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Introduction

Introduction

The development of self-regulation is one of the major challenges of a child’s
healthy and adaptive development (Colman, Hardy, Myesha, Raffaelli, & Crockett,
2006; McClelland & Cameron, 2011a). Unlike many other species, humans are not
at the mercy of automatic, stimulus-response associations, but with the help of oth-
ers develop the ability to inhibit dominant responses and actively select alterna-
tive behaviors (Conway & Stifter, 2012). Self-regulation develops over an extended
period starting already in infancy (Bernier, Carlson, & Whipple, 2010), with a rapid
developmental spurt in early childhood (Anderson, 2002), and further maturation in
adolescence (Crone, 2009). Though children are innately inclined to strive for self-
regulation (Bronson, 2000) and many intrinsic factors such as child temperament and
neurological development are key to early self-regulation, extrinsic factors such as
high quality interactions with caregivers are essential to nourish and channel self-
regulatory development (Bronson, 2000; Fox & Calkins, 2003). In the current thesis,
the contribution and interplay of parental and biological factors in the development
of self-regulation in the preschool period are studied.

Self-regulation of behavior and emotions

It was long assumed that young children had little capacity to regulate their behavior
and emotions. In the last decades, however, evidence accumulated that early indica-
tors of self-regulation are already developing in the preschool years (Bernier et al.,
2010; Eisenberg & Sulik, 2012). The foundation for self-regulation is laid in infancy.
First, the regulation of autonomic arousal and sleep-wake cycles and primitive emo-
tion and behavior regulation are developed (Calkins, Smith, Gill, & Johnson, 1998;
Kopp, 1982). In this early period regulation is primarily reactive and externally
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regulated. During the toddler and preschool years, regulation becomes more proac-
tive, planful, and conscious, and the locus of control of regulation moves from exter-
nal to internal (Bronson, 2000; Kopp, 1982). At the end of the toddler period demands
and expectations about self-regulation increase and it is expected that children are
capable of basic self-regulation in behavioral, physiological, and emotional domains
(Kopp, 1982). However, individual differences exist in the extent to which children
demonstrate competent self-regulation, even in non-clinical populations (Calkins et
al., 1998).

Research on the development of self-regulation has been conducted from dif-
ferent theoretical frameworks (Bridgett, Oddi, Laake, Murdock, & Bachmann, 2012)
and therefore a variety of concepts and definitions have been formulated. In general,
self-regulation refers to the capacity to control and direct one’s attention, thoughts,
emotions, and behavior (McClelland & Cameron, 2011b) and to utilize and adapt
this capacity to different contextual and personal demands (Colman et al., 2006).
Developmental researchers have studied self-regulation from a framework of effort-
ful control, which is defined as the ability to inhibit a dominant response in order
to activate a subdominant response (Kochanska, Murray, & Harlan, 2000; Rothbart,
1989a, 1989b; Rothbart & Ahadi, 1994; Rothbart & Bates, 1998). Other developmental
studies have focused specifically on emotion-related self-regulation which includes
the temperamental processes to monitor, manage, and change the experience and
expression of emotions (Eisenberg & Sulik, 2012; Silk, Steinberg, & Morris, 2003).
Neuroscientists and cognitive psychologists investigating self-regulation often use the
term executive function to indicate the set of higher-level cognitive processes needed
to regulate behavior and emotions (Bridgett et al., 2012). Socialization research has
focused on self-regulated, committed compliance as a marker of development of behav-
ioral regulation in early childhood (e.g., Denham, Warren-Khot, Bassett, Wyatt, &
Perna, 2011; Kochanska, Coy, & Murray, 2001). The parsing of the construct into
unique processes has led to greater understanding of how specific self-regulatory pro-
cesses relate to specific consequences (Conway & Stifter, 2012) but the variation in
definitions and frameworks applied in these studies has also hindered research in this
field (McClelland & Cameron, 2011b). Recently, scholars have attempted to integrate
the various frameworks and have found that there is substantial overlap between the
constructs used in the different research traditions (Bridgett et al., 2012; McClelland
& Cameron, 2011b; Zhou, Chen, & Main, 2012). For this reason, in the current the-
sis we approach self-regulation as a broad construct, including aspects of behavioral
regulation such as child compliance behaviors and executive function, and an aspect
of emotion regulation in the form of internalizing problems.
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Determinants of self-regulation

Studies on the origins of self-regulation in children have focused on a broad array of
possible determinants, including biological factors such as brain development, genetic
heritability, and child temperament, but also environmental factors such as the qual-
ity of the early attachment relationship, parenting, and contextual factors.

The upsurge of methods to image brain structures and activity and to study
the contribution of molecular genetic determinants of development has resulted in
an increase in studies on the biological nature of the higher-order cognitive skills
involved in self-regulation. For example, children born very preterm or with very
low birth weight with abnormalities in white matter maturation in the brain show
higher levels of cognitive and executive function problems in childhood and adoles-
cence (Skranes et al., 2009; Woodward, Clark, Pritchard, Anderson, & Inder, 2011).
Neuroscientists have long thought that mainly the prefrontal cortex is involved in
self-regulatory capacities, but recent evidence indicates that integrity of the entire
brain is necessary for optimal executive function skills (Alvarez & Emory, 2006;
Jacobs, Harvey, & Anderson, 2011; Skranes et al., 2009). Individual differences in self-
regulatory capacity may also be due to genetic variation. Studies on the heritabil-
ity and familiarity of executive function have found evidence for a heritable, genetic
basis varying in size depending on the specific measure of executive function and on
the nature of the sample (Friedman et al., 2008; Jester et al., 2009; Polderman et al.,
2007; Yamagata et al., 2005).

From a socialization perspective, the quality of parenting may be an important
predictor of self-regulation. Because of the protracted development of self-regulation
and the fact that children rely on their parents to help them regulate behavior and
emotions in infancy, parents may play a crucial role in self-regulation development
(Bernier, Carlson, Deschénes, & Matte-Gagné, 2012; Conway & Stifter, 2012; Kopp,
1982). Positive parenting in toddlerhood, characterized by maternal warmth, praise,
and guidance, has been found to be concurrently associated with higher levels of
compliance (Calkins et al., 1998) and to predict better self-regulation in preschool and
school-aged children (Colman et al., 2006; Jennings et al., 2008). However, a meta-
analysis on the concurrent association between maternal responsiveness and self-
regulation in preschool indicated that they were not related (Karreman, Van Tuijl,
Van Aken, & Dekovic, 2006). Also, more global measures of positive parenting, such
as calm maternal responses to transgressions, were not found to be longitudinally
related to executive function development in preschool (Hughes & Ensor, 2009). In
contrast, maternal positive discipline and control strategies, such as distraction and
appropriate limit setting, were concurrently and longitudinally related to higher lev-
els of compliance (Karreman etal., 2006), better ability to delay gratification (LeCuyer
& Houck, 2006), and more advanced executive function abilities (Schroeder & Kelley,
2010). Negative discipline which is characterized by negative control strategies and
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physically punitive behavior was concurrently and longitudinally related to less
advanced levels of self-regulatory functions such as compliance and emotion regula-
tion (Calkins et al., 1998; Colman et al., 2006; Karreman et al., 2006).

Recently, researchers have attempted to combine the biological and socialization
perspectives to better explain differences in child development. Studies focusing on
genetics and studies focusing on brain development showed that not all children might
be equally affected by environmental factors due to biological or genetic differences.
The buffering potential of positive parenting has been demonstrated in a study on the
association between low birth weight and the risk of externalizing and internalizing
problems in childhood (Laucht, Esser, & Schmidt, 2001). Similarly, the development
of self-regulation was more hampered by early negative parenting for preterm or low
birth weight infants with a difficult temperament than in those without biological
and temperamental risk (Poehlmann et al., 2011). In addition, an intervention study
aimed to enhance maternal sensitive discipline found that in children with a 7-repeat
allele of the DRD4 gene whose mothers showed the largest increase in sensitive dis-
cipline, externalizing problems declined the most (Bakermans-Kranenburg, Van
[Jzendoorn, Pijlman, Mesman, & Juffer, 2008). These findings are congruent with
the theories of differential susceptibility and biological sensitivity to context which state
that variation in susceptibility to environmental influences such as parenting has an
evolutionary advantage (Belsky, Bakermans-Kranenburg, & Van Ijzendoorn, 2007;
Ellis, Boyce, Belsky, Bakermans-Kranenburg, & Van IJzendoorn, 2011). It is therefore
important to investigate the interplay of both biological and parental determinants in
the study of the development of self-regulation.

Consequences of self-regulation

Self-regulatory capacity has been implied in various aspects of child and adult well-
being. Self-regulation deficits are related to psychopathologies, such as autism and
ADHD (Pennington & Ozonoff, 1996). On the other hand, higher levels of self-regu-
lation lead to more social competence (Eisenberg & Sulik, 2012), more advanced moral
development and empathy in childhood and adolescence (Feldman, 2007; Kochanska,
Murray, & Coy, 1997), and higher levels of academic achievement and school success
(McClelland et al., 2007; Obradovic, 2010). Because early self-regulation is involved
in a variety of developmental consequences from childhood up to adolescence and
adulthood, it is important to study the origins of individual differences in self-regu-
lation across children.

The current study

The role of parental and biological factors in the development of self-regulation was
studied in the Generation R Study. The Generation R Study was designed to identify
early environmental and genetic determinants of growth, development, and health
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from fetal life onwards, in Rotterdam, the Netherlands (Jaddoe et al., 2012). Detailed
measurements were obtained in a subgroup of children of Dutch national origin,
meaning that the children, their parents, and their grandparents were all born in the
Netherlands to reduce confounding and effect modification by ethnicity. The partici-
pating children were born between February 2003 and August 2005. Children and
their parents visited the research centre regularly for various behavioral and somatic
measurements. The measurements used in the current thesis are summarized in

Figure 1.
MOTHER
Stress
- Family-related
- General Parenting
| Parenting - Sensitivity Parenting
DNA - Sensitivity - Discipline - Sensitivity
| pregnancy birth 6 weeks 14 months 18 months 3 years 4 years 5 years
DNA Attachment Emotional Emotional
& Behavioral & Behavioral
Problems Problems
Brain Emotional | Executive
Ultrasound & Behavioral Fearful Function
Problems  femperament
CHILD Compliance

Figure 1. Measurements in Generation R used in current thesis.

Aim of this thesis

The general aim of the studies presented in this thesis is to provide more insight into
the influence of biological and parental factors in the development of self-regula-
tion in the preschool years. Observational measures, parental reports, and biological
measures were used to assess these associations.

The main focus of Chapter 2 is the association between infant-mother attach-
ment quality and toddlers’ compliance and active resistance during a clean-up task.
In Chapter 3 we examine the role of maternal stress during pregnancy, maternal
discipline, and child dopamine-related gene polymorphisms in the development
of compliance. A mediation model is tested with maternal discipline as the media-
tor in the association between maternal stress during pregnancy and child compli-
ance. In addition, the moderating effect of child COMT rs4680 genotype and DRD4
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polymorphism in the association between maternal discipline and compliance is
explored. In Chapter 4 we study whether parenting influences executive function at
preschool age independently or in interplay with corpus callosum length in infancy.
Chapter 5 concerns the association between maternal sensitivity and child internal-
izing problems in the preschool period. We examine longitudinal and bidirectional
associations between maternal sensitivity and child internalizing problems in two
large population-based studies. In Chapter 6 the effect of maternal 5-HTTLPR on
sensitive parenting is studied. Moreover, the moderating effect of child fearful tem-
perament in the association between 5-HTTLPR and maternal sensitivity is exam-
ined. Against the background of our results, parental and biological determinants in
the development of child self-regulation are discussed in Chapter 7.
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Abstract

Aim We studied the effects of early mother-child relationship quality and child tem-
perament on the development of child compliance and active resistance in a large
population-based cohort study (N=534).

Background Parenting and the quality of the parent-child relationship can either
hamper or support the development of child compliance directly or in interplay with
child temperament.

Method Mother-infant dyads were observed at 14 and 36 months and maternal and
child behaviours were independently coded. The quality of compliance was assessed
at 36 months in a clean-up task. Child behaviour was coded using a system differenti-
ating between two dimensions: Compliance and Active Resistance.

Results Controlling for concurrent maternal sensitivity, child temperament, and
gender children with a more insecure attachment relationship showed higher levels
of active resistance during Clean-Up than more securely attached children. The effect
was stronger for boys than for girls and mainly driven by attachment avoidance.
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Introduction

Young children’s compliance is related to better developmental outcomes at later ages,
such as empathy and internalization (e.g., Feldman, 2007; Kochanska, 2002). Defiance
or active resistance against requests has been found to result in less optimal develop-
mental outcomes (e.g., Patterson, 2002). However, defiance can also be viewed as part
of the development of autonomy and therefore an immature but healthy attempt to
control events (Dix et al., 2007). It is important to investigate which factors affect the
development of compliance or defiance in young children. The parent-child relation-
ship is one of the factors that may play a role in fostering children’s compliance with
parental requests (Laible & Thompson, 2000; Van IJzendoorn, 1997). Though many
scholars have emphasized the importance of parent-child relationship quality in the
development of moral behaviour, interest has shifted towards interactive processes
between parenting and child temperament as a result of equivocal empirical evidence
for a substantial main effect of parenting (e.g., Kochanska et al., 2004). Recently this
view has been broadly adopted and research is focused on the additive or interactive
effects of relationship quality and temperament on child development (Vaughn et
al., 2008). In the current study we investigate the influence of the early mother-child
relationship and temperament on active resistance and compliance.

In infancy and the pre-school period, children gradually develop the ability to
comply with parental requests and prohibitions and to show altruistic behaviours and
empathy (e.g., Kochanska et al., 2010; Warneken & Tomasello, 2007; Zahn-Waxler &
Radke-Yarrow, 1990), but there are large individual differences in when and whether
they reach these milestones. Some children seem more inclined to show prosocial
or moral behaviour, whereas others seem more prone to be disobedient and defi-
ant (National Institute of Child Health and Human Development Early Child Care
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Research Network [NICHD ECCRN], 1998). The gender of the child can explain
some of these differences, as in most studies girls show more advanced levels of moral
behaviour than boys (e.g., Kochanska et al., 2010; Silverman, 2003). Compliance to
parental requests and prohibitions is often described as a precursor of later moral
development (e.g., Feldman, 2007; Kochanska et al., 1995). Compliance that is inter-
nally motivated has been found to predict more advanced moral behaviour at later
ages, whereas externally controlled compliance or noncompliance resulted in less
optimal moral development (Kochanska, 2002).

The quality of the parent-child relationship is an important influence on moral
development in children (Kochanska et al., 2005; Londerville & Main, 1981). The
quality of the relationship can be indexed in various ways, such as through attachment
security or sensitive parenting. Children are securely attached when they seek proxim-
ity to the attachment figure, for example the mother, in times of stress, illness or
distress, and feel comforted by the attachment figure (Bowlby, 1969). Parental sen-
sitivity is one of the predictors of attachment security and is defined as the sensitive
responsiveness to the child’s signals and communications (Ainsworth et al., 1978).
Relationship quality can influence the development of compliance in three different
ways. First, a responsive caregiver models social norms within a relationship and
thereby teaches the child to be compliant. Second, children are better able to regulate
their emotions and behaviour within a secure parent-child relationship and are hence
in a better position to comply. Finally, children might also be more inclined to com-
ply with a responsive caregiver because of the reciprocal positive relationship they
have with this caregiver (Grusec & Davidov, 2010; Thompson & Meyer, 2007; Van
[Jzendoorn, 1997).

Studies on the effect of mother-child relationship quality on the development of
compliance are inconsistent (e.g., Feldman, 2007; Kochanska & Aksan, 1995; Laible
& Thompson, 2000; NICHD ECCRN, 1998; Van der Mark et al., 2002; Volling et al.,
2006). Not all studies found an association between relationship quality and compli-
ance. This may be because of differences in the way relationship quality was defined.
Different measures of attachment security were used (Strange Situation Procedure or
Attachment Q Sort), as well as other indicators of relationship quality, such as mutual
positive affect, dyadic synchrony, or maternal sensitivity. These studies also focused
on varying aspects of compliance as outcome measures. The taxonomy developed
by Kochanska and Aksan (1995) has often been used to distinguish five categories
of child behaviour: committed compliance, situational compliance, passive noncompliance,
resistant noncompliance, and defiant noncompliance. Committed compliance is defined
as a genuine eagerness and internal commitment in the child to comply with the par-
ent’s agenda. In the case of situational compliance the child is essentially cooperative
but does not seem to embrace the parent’s agenda and does not show sincere com-
mitment. Passive noncompliance refers to the child’s ignoring of the parent because
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of reluctance to accept parental requests or prohibitions. Resistant noncompliance is
defined as an overt form of resisting the parent’s request by simply refusing or negoti-
ating with the parent. Defiant noncompliance refers to overt rejection of the parent’s
request by defiant physical or verbal behaviours. Some studies reported on the first
category only (e.g., Feldman & Klein, 2003; Kochanska et al., 2010), whereas other
studies included several categories, either as separate variables or aggregated into one
or more variables (e.g., Kochanska, 2002; NICHD ECCRN, 1998).

Child characteristics such as temperament can also contribute to the develop-
ment of moral behaviour. Temperament refers to constitutionally based individual
differences in the reactivity to and the regulation of domains of attention, emotions,
and behaviour (Rothbart & Posner, 2006). Many different temperamental dimensions
have been studied in the context of the development of moral behaviour. Regulatory
capacities of the child (also referred to as effortful control) have been described as an
important underpinning of compliance because to be compliant a child needs to be able
to suppress a dominant response and/or initiate a subdominant response (Kochanska
et al,, 2001). Also, negative reactivity of the child, manifested in anger proneness or
fearfulness, has been found to be related to lower levels of compliance (Braungart-
Rieker et al., 1997; Kochanska et al., 2001; Kotler & MacMahon, 2004). Most recent
studies moved away from studying main effects of temperament to investigating the
interplay between parental and child determinants in predicting moral development.
Grazyna Kochanska and her colleagues, for example, have conducted several studies
on the combined effects of attachment security, parenting, and child temperament
(e.g., Kochanska, 1997; Kochanska et al., 2001, 2007). She proposed and tested a model
in which interactions between difficult temperament and attachment security, and
between difficult temperament and parenting style predicted moral development.
Kochanska (1997) reported that in fearful children gentle discipline elicited an appro-
priate level of arousal that fostered internalization of norms. For fearless children she
found a different pathway, emphasizing the importance of the quality of the relation-
ship between parent and child, in which the positive emotions led to internalized
conscience. This model was replicated with different measures of relationship quality
(Kochanska et al., 2007) and similar results were found with anger proneness as a
moderator (Kochanska et al., 2001).

In the current study we examined all categories of compliance-related child
behaviour as described by Kochanska and Aksan (1995) in a clean-up task in a large
population-based cohort study of 534 children. We analysed the underlying corre-
lation structure of these behaviours with categorical principal components analysis
(CATPCA) to reduce the categorical ratings to a smaller number of dimensions. This
analysis showed that the categories of compliance are best described by two dimen-
sions, representing compliance and active resistance. Next, we investigated the influence
of mother-child relationship quality at 14 months on compliance and active resistance
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at 36 months, controlling for concurrent relationship quality. We expected that early
relationship experiences remain important in explaining child behaviour at later
ages. We also tested the moderating role of fearful temperament in the association
between relationship quality and compliance or active resistance, because variation
in fearfulness is one of the temperamental domains implicated in the development of
moral behaviour (e.g., Fowles & Kochanska, 2000; Kochanska et al., 2007). Gender of
the child was taken into account as (small) gender differences in the ability to inhibit
responses and the ability to comply have been previously reported (e.g., Kochanska et
al., 2010; Silverman, 2003).

Method

Setting

The current investigation is embedded within the Generation R Study, a prospective
cohort study investigating growth, development, and health from fetal life onwards
in Rotterdam, the Netherlands (Jaddoe et al., 2010). Detailed measurements were
obtained in a subgroup of children of Dutch national origin, meaning that the chil-
dren, their parents, and their grandparents were all born in the Netherlands. Further
eligibility criteria were enrolment before a gestational age of 25 weeks and a delivery
date between February 2003 and August 2005. Data were collected with question-
naires and visits to the research centre for behavioural assessments. All measures
were approved by the Medical Ethics Committee of the Erasmus Medical Center,
Rotterdam. Written informed consent was obtained from all adult participants.

Study population

In the current study, data of the visits at the age of 14 and 36 months are presented.
Infant-mother attachment classification was available for 721 dyads. One of these
children could not be assigned an attachment status because of a ‘cannot rate’ clas-
sification, thus information on the security of the attachment relationship with the
mother was available for 720 children. Of these remaining mother-child dyads, 552
also participated in the 36-month visit. Eighteen children were excluded because of
procedural or technical difficulties during the clean-up task. The sample therefore
consisted of 534 mother-child dyads. Non-response analyses on the 187 children
excluded from the analyses or with missing data on compliance and active resistance
indicated that these children did not differ from the participating children on most
background variables, temperament, attachment security, or maternal sensitivity.
A significant difference was found only for ‘experience with cleaning-up” children
excluded from analyses had more experience with cleaning-up than children included
in the analyses, ¥2 (1, N=721) = 5.26, p < .05.
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Of the 534 mother-child dyads participating in this study we had full data available
for gender of the child, gestational age at birth, attachment security, and active resist-
ance and compliance during Clean-Up. Information on the amount of experience the
child had with cleaning-up was available for 524 children. Maternal sensitivity scores
at 36 months were available for 533 children. A rating for temperamental fearfulness
was available for 492 children. Reasons for missing data on predictor variables and
covariates were procedural or technical difficulties. Missings were imputed by the
mean as multiple imputation generally does not add information if missings are less
than 10% (Steyerberg, 1996).

The sample consisted of 49% girls; and 60% of all children were firstborn. The
average weight at birth was 3511 g (SD=523) and the average age of the child when
compliance was assessed was 37.5 months (SD=1.4). The mean age of mother at
intake was 31.8 years (SD = 3.7); 64% of mothers had a high level of education (at least
higher vocational training or a bachelor’s degree).

Central measures

Compliance and active resistance during Clean-Up

Compliance was assessed around 36 months in a disciplinary context (“Clean-Up”)
of 4 min in which the parent asked the child to clean-up toys. Child behaviour was
coded every 20 s using a coding system based on Kochanska and Aksan (1995) and
Kuczynski and colleagues (1987). The predominant behaviour of the child in the 12
segments of 20 s was coded in five mutually exclusive categories. Committed compli-
ance was coded if the child eagerly cleaned up the toys, needed no prompting by the
parent, and/or showed positive affect during cleaning-up. Situational compliance was
coded when the child needed regular prompting and/or showed difficulty in com-
plying. Passive noncompliance was coded if the child ignored the mother’s request.
Resistant noncompliance was coded when a child actively resisted the mother, i.e.
protesting or whining. Defiant noncompliance was coded if the child reacted angrily
through physical or verbal behaviours. Child behaviour was independently coded
from DVD recordings by one of four trained coders. Coders were extensively trained
and regularly supervised. Reliability of the coders was assessed directly after the
training and at the end of the coding process to detect possible rater drift. The inter-
coder reliability (intraclass correlation coefficients, ICC) for the four coders was .75
on average for both reliability measurements (range .56 - .85, n=48).

Categorical principal components analysis (Meulman, Heiser, & SPSS, 2010; see
also Linting et al., 2007) was used to investigate the correlation structure of the data,
accounting for categorical measurement levels and possible non-linearity in relations
between the variables. With this analytical procedure the interrelations between
the categorical ratings were investigated and the variables were reduced to a limited
number of dimensions. A solution with all variables on nominal scaling level was
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compared with a solution with all variables treated numerically (which equals the
standard PCA solution) to investigate whether there was substantial non-linearity in
the relations across variables. The difference between nominal and numerical solu-
tions was only 7% in variance accounted for, so non-linearity did not have much influ-
ence on the solution and the numerical solution was selected. The two-dimensional
structure explained 59% of variance compared with 31% in the one-dimensional
structure. The second dimension was therefore maintained in the solution. For inter-
pretation purposes an oblique rotation was performed in standard principal compo-
nents analysis on the transformed variables from the CATPCA, because the category
scores are mutually exclusive and thus not independent. Factor scores were extracted
by regression method, and were used for all further analyses. The first dimension,
labelled Compliance, indicates whether the child complies with the request of the par-
ent and contrasts committed and situational compliance with passive noncompliance.
The second dimension, representing Active Resistance, indicates the amount of active
resistance against the request of the parent, which contrasts resistant noncompliance
and defiant noncompliance with the other categories. Factor loadings per variable
and per dimension are presented in Table 1. The two dimensions were not corre-
lated, r (532) = -.04, p=.36. Factor scores for Active Resistance were log transformed
to approach normality.

Table 1. Factor loadings of category scores for the two dimensions
Compliance and Active Resistance.

Dimensions Principal Components Analysis

Categories coding system Compliance Active Resistance
Committed compliance 44 .00
Situational compliance .68 -.45
Passive noncompliance -.95 -.33
Resistant noncompliance -.03 .87
Defiant noncompliance .06 .56
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Attachment security
Attachment quality was assessed in the Strange Situation Procedure (SSP, Ainsworth
etal,, 1978) when the infant was about 14 months of age (M= 14.6; SD=0.9). The SSP
is a widely used and well-validated procedure to measure the quality of the attach-
ment relationship. The procedure consists of seven episodes of 3 min each and is
designed to evoke mild stress in the infant to trigger attachment behaviour evoked by
the unfamiliar lab environment, a female stranger entering the room and engaging
with the infant, and the parent leaving the room twice (see Ainsworth et al., 1978,
for the protocol). The SSP used in the current study included all these stimuli but to
make it fit into a tight time schedule, we shortened the (pre)separation episodes with
1 min keeping the critical reunion episodes intact (see also Luijk et al., 2010a, 2010b;
Tharner et al., 2011). Attachment behaviour was coded from DVD recordings accord-
ing to the Ainsworth and colleagues (1978) and Main and Solomon (1990) coding
systems by two reliable coders, trained at the University of Minnesota. Coders were
extensively trained and regularly supervised. Reliability of the coders was assessed
directly after the training and at the end of the coding process to detect possible rater
drift. Intercoder agreement was calculated on a total of 70 SSPs that were coded by
both coders. For ABCD classification, intercoder agreement was 77% (x = .63); agree-
ment on disorganization was 87% (x=.64). Continuous scores for avoidance and
resistance were used in the analyses, which were the means of the scores of the two
reunion episodes (one for avoidance in the two reunions, and one for resistance in
the two reunions). The scores were square root transformed to approach normality.
Richters and colleagues (1988) developed a series of classification functions
to score infants’ attachments in a continuous way on the basis of the interactive
scales (proximity seeking, contact maintaining, avoidance, and resistance) and cry-
ing behaviour in the two Strange Situation reunion episodes. Van IJzendoorn and
Kroonenberg (1990) adapted the algorithm by leaving out the crying episodes, pro-
ducing a valid Attachment Security Scale. Higher security scores indicate a more
secure attachment relationship. In the Generation R Study the ICC for the continuous
attachment security was .88 (n="70).

Maternal sensitivity

At 36 months maternal sensitivity was observed when mother and child performed
two 3-min tasks that were too difficult for the child: building a tower and an etch-a-
sketch task. Mothers were instructed to help their child as usual. Maternal sensitivity
was coded from DVD recordings with the revised Erickson 7-point rating scales for
Supportive Presence and Intrusiveness (Egeland et al., 1990). The subscales Supportive
Presence and Intrusiveness were coded for each task. An overall sensitivity score was
created by reversing the Intrusiveness scales, standardizing the scores on the sub-
scales, and creating an average over both subscales and both tasks. The two tasks
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were independently coded by 13 trained coders. Coders were extensively trained and
regularly supervised. Reliability of the coders was assessed directly after the training
and at the end of the coding process to detect possible rater drift. Total ICCs for the
subscales were .75 on average for the tower task (range .73 - .77, n=53) and .79 on
average for the etch-a-sketch task (range .65 - .93, n=55).

Fearful temperament

Fearful temperament was measured at the age of 36 months with the Stranger
Approach (SA) episode of the Laboratory Temperament Assessment Battery
Preschool Version (Lab-TAB, Goldsmith et al., 1999). The Lab-TAB is a widely used,
standardized instrument for laboratory assessment of early temperament. In the SA
episode the child deals with social fear when a novel, slightly threatening stranger
approaches. The situation is modelled after real-life events. The child is left alone in a
room. After 10 s a female stranger entered the room and asks standard questions from
the child in a neutral tone of voice. In the original Lab-TAB protocol a male stranger
enters the room in the Stranger Approach episode. For practical reasons we chose
to have a female stranger who controlled the cameras during the visit in an adjacent
room and thus had not been interacting with the child. We made the person more
male appearing by a baseball cap, sunglasses, and a dark coat. This also ensured that
the stranger was as uniform as possible for all children.

The episode is divided in nine epochs. Episodes were coded from DVD record-
ings according to the original coding system provided in the manual for the Lab-TAB
Preschool Version. Regular checks were conducted to make sure that episodes closely
followed the procedure as described in the manual. Intensities of fear expressions,
distress vocalizations, activity decrease, approach, avoidance, gaze aversion, verbal
hesitancy, and nervous fidgeting were scored in each epoch by coders, who were blind
to all other measures. Coders were extensively trained and reliability was established
before data were coded. For each parameter (e.g., intensity of fear expressions), aver-
age scores were calculated by dividing the child’s overall score for that parameter
across the nine epochs. The mean ICC for these average scores was .84 (range .71
- .97, n=25). Then each average score was divided by the maximum attainable score
for that parameter per epoch. This was done to ensure that scores for each parameter
were standardized along the same scale to range between 0 and 1. Finally, one overall
‘fearfulness’ score was created by taking the mean of the standardized average scores
for the different parameters. This fearfulness score ranged from 0 to 1 with higher
scores indicating a more fearful temperament.
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Covariates

Gender, gestational age at birth, and experience with cleaning-up

Gender and gestational age at birth were obtained from community midwife and
hospital registries at birth. Gestational age at birth is included as an indicator of
the biological risk of developmental delays (MacKay et al., 2010; Yang et al., 2010).
Information on the amount of experience the child had with cleaning-up was pro-
vided by the mother at the 36-month Vvisit prior to the clean-up task and dichoto-
mized as “often” (n=360) or “not often” (n= 164).

Statistical analyses

First, the bivariate associations among covariates, attachment quality, maternal sen-
sitivity, fearful temperament, and compliance and active resistance during Clean-Up
were explored with Pearson’s correlations, t-tests, and chi-squared analyses. A linear
regression analysis was performed to test the association between attachment qual-
ity and child behaviour during Clean-Up, controlling for gender, child temperament,
gestational age at birth, concurrent maternal sensitivity, and the amount of experi-
ence the child had with cleaning-up. Interaction terms between gender, child tem-
perament, and attachment security were computed after centering. Non-significant
interaction terms were removed from the model before interpreting the main effects.
As gender differences in the child’s ability to inhibit responses and the ability to com-
ply have been found (e.g., Kochanska et al., 2010; Silverman, 2003), and because some
studies used samples with only one gender (e.g., girls, Van der Mark et al., 2002), we
decided to explore possible differences between boys and girls by rerunning the same
regression models for boys and girls separately.

Results

None of the demographic variables were associated with both attachment security
and compliance or active resistance during Clean-Up. Children of older mothers
showed less compliance during Clean-Up, r (532) =-.10, p < .05, and more active
resistance during Clean-Up, r (532) =.09, p < .05. Children of mothers with a high
educational level were less compliant during Clean-Up than children of mothers with
alow or medium educational level, t (532) = 2.45, p < .05.

Bivariate correlations between the factor scores of the two dimensions derived
from the CATPCA and the relative frequencies of categorical ratings were inves-
tigated to compare our new outcome measures with measures used in previous
research. The relative frequency of the categories defiant and resistant noncompli-
ance and the factor scores for the dimension active resistance were strongly corre-
lated, r (532) =.92, p < .01. The relative frequency of the categories committed and
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situational compliance was also significantly correlated with the factor scores for the
dimension compliance, 7 (532) = .90, p < .01.

Attachment security and active resistance

Attachment security and active resistance during Clean-Up were significantly cor-
related: more securely attached children showed less active resistance, r (532) =-.09,
p < .05. A linear regression analysis was performed to control for gender of the child,
fearful temperament, the amount of experience the child had with cleaning-up toys,
maternal sensitivity at 36 months, and gestational age at birth. Interaction terms were
not significant and therefore excluded from the analysis. Table 2 shows that more
experience with cleaning-up predicted less active resistance during Clean-Up. After
controlling for the other predictors and covariates attachment security again pre-
dicted less active resistance during Clean-Up.

The linear regression analysis was repeated with the continuous resistance score
and with the continuous avoidance score of the children to investigate whether the
association between attachment insecurity and higher levels of active resistance was
accounted for by avoidant or resistant attachment behaviour. After controlling for
the other predictors and covariates attachment resistance score did not predict active
resistance (B = -.01, p=.81). However, a higher attachment avoidance score did predict
more active resistance (f =.09, p < .05).

‘We repeated the analyses after stratification by gender. The association between
attachment security and active resistance during Clean-Up reached significance
only in boys, r (270) = -.12, p < .05; but not in girls, r (260) = -.05, p = .47, although the
results were in the same direction. Linear regression analyses (presented in Table 2)
showed that a more secure attachment relationship predicted less active resistance
in boys. No effects of the covariates and other predictors were found. More expe-
rience with cleaning-up predicted less active resistance during Clean-Up in girls.
Attachment security and the other predictors and covariates were not significantly
associated with active resistance of girls during Clean-Up. Similar results were found
when attachment avoidance scores or attachment resistance scores were entered as
predictors.

30



Table 2. Regression analysis predicting active resistance from attachment security.

Attachment insecurity predicts active resistance

B SE g t p F R? Rechange

Total group (N=534)

Step 1: 2.47* .02 .02
Gender -0.01 0.01 -.05 -1.10 .27
Fearfulness -0.12 0.11 -.04 -1.03 .30
Gestational age at birth -0.01 0.01 -.08 -1.88 .06
Experience cleaning-up -0.04 0.02 -.09* -2.17 .03

Step 2: 1.98 .02 .00
Sensitivity at 36 months 0.00 0.01 .01 0.29 .77

Step 3: 2.34* .03 .01
Attachment security -0.01 0.00 -.09* -2.02 .04

Boys (n=272)

Step 1: 0.56 .01 .01
Fearfulness -0.02 0.15 -.01 -0.14 .89
Gestational age at birth -0.01 0.01 -.09 -1.46 15
Experience cleaning-up -0.01 0.03 -.01 -0.21 .84

Step 2: 0.51 .01 .00
Sensitivity at 36 months 0.01 0.02 .03 0.56 .58

Step 3: 1.31 .02 .02
Attachment security -0.01 0.00 -13* 2.12 .04

Girls (n=262)

Step 1: 4.13* .05 .05
Fearfulness -0.28 0.17 -10 -1.61 1
Gestational age at birth -0.01 0.01 -.07 -1.18 .24
Experience cleaning-up -0.07 0.02 -18**  -2.99 <.01

Step 2: 3.14* .05 .00
Sensitivity at 36 months -0.01 0.02 -.03 -0.40 .69

Step 3: 2.67* .05 .00
Attachment security 0.00 0.00 -.04 -0.58 .56

*p<.05,** p<.01.

Note. Betas are taken from the final models
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Attachment security and compliance

The bivariate correlation between attachment security at 14 months and compliance
during Clean-Up at 36 months was not significant, r (532) =.02, p=.67. In a linear
regression analysis controlling for other predictors and covariates (gender of the
child, fearful temperament, the amount of experience the child had with cleaning-up
toys, maternal sensitivity at 36 months, and gestational age at birth) interaction terms
were not significant and therefore removed from the analysis. Attachment security
did not significantly predict compliance during Clean-Up (f=.02, p=.65), and none
of the covariates were significantly associated with compliance. The results were
similar for boys and girls.

The linear regression analysis was again repeated with the continuous resistance
score and with the continuous avoidance score of the children to investigate whether
there was an association with compliance. After controlling for the other predictors
and covariates resistance (§ =.06, p=.20) and avoidance (f =-.07, p=.09) did not sig-
nificantly predict compliance.

Discussion

A more secure attachment relationship between mother and infant predicted less
active resistance during Clean-Up at toddler age. The security of the mother-infant
relationship did not predict compliance in toddlerhood. The findings from this large
sample are in concordance with previous studies that found an association between
relationship quality and defiance in children (e.g., Kochanska & Aksan, 1995), but do
not converge with studies that found an effect of relationship quality on compliance
in children (e.g., Feldman & Klein, 2003). An important difference between our study
and previous studies was the use of the empirically derived two-dimensional structure
of child compliance behaviour: compliance and active resistance. The correlations
between these newly derived measures and the categorical ratings which they were
based on were, however, strong. Indeed there is no inherent contradiction between
the empirical dimensions used in the present study and the a priori defined dimen-
sions because we used Kochanska’s taxonomy to score the child’s behaviour. However,
our empirical approach to derive dimensions yielded fewer dimensions (factors) that
were only slightly interrelated and that were based on all compliance related behav-
ioural patterns observed in the children. One dimension, compliance, indicates the
distinction between compliance and noncompliance, whereas the dimension active
resistance indicates whether the child actively resists the mother’s demand. Given
the oblique rotation, the second dimension might represent more extreme noncom-
pliant behaviours than the first dimension, which we found to be more common in
children with an insecure attachment relationship. Noncompliance without active
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resistance might be the more normative behaviour that all toddlers display now and
again, regardless of the quality of the relationship with their mother.

The association between attachment insecurity and the level of active resistance
during Clean-Up at 36 months was specific for children who showed more avoid-
ance during the Strange Situation Procedure at 14 months of age. This finding is in
concordance with previous studies that found an association between avoidance and
externalizing behaviour manifested already during toddlerhood (Keller et al., 2005;
Munson et al., 2001). A recent meta-analysis indicated a significant but small associa-
tion between avoidant attachment and externalizing behaviour (Fearon et al., 2010).

Besides the influence of a secure relationship we found that less experience with
cleaning-up was also predictive of more active resistance in toddlerhood. Practising
with cleaning-up seems to result in less resistance to this request in the future.
Socializing children in cleaning-up may effectively reduce their resistance against
this task. Although we did not find significant gender interactions, analyses were
performed separately for boys and girls because in many respects they represent two
different populations, and previous studies found evidence for gender differences
in child compliance behaviours (e.g., Kochanska et al., 2010; Silverman, 2003). The
association between less attachment security and more active resistance was largely
accounted for by boys, as for girls the extent to which they had experience with clean-
ing-up was the only significant predictor for their level of active resistance. Because
there were no gender differences in the amount of active resistance, these findings
could indicate that for this aspect of their development boys are more susceptible to
the influence of relationship quality than girls. This is in line with a study by Shaw
and colleagues (1998) in which maternal unresponsiveness resulted in an increased
risk for externalizing problems in boys but not in girls.

Further research is needed to complement these findings with the examination
of the effect of the father-child relationship on compliance. Differences might exist
between fathers and mothers in expectations and parental behaviour towards boys
and girls in disciplinary contexts. Furthermore, the behaviour of boys and girls dur-
ing Clean-Up might be different towards their mother and father. Previous studies
found that fathers use more warm control strategies towards girls than towards boys
(Feldman & Klein, 2003) and some studies indicated that boys are more compliant
towards fathers than towards mothers (e.g., Power et al., 1994).

We did not find an association between temperamental fearfulness and com-
pliance or active resistance, and we also failed to find an interaction effect of rela-
tionship quality and temperamental status. These findings are in concordance with
the study of Van der Mark and colleagues (2002), but do not support the findings of
Kochanska and colleagues (2007). In the latter study, however, the interaction effect
of temperament and relationship quality was only found when all constructs were
measured at age 2, and no interaction effects were found in 3-year-old children who
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were the targets of the present study. Perhaps a ‘developmental window’ around 2
years of age could explain the lack of significant interaction effects between tem-
perament and relationship quality in older toddlers (Kochanska et al., 2007). It is
also possible that instead of fearfulness other temperamental domains such as the
self-regulatory capacity or anger proneness of the child might be better predictors of
respectively the level of compliance or the level of active resistance in children. Kotler
and MacMahon (2004), for example, found that children with higher levels of anxiety
used less confronting and more passive noncompliance strategies, whereas children
with higher levels of anger and aggression showed more direct and assertive types
of noncompliance. Moreover, our study was conducted in a relatively homogeneous
sample of Dutch, higher socioeconomic status families. For this reason we might
have encountered less variation in behaviours and weaker associations than present
in more diverse populations. This could explain the relatively small effect sizes we
found considering the large sample size.

Other parenting factors or child characteristics not included in this study, could
of course contribute to the development of compliance. Future studies should, for
example, take into account the parental style of discipline to see whether this affects
the quality of the child’s compliance behaviour independently or in interplay with
attachment quality. However, in a recent study it has been argued that not parenting
or child characteristics determine moral and prosocial behaviour but that situational
characteristics are the strongest predictor of differences in prosocial behaviour (Van
[Jzendoorn et al., 2010). From this theoretical perspective a small contribution of
relationship quality seems plausible.

In sum, this study indicates the importance of early attachment for the social-
ization of moral behaviour in toddlers. An important future goal is to investigate
whether the differences found in active resistance at toddler age are persistent and
result in higher levels of behavioural problems at a later stage.
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Chapter 3

Abstract

Maternal discipline is an important predictor of child committed compliance.
Maternal stress can affect both parenting and child development. In a large popula-
tion-based cohort study (N= 613) we examined whether maternal discipline mediated
the association between maternal stress during pregnancy and child compliance, and
whether COMT or DRD4 polymorphisms moderated the association between mater-
nal discipline and child compliance. Family-related and general stress were measured
through maternal self-report and genetic material was collected through cord blood
sampling at birth. Mother-child dyads were observed at 36 months in disciplinary
tasks in which the child was not allowed to touch attractive toys. Maternal discipline
and child compliance were observed in two different tasks and independently coded.
The association between family stress during pregnancy and child committed com-
pliance was mediated by maternal positive discipline. Children with more COMT
Met alleles seemed more susceptible to maternal positive discipline than children
with more COMT Val alleles.
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Introduction

Committed compliance is an important milestone in the development of self-regula-
tion (Kochanska & Aksan, 1995). Self-regulatory capacities of children can be either
supported and guided (e.g., Bernier, Carlson, & Whipple, 2010) or hampered, depend-
ing on the quality of parenting (Karreman, Van Tuijl, Van Aken, & Dekovic, 2006).
Parental stress has been found to influence the quality of parenting (Nelson, O'Brien,
Blankson, Calkins, & Keane, 2009) and may be indirectly associated with compli-
ance in the child (Karreman et al., 2006). However, the association between parenting
and compliance might also be dependent on child characteristics, specifically their
temperament (Kochanska, 1997) or genetic make-up (Kochanska, Phillibert, & Barry,
2009). In the current study we investigated whether the association between mater-
nal stress during pregnancy and committed compliance is mediated by maternal dis-
cipline. We also investigated whether the association between maternal discipline
and committed compliance is moderated by dopamine-related gene polymorphisms.

Self-regulated or committed compliance is a precursor of other self-regulatory
capacities such as inhibition and emotion regulation (Karreman et al., 2006). Child
compliance is considered self-regulated if the child is willing and eager to obey
parental requests and child behavior is not merely controlled by parental pressure
(Kochanska & Aksan, 2006). A meta-analysis of the association between parenting
and self-regulation showed that maternal positive and negative discipline were the
main predictors of child compliance (Karreman et al., 2006). Positive discipline is char-
acterized by gentle but directive requests in which the parent considers the child’s
desires and needs (Karreman et al., 2006; LeCuyer-Maus & Houck, 2002). Negative
discipline refers to power-assertive and intrusive controlling strategies, characterized
by anger and harshness (Karreman et al., 2006). Parental discipline is an important

41



Chapter 3

predictor of self-regulation because young children rely on external regulation of
their emotions and behavior, and only gradually internalize regulation strategies as
offered by the parent (Calkins, Smith, Gill, & Johnson, 1998).

Quality of parenting can be negatively affected by stress (Nelson et al., 2009).
Yet, minor and major stresses are quite common in human life, especially in the
transitional period of becoming parents (Mulder et al., 2002). In this study the effect
of different types of stress during pregnancy on maternal discipline and child com-
pliance is investigated. Maternal stress during pregnancy can affect child develop-
ment through intrauterine programming of the fetal brain (Van den Bergh, Mulder,
Mennes, & Glover, 2005). Maternal stress during pregnancy can be a risk indicator of
a genetic vulnerability of the mother which is inherited by the child (Schermerhorn
et al., 2011). Another possibility is that maternal stress during pregnancy indirectly
affects child development through spillover of maternal stress on parenting behav-
ior in the postnatal period (e.g., Erel & Burman, 1995; Kanoy, Ulku-Steiner, Cox, &
Burchinal, 2003). Though recent studies have mainly focused on intrauterine and
genetic mechanisms, postnatal environm