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Abstract 

Becoming Secure 

Attachment Relationships across Preschool to School Age: 

Continuity, Self-regulation, and Quantity of Childcare 

across preschool to school age. By 

drawing on the screen-stratified sample from the Trondheim Early Secure Study (TESS, n = 

997), we investigate i) the stability of secure attachment representations in children ages 4-6 

(Study II), ii) the influence of such representations on the development of self-regulation 

(effortful control: Study I, and emotion regulation: Study II), and iii) the role of childcare in

predicting change in attachment representations (Study III).  

Focusing on moderators, we question whether gender interacts with attachment 

security in predicting effortful control in children ages 4-6 (in favor of boys ; b) whether genetic

reactivity (5-HTTLPR) moderates the effect of change in ages 4-6 attachment on change in ages

6-8 emotion regulation, and whether such moderation would resemble diathesis stress or 

differential susceptibility; and c) whether the dual risk of accumulated hours in childcare (ages

0-4) in combination with low parental sensitivity could decrease attachment security from ages

4-6.

Multi-informant (child, parent, day-care teacher, teacher, observer/coder) TESS data 

from wave I (T1), II (T2), and III (T3) is applied, at which time children were 4, 6, and 8 years 

of age, respectively. Among the measures are the observational Manchester Attachment Child 

Story Task (T1, T2), the Child Behavior Questionnaire (T1, T2), the Emotion Regulation 

Checklist (T2, T3), and the observational Emotional Availability Scales (T1). Multiple 

regression models are run in SPSS and Mplus, and population estimates are calculated to 

generalize the findings.  

The main results reveal that 1) secure attachment representations are modestly stable and

girls displayed more secure representations than boys, and security normatively increased with 

age; 2) attachment security promotes self-regulation but not across the board: 2a) higher security 

predicts increased effortful control for only boys, and 2b) increased attachment security forecasts

increased emotion regulation for all children, yet significantly more strongly for the presumably

more reactive children (5-HTTLPR SS genotypes), a result in accordance with the differential 
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susceptibility hypothesis; and 3) the combination of high quantity of childcare and low-sensitive 

parental caregiving decreases attachment security. 

By illuminating a less-studied developmental period and demonstrating i) the plastic 

nature of , ii) the differential attachment effects on self-

regulation, and iii) the cumulative risk of long hours in childcare and parental insensitivity in

decreasing attachment security, this thesis extends contemporary attachment research. The 

findings may inform future practices and interventions for young children and their families. 
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1 INTRODUCTION

1.1 Current Context and Focus
Attachment theory is among the most researched theories in the field of psychology (Barbaro, 

Boutwell, Barnes, & Shackelford, 2017; Fearon, Groh, Bakermans-Kranenburg, van 

Ijzendoorn, & Roisman, 2016), and it has even been defined as a fact (Ezquerro, 2016, p.

xxxvi). Sixty years after the introduction of attachment theory, it is generally accepted that 

children need caregivers who provide safety, comfort, and support. Attachment is now 

considered to be one of the main adaptive systems for fostering human resilience (Masten, 

2014, p. 150), with implications for policy and practice that continue to progress and inform 

services, childcare, interventions, and legal decisions (Cassidy, Jones, & Shaver, 2013). These 

implications have been illustrated in an official Norwegian report (NOU 2012), in which 

better protection of children's development is discussed in light of research on attachment; the

report cites the work of John Bowlby and Mary Ainsworth in particular. Here, an expert 

committee recommends that attachment bonds should be regarded as even more important 

than biological bonds, and the report highlights the role of attachment in the development of 

emotion regulation (NOU 2012, p. 22; 24).

By contrast, Elizabeth Meins (2017) has argued that attachment is the most 

overrated phenomenon in psychology. According to Meins, there is no strong evidence to

support the role of attachment in development. In fact, Meins claimed that secure attachment 

(Meins, 2017, p. 22), which 

is a perspective that she shares, to some extent, with Jerome Kagan (e.g., 2012; 2013), who

has been rated one of the most renowned psychologists of the 20th century (Haggbloom et al., 

2002). Thus, the alleged impact of attachment relationships continues to be debated within the 

research community (Madigan, Brumariu, Villani, Atkinson, & Lyons-Ruth, 2016). 

In point of fact, even if attachment research is a mature discipline, several issues are 

still poorly understood, conflicting, or scarcely studied, hence attachment research cannot rest 

on its laurels (see e.g., Fearon et al., 2016; Waters, Petters, & Facompre, 2015). First of all, 

the predictive value of attachment appears to be less substantial than previously hypothesized 

(see Groh, Fearon, van Ijzendoorn, Bakermans-Kranenburg, & Roisman, 2017). Recent meta-

analytic work (Fearon, Bakermans-Kranenburg, van Ijzendoorn, Lapsley, & Roisman, 2010; 

Groh et al., 2014; Groh, Narayan, et al., 2017; Groh, Roisman, van Ijzendoorn, Bakermans-
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Kranenburg, & Fearon, 2012; Madigan et al., 2016) has demonstrated that the role of 

attachment varies across outcomes (e.g., internalizing problems versus social competence),

that some classic attachment predictions do not hold true (e.g., resistant attachment is 

associated with neither internalizing nor externalizing behavior), and that evidence of the role 

of disorganization in psychopathology is inconclusive (Groh et al., 2012; Madigan et al., 

2016; and see also Brumariu & Kerns, 2010).

Relatedly, the ever-increasing evidence that environmental effects may apply 

differently to different individuals, either in a diathesis-st for better, for 

worse manner known as differential susceptibility (see Belsky, Bakermans-Kranenburg, & 

van Ijzendoorn, 2007), has only been sparsely investigated in the context of attachment (as a 

proxy for the caregiving environment). In fact, moderational processes remain generally 

understudied in this field (Fearon & Belsky, 2016) and may thus lead to over- or

underestimated effects across individuals. For example, attachment insecurity may be a 

stronger predictor of externalizing behavior among boys (Fearon et al., 2010). Crucially, the 

purported significance of attachment in the development of self-regulation may therefore be 

less straightforward than what often is communicated. On this basis, the possible differential

attachment effects in the development of self-regulation is a focus of this thesis (Studies I

and II).

Moreover, there remain concerns with how we can understand the role of 

attachment if attachment itself changes (e.g., Pinquart, Feussner, & Ahnert, 2013), and how

such changes can b predicted. These are questions still to be answered (Fearon & Belsky,

2016; McConnell & Moss, 2011). Some evidence even points to predictors that were never 

part of attachment theory (e.g., gender7 [Gloger-Tippelt & Kappler, 2016; George & 

Solomon, 2016]; genetics [Fearon, Shmueli-Goetz, Viding, Fonagy, & Plomin, 2014]).

Additionally, whether childcare can influence attachment is a controversial idea that has

recently been revitalized (see Cárcamo, Vermeer, van der Veer, & van Ijzendoorn, 2016; 

Hazen, Allen, Christopher, Umemura, & Jacobvitz, 2015; Umemura & Jacobvitz, 2014). 

However, childcare research has often addressed the context of the United States (see Howes 

& Spieker, 2016) and is typically limited to the very early years of infancy and toddlerhood. 

For this study, we investigated change in attachment per se (Study II) as well as the role of 

(Norwegian) childcare in predicting change in attachment beyond toddlerhood (Study III).

7
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Finally, little is known about attachment development across the important ecological 

transition8 from preschool to school, especially regarding attachment measured at the 

representational level (Stievenart, Roskam, Meunier, & Van de Moortele, 2014) including the 

issues of stability and change. For this reason, throughout our work, we discuss attachment at 

the level of mental representations and by focusing upon the shift from preschool to early 

school years (Study I-III).

1.1.1 Overarching Research Questions

Based on the issues presented above, the work reported herein aims to answer three main

research questions:

I.

during the transition from preschool to school age?

II. Does ir developing capacity for self-

regulation and do potential effects apply equally to all children?

III. Can childcare interfere with attachment development beyond the initial years of

infancy and toddlerhood?

In the introduction to follow, these research questions are integrated with a more general 

outline of the attachment framework and organized within three topics: a) attachment theory 

and methods, b) attachment and the development of self-regulation, and c) antecedents of 

attachment security with a focus on childcare. A historical timeline of a selection of the major 

publications that have informed this thesis is provided in Table A (see appendix). 

8 Bronfenbrenner (1979) emphasized that developmental research should focus on stages in life that 
represent ecological transitions such as starting school. In Norway, children start school in the year 
they become 6 years of age.
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1.2 Attachment Theory and Methods

1.2.1 Historical Background

I just certain fundamentals

John Bowlby

Although many scholars have contributed to our current understanding of close relationships 

(e.g., S. Freud, M. Klein, M. Mahler [see e.g., St. Clair, 1996]; S. Ferenczi [1995]; D.

Winnicott [1971]; A. Green [see Kohon, 2005], J. Sandler [see Fonagy, Cooper, & 

Wallerstein, 1999], and D. Stern, [1985/2003]), attachment theory is the comprehensive 

intellectual work of Edward John Mostyn Bowlby (1907-1990), which originated first and 

foremost with 9 (Bowlby, 1969/1982; 1973; 1980, see also 

1951; 1958).

, J. Robertson, K. 

Lorenz, H. Harlow, and R. Hinde [see e.g., Ainsworth & Marvin, 1995]), Mary Dinsmore 

Salter Ainsworth (1913-1999) is considered the most important (Bretherton, 1992). Bowlby 

even shared with Ainsworth his groundbreaking 1958 paper entitled, the Nature of the 

Child s Tie to His Mother, and attachment theory is also presented as the Bowlby-Ainsworth 

attachment theory (Ainsworth & Bowlby, 1991; Bretherton, 1992; Waters & Cummings, 

2000). Ainsworth and colleagues ttachment. A 

(Ainsworth, Blehar, Waters, & Wall, 

1978/2015) has now reached more than 20,000 citations (Google Scholar, 2017). 

The roots of attachment theory can be traced back to the 1930s (Bretherton, 1992)

during the interwar period and the postwar years of Second World War, which left about 

400,000 U.K. children without their fathers and often separated from their mothers. It should 

therefore come as no surprise that loss and separation were cornerstones of the theory 

(Bretherton, 1992; Ezquerro, 2016). Attachm

personal experiences, such as the loss of his primary caregiver (the nursemaid Minnie) before 

the age of four, the distant relationship with his troubled father, the less distant relationship 

with his mother, and the negative experience of being sent to boarding school (see Ezquerro, 

2016).

9 , which were rejected by his co-
members of the British Psychoanalytic Society (Ezquerro, 2016).
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the (temporary) loss of the

mother, as prospectively observed or retrospectively inferred from children and youths

behavior in hospitals and institutions. Bowlby emphasized that, in order for children to adapt, 

they must experience a warm, intimate, and continuous relationship with their mothers (or 

permanent mother substitute) in which both find satisfaction and enjoyment (Bowlby, 

1969/1982, p. xi). Attachment theory thoroughly describes and explains this fundamental 

need and how threats to the attachment system can result in deviating personality 

development and psychopathology, which, ultimately, was what Bowlby had in mind: The 

psychology and psychopathology is found to be in large part the psychology and 

(Bowlby, 1980, p. 40).

Attachment theory was framed within psychoanalysis (Bowlby, 1969/1982 p. xv),

particularly object relations (Bowlby, 1988; Bretherton, 1991), but the Bowlby-Ainsworth 

approach was highly eclectic; it involved, for example, evolutionary theory, ethology, and 

systems theory, in addition to cognitive, social, and personality psychology theory (Ainsworth

& Bowlby, 1991; Bretherton, 1992; Cassidy, 1999). Today, attachment theory may be 

described as an evolutionary theory of social behavior (Simpson & Belsky, 2008), and the 

the field of developmental 

psychopathology (see e.g., Cicchetti & Sroufe, 2013).

1.2.2 Central Theory and Concepts
10 refers to a behavioral system and an affectional bond that gradually develop 

between the child and the caregiver (and later between adults) (Bowlby, 1980, p. 39; see also 

Bowlby, 1988). Whereas the bond only can be inferred, the behavior can be observed: 

Attachment behavior is conceived as any form of behavior that results in a person 
attaining or retaining proximity to some other differentiated and preferred individual, 
who is usually conceived as stronger and/or wiser. Whilst especially evident during 
early childhood, attachment behavior is held to characterize human beings from the 
cradle to the grave (Bowlby, 1979, p. 154). 

The instinctive behavior of seeking proximity to a protective caregiver in times of distress is a 

genetic characteristic that promotes the survival of humans (Bakermans-Kranenburg & van 

10 ,
(Ezquerro, 2016). Notably, Sigmund Freud discussed how the infant attaches it : the 
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IJzendoorn, 2016) as well as nonhuman primates (Warfield, Kondo-Ikemura, & Waters, 

2011). According to Bowlby (1969/1982), the exploratory behavioral system is the antithesis 

of the attachment behavioral system, and throughout lifetime, an individual operates 

within this dynamic of needing attachment as well as exploration. In adolescence, this 

dynamic is seen as the development of relatedness as well as autonomy (Oudekerk, Allen, 

Hessel, & Molloy, 2015). 

From early on, a child is at the mercy of the caregiver system in terms of whether and 

how attachment needs are welcomed and supported. Bowlby (1958) highlighted the 

importance of the mother acceptance of the attachment behaviors of clinging and following. 

More broadly, parents provide a secure base from which children can explore their

surroundings as well as a safe haven in which the children can seek comfort and protection 

(Ainsworth, 1963; Ainsworth et al., 1978/2015).

The attachment behavioral system may be compared to the physiology of body 

temperature. Whenever the attachment system becomes activated, due to stress, fear, novelty 

etc., the child seeks proximity to the attachment figure to regain homeostasis (see Bowlby, 

1980) with the goal of achieving felt security (Sroufe & Waters, 1977, p. 186). The latter 

point illustrates the crucial role of emotions in this theory. Not only are emotions involved in 

this homeostasis, but the strongest emotions one experiences typically occur within 

attachment relationships (Bowlby, 1969/1982; 1979). 

1.2.2.1 Internal Working Models

Of importance to this thesis is the concept of internal working models (IWMs; Bowlby, 

1969/1982). As detailed elsewhere (e.g., Bretherton, 1987; 1991), the pioneer of artificial 

intelligence, Craik (1943), suggested that organisms that can develop complex IWMs of their 

environment are able to predict the future, hence they can more flexibly adapt and, ultimately,

survive. Bowlby came to know this concept via a biologist (Young) and, in line with its 

originator, Bowlby s use of IWMs was generic and not limited to attachment relationships 

(Bretherton & Munholland, 2016).

internalized representation of the attachment relationship (Bowlby, 1973) that was elaborated 

(Ainsworth, 1990) and which is implied in the research herein. 

In contrast to the classic psychoanalytical focus on projections and fantasies, Bowlby 

real experiences with caregivers truly matter and that such 



7

(Bowlby, 1973). In this way, whether and how the attachment figure provides a safe haven 

and a secure base influence the future and inform the child of whether the caregiver typically 

is available occasionally, frequently, or most of the time (Bowlby, 1973, p. 237). Some 

children become confident that their attachment figure is there for them, others less so, and 

this is essentially the intended measurement in attachment research:

a secure one? 

Moreover, Bowlby believed that

and others: A much-loved child may grow up to be not only confident o

(Bowlby, 1973, p. 238). 

The impact of felt security is thus rather crucial. Paradoxically, however, the issue of love and 

longing has been nearly neglected within this research field (Bretherton & Munholland,

2016), and IWMs remain one of the vaguer issues within attachment theory (Ainsworth, 

1990; Waters, Ruiz, & Roisman, 2017), also due to its different interpretations (see 

Grossmann, 1999; Thompson, 2016a). Nevertheless, in order to extend attachment research 

beyond the very early years of childhood, a focus on IWMs became important (Fearon et al., 

2016).

Interestingly, the issue of real experiences and mental representations resembles 

representations of interactions generalized. Although 

such representations relate to very early sensomotoric recognition (e.g., how it feels to be held

by the caregiver), they may be a precursor of the more sophisticated schemata of the 

relationship (see Bretherton, 1991, for a discussion). 

It has been argued that attachment development can be recognized in particular brain 

networks (e.g., Schore, 2003a, 2003b). Because the brain is experience-dependent 

(Greenough, Black, & Wallace, 1987), such that hat fires together wires together 11,

patterns of attachment-related experiences should somehow leave neurobiological traces. 

Research using neuroimaging techniques has shed light on the mechanisms that could be 

involved in IWMs, and two structures of the prefrontal12 cortex have been especially 

highlighted: The orbital medial prefrontal cortex (OMPFC) and the anterior cingulate cortex 

(ACC) (see Bretherton & Munholland, 2016 for a review). In short, the OMPFC is highly 

sensitive to face-to-face communication and eye contact;

and matures from around 9 months of age (Schore, 2000; Schore, 2003b), which parallels 

11

12 The ACC is often but not always regarded a part of the prefrontal cortex (Bretherton & Munholland, 
2016). 
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(see further below). The effects of early attachment 

disruptions on brain activity consistently implicate the OMPFC (see Galynker et al., 2012).

Connected to the OMPFC is the ACC, which modulates autonomic activity and emotional 

responses and engages in effortful control mechanisms (Pessoa, 2009); the ACC is considered 

crucial to initiation, motivation, and goal-directed behaviors (Devinsky, Morrell, & Vogt, 

1995). These are also the core features of IWMs (Bretherton & Munholland, 2016). For 

example, studies of the ACC have shown that positive and negative emotions monitor and 

guide individual strategies in social relationships, which again may relate to the role of 

emotional appraisal in IWMs (Bretherton & Munholland, 2016).

Based on Bretherton (1987), another branch of research has shown that IWMs may 

consist of a secure base script, which refers to e of attachment 

related experiences in terms of generalized cognitive scripts (Waters & Waters, 2006), and an 

autobiographical narrative, which is -related 

episodes (see Waters, Ruiz, Roisman, 2017). It is noteworthy that Stern (1985/2003) added 

-development from the age of three, 

hlighted in identity research as well (e.g., Fivush & 

attachment history can be considered the co-construction of 

The present work is based on the understanding that attachment relationships become 

internalized and that these representations13, at least to a certain extent, can be observed when 

the attachment system is evoked, as with doll play and story stem procedures (see e.g.,

George & Solomon, 2016; Robinson, 2007; Solomon & George, 2016) applied herein. An 

approach that can be conceptualized as story completion play narrative methods (Yuval-Adler 

& Oppenheim, 2014) (see also further below). 

1.2.3 Attachment in the Preschool Years

Attachment theory is a lifespan theory (Bowlby, 1969/1982), but the characteristics of 

attachment behavior primarily develop from birth through the age of four. A thorough outline 

of the ontogenesis14 of attachment is beyond the scope of this study, but, in short, Bowlby 

13 avior to the level of internal 
representations: They become able to process and manipulate plans and goals at that internal level and 
increasingly to control behavior with that internal processing. We must remember that the function of 
an IWM is to organiz
14
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(1969/1982) argued that four15 developmental phases can be observed. In the last stage, which

parallels the research herein, IWMs become increasingly sophisticated:

I. Pre-attachment (from birth): characterized by orientation and signals with limited

discrimination of persons.

II. Attachment-in-the-making (from 4-12 weeks): characterized by orientation and signals

directed towards one (or more) discriminated persons.

III. Clear-cut attachment (from 6-7 months): characterized by maintenance of proximity to a

discriminated person by means of locomotion as well as signals. From about 1.5 years of

age, attachment becomes organized.

IV. Goal-corrected partnership (from 3-4 years).

Children gradually develop primitive cognitive maps of the attachment figure as an 

independent object (Bowlby, 1969/1982), and with increased mobility, communication skills, 

and a developin ,

(Cicchetti, Cummings, Greenberg & Marvin, 1990). During the preschool years, children can 

feel secure when the attachment figure is out of reach (Marvin, Britner & Russell, 2016), and 

between the age of 3 and 4 years, the onset of a simple theory of mind enables the child to 

such that attachment turns into 

a goal-corrected partnership (Bowlby, 1969/1982). From then on, the child and parent 

negotiate their different needs and plans (see e.g., Ainsworth, 1989; Cicchetti et al., 1990), 

and even though the need for contact and proximity never vanishes, children realize that the 

attachment relationship continues independently of physical proximity (Marvin, et al., 2016). 

Based on strong affective-laden attachment memories, and with ever-growing cognitive 

or her behavior more flexibly (Marvin et al., 2016). 

Despite these interesting changes in attachment development beyond toddlerhood, 

most socioemotional research has focused upon developmental tasks other than attachment 

(e.g., self-control, socialization) (Marvin et al., 2016). Historically, most attachment research 

has been conducted with infants or adults (Waters & Cummings, 2000), and like 

developmental research in general, the late preschool years and middle childhood years have 

been studied far less frequently (see e.g., Colle & Del Giudice, 2011; Mah & Ford-Jones, 

15 Ainsworth (1989) suggested another major shift in development of attachment with the onset of 
adolescence (due to hormonal changes).
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2012). This research neglect is particularly the case for attachment measured at the 

representational level (Stievenart, Roskam, Meunier, & van de Moortele, 2011). 

By following a cohort from 4 years of age, the present work aims to extend existing 

knowledge on the presumed final stage of attachment development, the goal-corrected 

ship. Notably, there is no gold standard for measuring IWMs in the current age group 

(Barone & Lionetti, 2012; Yuval-Adler & Oppenheim, 2014). Moreover, due to the high level 

of abstraction in the construction of IWMs, cognition and language may play a (confounding)

role (Solomon & George, 2016; McElwain, Booth-LaForce, Lansford, Wu, & Justin Dyer, 

2008;

comprehension, which was the most relevant control variable available in our dataset.  

Although few gender differences have been found at the level of attachment behavior (van 

Ijzendoorn, Schuengel, & Bakermans-Kranenburg, 1999), there is a recently increased 

awareness that gender may play a role in

relationships. Given the role of gender in lifespan identity development, as well as the vast 

body of attachment research, it is surprising that gender has been given relatively limited 

attention16. Nevertheless, and as reviewed by Gloger-Tippelt & Kappler (2016), some gender 

differences have been indicated (see Bretherton & Page, 2004; Gloger-Tippelt & König, 

2007; Granot & Mayseless, 2001; Pierrehumbert et al., 2009; Steele, Hodges, Kaniuk, 

Hillman, & Henderson, 2003; Toth, Lakatos & Gervai, 2013). Overall, compared to boys, 

seem to be more secure, coherent, and organized than boys, even 

across different cultures (Pierrehumbert et al., 2009). 

Thus far, we do not know whether girls develop more secure narratives because of, for 

example, the characteristic of mother-daughter conversations (and whether girls seek and 

prefer the more mentally and emotionally focused conversations with their mothers) (see 

Fivush & Zaman, 2015). Regardless of the mechanisms, we expected that children in our 

sample would follow the same pattern, such that girls would display higher attachment 

security scores. At any rate, because girls may express richer personal narratives (Fivush &

Zaman, 2015), articulate more coherent narratives (von Klitzing, Kelsay, Emde, Robinson, & 

16 An evolutionary model of attachment gender differences has been proposed, in which hormonally 
driven reorganization of attachment is suggested to take place during middle childhood (Del Giudice, 
2008; 2009; Del Giudice & Belsky, 2010). However, we measured attachment no later than at age 6, 
and we did not explore the avoidant (A) and ambivalent (C) pattern, which is relevant for this model 
(see Del Giudice, 2008).
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Schmitz, 2000), and even score higher than boys on security when using story stems (Gloger-

Tippelt & Kappler, 2016), we thus controlled for gender17.

1.2.4 Measuring Individual Differences in Attachment 

methodological work, including the thorough naturalistic 

observations of mother-child interactions in Uganda (Ainsworth, 1963; 1967) and the USA,

which were validated in the laboratory with the Strange Situation Procedure (SSP; Ainsworth 

et al., 1978/2015), the focus on individual differences came to dominate attachment research 

(Marvin et al., 2016). This thesis is no exception. To investigate individual differences, we 

relied on the Manchester Child Attachment Story Task (MCAST; Goldwyn, Stanley, Smith, 

& Green, 2000; Green, Stanley, Smith, & Goldwyn, 2000), which was developed on the 

foundation of the gold standards18 of attachment research: the SSP and the Adult Attachment 

Interview (AAI; George, Kaplan & Main, 1984; Main & Goldwyn, 1985 1994).

As thoroughly described by Ainsworth et al. (1978/2015), the SSP is a laboratory 

procedure that classifies children into organized and disorganized attachment: When the 

attachment system is activated and the child and parent are observed in a reunion situation, 

children with secure (B), insecure avoidant (A), and insecure resistant (C) attachment show 

organized strategies as to whether and how they use their caregiver to regain emotional 

homeostasis.

Securely attached children are typically calmed by the parent and can easily return to 

exploratory behavior. These children use their parent as a safe haven as well as a secure base,

which is in contrast to insecure avoidant children who, despite physiological distress, continue 

to explore rather than seek their parent. The insecure ambivalent children do seek their parent,

but the strategy is not efficient for regaining homeostasis, hence these children do not easily 

resume exploration. 

In addition to these three patterns of behavior, some children display a more confusing 

pattern of behaviors that appear to be bizarre or contradictory. These children do not display 

an organized or predictable strategy towards the caregiver and are therefore considered to 

                                                
17 Gender was not controlled in Study II (see also Section 4.5.6). 
18 Ainsworth herself emphasized naturalistic observations. The SSP was first and foremost a 
validation (see Waters & Cummings [2000] for a discussion). Clearly, attachment measures have 
caused significant debate. The AAI has been named the Adult Semantic Coherence Interview (Kagan, 
2013, p. 110), and the validity of the SSP has been criticized from the viewpoint of cultural 
psychology (see Keller [2013], as well as by Bronfenbrenner [1977]). At any rate, attachment theory is 
not a theory about measures (see Waters, Bretherton & Vaughn [2015]). 
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have a disorganized (D) attachment relationship (Main & Solomon, 1986; 1990; see also 

Lyons-Ruth & Jacobvitz, 2016; Reisz, Duschinsky, & Siegel, 2017). Notably, though, some

of these children show secondary patterns of organized behavior and are therefore classified 

as, for example, disorganized/avoidant (see Granqvist et al., 2017). In normative samples, the 

expected rate of B is greater than 55% (see e.g., Benoit, 2004) and about 15% for D (Zeanah, 

Berlin, & Boris, 2011). However, the rate of D varies with socioeconomic status (SES; van 

Ijzendoorn et al., 1999), and in clinical high-risk samples, the rate of D may even come close 

to 90% (Cicchetti, Rogosch, & Toth, 2006; van Ijzendoorn et al., 1999; Zeanah et al., 2011). 

Based on their meta-analysis, Cyr, Euser, Bakermans-Kranenburg, and van IJzendoorn (2010) 

concluded that the chance of not developing D is very low among maltreated children. 

Whereas the SSP measures attachment at the behavior level, the AAI measures 

attachment at the level of representation (Main, Kaplan, & Cassidy, 1985). With a protocol of 

questions and follow- -related memories 

(the autobiographical narratives as mentioned above [see also Waters et al., 2017]). The 

interview encourages the adult to choose five adjectives that describe his or her relationship 

with each parent, and the adult is asked to illustrate the chosen adjectives with memories and 

episodes. When coding the AAI, it is the coherence and clarity of the interview that are 

classified into attachment representations: Autonomous, Dismissing, Preoccupied, and 

Unresolved, which parallel those of the SSP: B, A, C, and D, respectively. As such, both 

children and adults typically display organized secure, organized insecure, or disorganized 

patterns of attachment behavior or representations (see Hesse, 2016 for a recent overview of 

the AAI). 

The MCAST measures attachment at the level of representation (Green et al., 2000), 

and MCAST ratings of narrative coherence are modelled on the coding in the AAI (Green et 

al., 2008, p. 22). As one of several story completion play narrative methods, the MCAST 

builds on a rich tradition of methods applied in therapeutic settings with children, which can 

be traced back to pioneers such as Melanie Klein and Virginia Axline (see George & 

Solomon, 2016; Yuval-Adler, S., & Oppenheim, 2014). As outlined by Yuval-Adler and 

Oppenheim (2014), when drawing upon story-completion techniques, the child produces a 

play narrative, which, in the current work, refers to an attachment narrative (i.e., the

representation of the relationship with the caregiver). 

Similar to the SPP, the MCAST class

categories (B, A, C, and D). It should be noted, however, that except for some post-hoc 

analyses of disorganized attachment (D) (Study II), this thesis focuses primarily on 
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attachment security (B). Given our low-risk community sample, the security score is

descriptive for most children. However, we applied a continuous analytical approach to the 

ABCD categories by using information from all of the four attachment vignettes, including 

secondary classifications within vignettes. As such, we indirectly embrace the other 

categories that are associated with low security. The issue of categorical versus continuous 

approaches is highlighted below.

1.2.4.1 A Continuum of Felt Security? 

Attachment has traditionally been viewed as categorically distributed, which implies that 

patterns of attachment behavior differ qualitatively between children. It should be noted that 

Ainsworth and colleagues argued that subcategories of attachment could prove very useful 

(Ainsworth et al., 1978/2015, p. 245, see also Ainsworth, 1990, p. 481) and that even new 

main categories of attachment behavior could be detected in other or larger samples (see 

Ainsworth & Marvin, 1995). Moreover, the ambivalent pattern (C) has been infrequently 

observed in small samples (Ainsworth, 1990, p. 481).

The categorical view has, however, been challenged, first and foremost by the work of 

Fraley and Spieker (2003a): By applying taxometric techniques (see e.g., Meehl, 1995) to the 

large sample (n = 1,139) from the U.S. National Institute of Child Health and Human 

Development (NICHD) Study of Early Child Care and Youth Development (SECCYD),

Fraley and Spieker found that variation in attachment patterns were continuously rather than 

categorically distributed. This fundamentally different finding of individual distinctions raised 

important debates (Cassidy, 2003; Cummings, 2003; Fraley & Spieker, 2003b; Sroufe, 2003),

and among these arguments was -cut 

than others (e.g., on the border between A and B). Not only do borderline cases remain hidden 

with categorical approaches (Cummings, 2003; Futh, O'Connor, Matias, Green, & Scott, 

2008), but statistical power is also reduced (Roisman, Fraley, & Belsky, 2007; see also, 

MacCallum, Zhang, Preacher, & Rucker, 2002). As such, effects of attachment can be 

misspecified. In fact, beyond the issue of infancy, there is also evidence for continuously 

distributed attachment insecurity in studies of adult (Bakermans-Kranenburg & van 

IJzendoorn, 2009; see also Roisman et al., 2007) and romantic attachment (Fraley & Waller, 

1998).

According to Cummings (1990, p. 317), the ABC categories from the SSP can be 

pl but preferably as complementary to the categories. Thus,
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even within categories, some insecure categories are more secure than others, and vice versa. 

This line of thought is also reinforced by the original findings that subcategories were 

associated with variations in caregiving (Ainsworth, 1971; 1990).

For this study, we chose an approach that considers the notion that patterns of 

behavior vary not only across individuals but also within individuals. Consequently, to 

capture the natural variability in attachment (Roisman et al., 2007), we analyzed the degree of

attachment security and thus increased the statistical power and decreased the risk of a Type 

II error.

1.2.5 Stability and Change in Attachment Security

Even though Bowlby suggested that developmental pathways could involve change in 

attachment quality (Bowlby, 1973; see also Kobak, Zajac & Madsen, 2016), relatively stable 

attachments have been the promise of attachment theory (Pasco Fearon & Roisman, 2017).

Meta-analytic findings have supported this notion to some extent: Fraley (2002) estimated a 

moderate stability from infancy to adulthood (correlation of .39), and Pinquart et al. (2013) 

concluded the same overall strength of a stability estimate. However, in the latter meta-

analysis, there was no significant stability with intervals greater than 15 years. Moreover, in a 

comprehensive study, Groh and colleagues (2014) identified an estimate as low as .12 from 

infancy to late adolescence, which means that security in infancy explained less than 1.5% of 

the variance in adolescent security. Consequently, attachment seems, at best, moderately 

stable over shorter intervals in younger years, but it is likely not stable over longer periods.

However, several factors should be taken into account: Pinquart et al. (2013) reported that 

stability was higher with low-risk samples and representational (rather than behavioral) 

measures. Thus, stability coefficients may differ across sample characteristics, time intervals,

and methods. 

Although there is increased focus on stability and change in attachments, there is a gap 

in the literature regarding attachment development across early to middle childhood and at the 

representational level. To our knowledge, there are only two relevant studies to consult:

Green et al. (2000) and Stievenart et al. (2014). Green et al. (2000) reported high stability (i.e. 

76.5%) in attachment representations as measured with the MCAST. However, the sample 

size (n = 33) and measure interval (6 months) was limited, -

7). Moreover, percentage stability tends to overstate stability compared to methods that take

into account base rate distributions (e.g., kappa). By contrast, Stievenart et al. (2014) reported 

a modest to moderate stability (r = .32 and intra-class correlation [ICC] = 38%). The latter 
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study applied the Attachment Story Completion Task (Bretherton, Ridgeway, & Cassidy, 

1990). The age range in this study also varied (ages 3-8), but the sample size (n = 358) and 

measure interval (two years) were larger. For these reasons, these two studies are 

inconclusive, perhaps due to follow-up time, age, sample, number of children studied, or

assessment method. To extend the research on this matter, we applied a large sample (n =

82119) of preschoolers whose attachment representations were measured at the ages of four 

and six. 

1.3 Attachment and the Development of Self-Regulation

1.3.1 The Role of Attachment in Development

The major longitudinal attachment studies (see Grossmann, Grossmann & Waters, 2005) shed 

light on attachment sequelae but also on development itself (e.g., Main, Hesse & Kaplan, 

2005; Sroufe, Egeland, Carlson & Collins, 2005). One conceptualization of the role of 

attachment in development emanates from the Minnesota Longitudinal Study of Risk and 

Adaptation, as well as theoretical contributions by Sroufe and Waters (1977). Building on a 

ttachment forecasts 

a more complex organization of behavior (Bowlby, 1973), Sroufe and Waters claimed that the 

simple stability of attachment is of less interest than is its organizational function. The way 

attachment is embedded in development can be illustrated, for example, by statistical 

mediation. In the Minnesota study, (a) early attachment predicted (b) parent support at age 13, 

which in turn predicted (c) conflict resolution in young adulthood (Sroufe et al., 2005). This

model was fully mediated, thus there was no prediction from a to c, but rather a fully 

mediated model of development. 

Another conceptual contribution is based on the Berkeley Longitudinal Study. Main et 

al. (2005) proposed three models of attachment outcome linkages: 1) stability, 2) functional 

equivalence,

of a stability in and of itself. Secondly, functional equivalence is a model in which 

the outcome strongly reflects attachment itself, but the modality is different. For example, 

insecurity could be reflected by low trust in romantic partners. Thirdly, attachment s pure 

prediction is a model in which the outcome is clearly differentiated from attachment. One 

could imagine attachment insecurity as a predictor of low academic success, for instance.

                                                
19 Number of children with valid data on MCAST at TI (n = 668 at T2). 
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A common challenge with a grand theory, such as attachment theory (Waters & Cummings, 

2000), is that its predictions may become so general that it no longer serves the purpose of a 

theory. Based on the work of Bowlby, attachment security should first and foremost promote 

emotion regulation; positive views of self, others, and relationships; the ability to receive and 

give support; and an overall well-functioning personality (Sroufe, 2016). Although these 

predictions are generally supported in the literature (Thompson, 2016a), no one has an entire 

picture of the attachment field (Cassidy, 1999), and research findings across decades hold 

immense complexity (Fearon et al., 2016). Nevertheless, meta-analytic efforts have 

documented that attachment security promotes social competence (d = .39, Groh et al., 2014) 

and attachment insecurity predicts externalizing behavior (d = .31, Fearon et al., 2010; d =

.49, Madigan et al., 2016), internalizing behavior (d = .15, Groh et al., 2012; d = .58,

Madigan et al., 2016), and negative temperament (d = .13, Groh, Narayan et al., 2017) (for 

further discussion, see Groh et al., 2017; Fearon et al., 2016; Madigan et al., 2016). 

No meta-analytic work has targeted self-regulation per se. In fact, conceptual 

confusion may very well impede meta-analyses of self-regulation. Notwithstanding, the role 

of attachment in emotion regulation has perhaps been particularly demonstrated by the 

Minnesota Longitudinal Study of Risk and Adaptation, which measured early attachment and 

later emotional development (see Sroufe, 2005; Sroufe et al., 2005). By focusing on a 

different developmental time, and with different methods (community sample and 

representational measure), the present work aims to extend the longitudinal work on 

attachment and self-regulation (Study I-II). After all, it has been claimed that attachment and 

self-regulation are intricately interconnected (e.g., Fonagy, Gergely, Jurist, & Target, 2004; 

Reisz et al., 2017; Schore, 2000; Sroufe, 1996). Moreover, self-regulation is, in turn, involved 

in nearly all psychiatric disorders (Nigg, 2017). As such, the findings herein may indirectly 

shed light on developmental psychopathology as well. Finally, because little is known about 

the effects of later measured attachment and of change in attachment itself (i.e., low stability),

we investigated the effect of change in secure attachment representations (Study II) and 

predictors of such change (Study III).

1.3.2 The Significance of Self-Regulation in Development

Self-regulation is a developmental cornerstone that cuts across all behavioral domains and 

which has a strong (Bridgett, Oddi, Laake, 

Murdock, & Bachmann, 2013; Nigg, 2017; Phillips & Shonkoff, 2000; Thompson, 2016b).
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From early on, the growing capacity to self-regulate is typically seen in the domains of 

physiological arousal, attention, and emotion, and developmental tasks are varied, including,

for example, emerging day-night wake-sleep rhythms and ever more complex understanding 

and regulation of emotions (Phillips & Shonkoff, 2000). With external regulation from 

caregivers and brain maturation, children naturally cultivate these capacities. Undoubtedly, 

though, and for a variety of reasons, individual differences in self-regulation are evident. For 

example, reactive children may be more difficult for caregivers to regulate, some childr

attention is less focusable or less flexible, and some parents are better at guiding

emotional development than others. 

relationship (IWMs) influence such self-regulatory capacities. Because self-regulation is 

related to all facets of life, from social developmental milestones and academic and 

occupational success to psychiatric and personality disorders (see Nigg, 2017), possible 

attachment effects may inform important prevention and interventions. What complicates this 

field, however, is the myriad of definitions, concepts, and scopes that are related to self-

regulation. Indeed, self-regulation can be narrowed down to the

the famous Stanford studies (Mischel, Ebbesen, & Raskoff Zeiss, 1972), or self-regulation can 

be broadly defined as follows:

Those processes, internal and/or transactional, that enable an individual to guide 
his/her goal-directed activities over time and across changing circumstances 
(contexts). Regulation implies modulation of thought, affect, behavior, or attention via 
deliberate or automated use of specific mechanisms and supportive metaskills (Karoly, 
1993, p. 25).

The multitudinous self-regulatory concepts20 are in fact so confusing that clarifications and 

solutions have been called for by several scholars (e.g., Bridgett et al., 2013; Nigg, 2017; 

Zhou, Chen, & Main, 2012). Notably, a rather wide definition of self-regulation is applied for 

the present purpose. Here, self-regulation is studied in terms of temperamental effortful 

control (Rothbart & Bates, 2006) and emotion regulation (see e.g., Gross, 2013). For the sake 

of order, these two concepts are clearly related. For example, when we experience negative 

emotions, we often use attentional processes to distract ourselves, or, when becoming angry,

we may inhibit aggressive responses (Eisenberg, Hofer, Spinrad & Smith, 2014). However, in 

20 For a recent overview of self-regulation concepts see Nigg (2017) see also Eisenberg (2017).
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the research herein, effortful control and emotion regulation were investigated in separate 

studies (Studies I and II, respectively).  

1.3.2.1 Can Attachment Security Promote Temperamental Effortful Control? 

Effortful control 

Along with surgency and negative affectivity, effortful control is a main factor in the widely 

accepted temperament model that was initially described by Rothbart and Derryberry (1981; 

see also Posner & Rothbart, 2009). Effortful control is the regulatory aspect of temperament 

and can be defined as nse and/or to activate a 

(Rothbart & Bates, 2006, p. 129). As 

summarized by Eisenberg, Spinrad, and Smith (2004) this capacity is involved in, for 

example, the awareness of planned behavior, control of thoughts and feelings, conflict 

resolution, and error correction.  

Furthermore, Eisenberg et al. (2014) have pinpointed some important aspects of 

s always are 

aware of their modulation of emotions or behavior. Second, optimal effortful control is not 

control, per se, but flexible responses. For example, when control is not needed, children can 

also be spontaneous and under-controlled. Consequently, inhibited children may appear 

regulated but in fact struggle with less flexible willful responses. Third, effortful control is 

related but not equivalent to the concept of emotion regulation because effortful control can 

be used for other purposes (e.g., focusing on a task). 

Effortful control rapidly advances in children between the ages of 2-7 years (Rothbart, 

2011), and at age 4-5, many children are relatively competent at managing impulses 

(Eisenberg et al., 2014). Even though temperament is considered constitutionally based and 

relatively stable (Goldsmith et al., 1987), temperament itself develops as shown by a 

moderate stability (r = .35-.52) during childhood (Roberts & DelVecchio, 2000). Moderate 

stability is also specifically the case for effortful control (Li-Grining, 2007), but even high 

stability has been documented (Kochanska & Knaack, 2003). 

Because of the confusion of self-regulatory concepts, I emphasize that we followed 

the work of Rothbart and colleagues (see e.g., Rothbart, Ahadi, Hershey, & Fisher, 2001). 

Thus, effortful control involved inhibitory control, attentional focusing, perceptual sensitivity, 

and low intensity activities, and was measured with a well-established questionnaire (see

p. 48).
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The interest in effortful control is related to the many findings that indicate children who 

score low in this capacity are at risk of externalizing behavior (Bijttebier & Roeyers, 2009;

Eisenberg et al., 2004; Eisenberg et al., 2009; Muris & Ollendick, 2005; Olson, Sameroff, 

Kerr, Lopez, & Wellman, 2005) and Attention Deficit/Hyperactivity Disorder (ADHD) (De 

Pauw & Mervielde, 2011). Moreover, high effortful control positively predicts emotion 

regulation (Simonds, Kieras, Rueda, & Rothbart, 2007), social competency (Belsky, 

Friedman, & Hsieh, 2001; Spinrad et al., 2007), theory of mind (Carlson, Moses, & Breton, 

2002; Sabbagh, Xu, Carlson, Moses, & Lee, 2006), moral development (Kochanska, Barry, 

Jimenez, Hollatz, & Woodard, 2009; Stifter, Cipriano, Conway, & Kelleher, 2009), resiliency 

(Eisenberg et al., 2004), prosociality (Kanacri, Pastorelli, Eisenberg, Zuffiano, & Caprara, 

2013), and academic achievement (Valiente et al., 2013).

Given the substantial evidence of the pivotal role of effortful control in development, 

as well as its rapid growth and moderate stability, the question arises as to why some 

children compared with others excel in effortful control during the crucial early years for 

social adjustment and schooling. Because research has more frequently focused on the 

consequences rather than the predictors of effortful control, individual differences still remain 

unexplored (Gartstein, Bridgett, Young, Panksepp, & Power, 2013; Kochanska, Murray, & 

Harlan, 2000). In this thesis, we therefore aim to extend the work on predictors of effortful 

control.

Notably, low SES has been found to predict poor effortful control (Hackman & Farah, 

2009; Zalewski et al., 2012). For example, economically advantaged children have been 

found to outperform less economically advantaged children on attentional tasks (Mezzacappa, 

2004). Although the pathways from SES to effortful control are poorly understood, Zalewski 

et al. (2012) substantiated a mechanism in which low SES negatively predicted parenting, 

which in turn affected a self-regulation. This 

stress response (Loman & Gunnar, 2010). Additionally, because of the heritability of effortful 

control itself (see Lemery-Chalfant, Doelger, & Goldsmith, 2008) and the link between 

effortful control, education, and jobs, we hoped to rule out a confounding effect of SES by 

applying this factor in our analyses (Study I).

Effortful control and attachment; possible mechanisms

There are several reasons as to why attachment could affect effortful control. First, poor 

regulation of stress and emotion has far-reaching effects on inhibition and attention (Pechtel 
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& Pizzagalli, 2011; Thayer, Hansen, Saus-Rose, & Johnsen, 2009), which are core features of 

effortful control (Rueda, 2012). Attachment appears to be involved in the regulation of stress 

(see Kobak, Cassidy, Lyons-Ruth, & Ziv, 2006), as measured using physiological indicators 

such as cortisol. Children with sensitive caregivers tend to have lower cortisol levels in 

response to stress compared with children of less sensitive caregivers; thus, attachment may 

moderate stress reactivity (Bernard & Dozier, 2010).

Moreover, attachment theory purports that early secure atta

emotion regulation whereas early insecure attachment more likely leads to emotional 

dysregulation (Cassidy, 1994). This theoretical link has been buttressed by research (e.g., 

Moutsiana et al., 2014; Spangler & Zimmermann, 2014; see also Schore 2003a). Although the 

boundaries between emotions and emotion regulation are debated (see, e.g., Campos, Frankel, 

& Camras, 2004), secure attachment, compared to insecure attachment, has been found to 

predict more positive emotions (Sroufe, 2005) and fewer negative emotions, such as fear,

anger (Cassidy & Mohr, 2001; Kochanska, 2001; Zimmermann, Maier, Winter, & 

Grossmann, 2001), and shame (Gross & Hansen, 2000). The possible increased exposure to 

painful emotions may challenge insecure childr

overwhelmed by emotions such as fear and shame more frequently. Indeed, effortful control 

partially depends upon the strength of emotions (Rothbart, Derryberry, & Hershey, 2000),

hence secure attachment may ensure the maintenance of effortful capacities. 

As indicated above, neurobiological studies have substantiated the role of attachment 

security on the structural organization of the brain (Bretherton & Munholland, 2016). Of 

current relevance, Schore (2003a, 2003b) focused upon the connection between the prefrontal 

cortex and the limbic systems21. The prefrontal cortex is significant for mental flexibility,

such as attention and inhibition of inexpedient behavior, whereas the limbic system is 

associated with autobiographic memory and emotional memories (Rolls, 2015). Because

effortful control has been physiologically linked to the prefrontal cortex (Posner & Rothbart, 

2009), it can be hypothesized that attachment representations and effortful control possibly 

are related.

Attachment may also indirectly affect the development of effortful control, 

particularly as children enter the wider school environment. The comparatively advanced 

social (Groh et al., 2014), emotional (Ontai & Thompson, 2002; Steele et al., 2003), and 

21
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relational competencies (Pallini, Baiocco, Schneider, Madigan, & Atkinson, 2014) of securely 

develop their attentional and inhibitory control. For example, turn-taking during social 

interactions 

attached children easily engage in joint attention, the basis for social interaction, and show 

more attentive flexibility (Claussen, Mundy, Mallik, & Willoughby, 2002; Pallini & Laghi, 

2012). The frequency and quality of such interactions may magnify the effortful control of 

secure children. In fact, recent work by Stenseng and colleagues has demonstrated that social 

exclusion and peer rejection in preschool and early school years amplify symptoms of poor 

self-regulation and ADHD-symptoms over time (Stenseng, Belsky, Skalickà, & Wichstrom, 

2015; 2016). 

Effortful control and attachment; empirical findings

Thus far, research has focused more on the attachment emotion regulation link rather than

the attachment effortful control link (Heylen et al., 2017). To our knowledge, no study has 

longitudinally explored the relation between secure attachment and the development of 

effortful control in a representative sample in the perhaps most salient time period from

preschool to school age. Importantly though, attachment security between ages 12-15 months 

has predicted later task orientation (Vondra, Shaw, Swearingen, Cohen, & Owens, 2001),

better continuous task performance scores (Fearon & Belsky, 2004), and better self-regulation 

in children who carried the short allele of the serotonin transporter gene (5-HTTLPR) in the 

preschool years (Kochanska, Philibert, & Barry, 2009). 

Beyond research that has applied measures of attachment, attachment-related

parenting can arguably shed further light on precursors of effortful control. A growing body 

of evidence indicates that responsive and sensitive parenting, which also predicts attachment 

(Boldt, Kochanska, Grekin, & Brock, 2016), may promote effortful control or closely related 

concepts (see Cipriano & Stifter, 2010; Colman, Hardy, Albert, Raffaelli, & Crockett, 2006; 

Eisenberg et al., 2005; Graziano, Keane, & Calkins, 2010; Karreman, van Tuijl, van Aken, & 

Dekovic, 2008; Kim-Spoon, Haskett, Longo, & Nice, 2012; King, Lengua, & Monahan, 2013; 

Lengua, Honorado, & Bush, 2007; Smith et al., 2012; Valiente et al., 2006; Vazsonyi & 

Huang, 2010). That said, in a meta-analysis (n = 41) of parenting and self-regulation in early 

childhood, studies of effortful control were excluded due to their limited number, and no 

association between parental responsiveness and self-regulation was detected (Karreman, van 

Tuijl, van Aken, & Dekovic, 2006). Somewhat related is another recent meta-analysis, which 



22

demonstrated that the parenting behaviors that most strongly predict change in externalizing 

problems are psychological control and harsh control (Pinquart, 2017). Although conceptual 

confusion makes this research field difficult to review (Zhou et al., 2012), attachment and 

attachment-related parenting appear likely to influence the development of temperamental 

effortful control.  

However, due to the rapid changes in effortful control during the period from 

preschool to school (Rothbart, 2011) and the moderate stability of attachment (Pinquart et al., 

2013) and effortful control (Li-Grining, 2007), studies that measure attachment during the

very first years of life do not necessarily provide information about processes that occur later 

in childhood. As a result, this thesis intends to take these findings a step further by 

longitudinally exploring the effect of secure attachment on the development of effortful 

con

gender.  

1.3.2.1.1 What About Gender?  

In investigations of effortful control from infancy to puberty, boys have displayed lower 

effortful control scores than girls (Else-Quest, 2012; Else-Quest, Hyde, Goldsmith, & Van

Hulle, 2006). In fact, the neural underpinnings that may be linked to effortful control (Christ,

White, Brunstrom, & Abrams, 2003; Lewis & Todd, 2007; Posner, Rothbart, Sheese, & Tang, 

2007; Whittle et al., 2008) seem to mature more slowly22 in boys (Lenroot et al., 2007; Mutlu

et al., 2013). Clinically, boys are overrepresented among children with psychiatric disorders 

that are characterized by severe problems of inhibition or attention, such as ADHD, even 

during preschool (Wichstrom et al., 2012), and autism (Werling & Geschwind, 2013). 

It is also possible that boys are more dependent on external support to maintain 

regulation (Weinberg, Tronick, & Cohn, 1999). In fact, the impact of attachment may not be 

universal. As demonstrated in the study by Kochanska and colleagues, attachment had no 

effect on the development of self-regulation for children who were homozygous for the long

5-HTTLPR allele (i.e., 5-HTTLPR LL). However, among those children who carried the short

allele (i.e., 5-HTTLPR SS, 5-HTTLPR S/L) attachment security did promote self-regulation 

(Kochanska, Philibert, et al., 2009). Studies of such interaction effects are generally called for 

22 ; e.g., the areas of the brain involved in 
spatial memory have been found to mature earlier in boys than in girls (Anokhin, Lutzenberger, 
Nikolaev, & Birbaumer, 2000; Hanlon, Thatcher, & Cline, 1999).
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in attachment research (Fearon & Belsky, 2016) and in developmental research in general 

(Bronfenbrenner, 1979; Eisenberg, 2006).

Based on the gender differences in effortful control, as well as in attachment 

narratives, this led us to hypothesize that attachment security would play a more crucial role 

in in support this idea,

there have been indications that boys benefit more from attachment with regard to social 

competence (Leaper, 2002), attention problems (Fearon & Belsky, 2004), and externalizing 

problems (Fearon et al., 2010). Thus, in Study I, we investigated the effect of attachment 

security at 4 years of age on effortful control at 6 years of age while controlling for initial 

levels of effortful control and SES in addition to testing for moderation by gender. 

1.3.2.2 Attachment and Emotion Regulation across the Transition to Middle Childhood

Cultivating emotions that are helpful and managing emotions that are harmful is
one of the central concerns of the field of emotion regulation (Gross, 2013 p. 359).

Emotion regulation

Emotion regulation is an important aspect of the broader concept of emotional competence,

which can be defined as follows:

The ability to purposefully and fully express a variety of emotions, understand the 
emotions of self and others, and regulate emotional expressiveness and experiences 
when necessary (Campbell et al., 2016) p. 22). 

As with many other regulatory concepts, there is no consensus among scholars regarding the

definitions of emotion regulation. Also, and of current importance, emotion regulation in the 

context of the family may differ from regulation in other social settings (Cole, Martin, & 

Dennis, 2004a; Thompson, Lewis, & Calkins, 2008). Nevertheless, emotion regulation may 

be defined as follows, for example:

Intra- and extra-organismic factors by which emotional arousal is redirected, 
controlled, modulated, and modified to enable an individual to function adaptively in 
emotionally arousing situation (Cicchetti, Ganiban, & Barnett, 1991, p.15).

According to Gross (2014, p. 7), emotion regulation can best be understood as 

of emotion regulation possibilities that range from explicit, conscious, effortful, and 

controlled regulation to implicit, unconscious, effortless, and automatic regulation.
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Individuals typically decrease negative emotions (e.g., sadness) and increase positive 

emotions (e.g., joy) (Gross, 2013).

Notably, emotion regulation is not exclusively a matter of emotional control (see e.g.,

Eisenberg et al. 2014); tolerating, accepting, and displaying negative emotions are considered 

fundamental for adapting to the environment (Grolnick, McMenamy & Kurowski, 2006). In 

this way, whether and how children can show appropriate negative emotions in response to 

hostility or to tell someone whenever they feel uncomfortable are considered central features 

of emotion regulation (see Shields & Cicchetti, 1997). With that said, whether negative 

emotions are adaptive or maladaptive may depend upon the given context (see Dennis, Cole, 

Wiggins, Cohen, & Zalewski, 2009). The upregulation of positive emotions, which typically 

occurs when children are in play states, is also fundamentally important to emotion regulation 

(Schore, 2003a).

The study of emotion regulation exploded some 15 years ago (see Gross, 2013 for an 

illustration), and the pervasive role of emotion regulation in human development has now

clearly been demonstrated (Cole, 2014). Emotion regulation has been related to, for example, 

successful social functioning (Blair et al., 2015), coping styles (Zalewski, Lengua, Wilson,

Trancik, & Bazinet, 2011), and social status (English, John, Srivastava, & Gross, 2012). 

Evidence has also repeatedly indicated that emotion dysregulation contributes to the 

development of most forms of psychopathology (Cole & Deater-Deckard, 2009), including 

anxiety (Bosquet & Egeland, 2006), depression (Gotlib & Joormann, 2010), and externalizing 

disorders (Halligan et al., 2013). Again, understanding the precursors of such regulation is

therefore crucial. 

The transition from early to middle childhood

Emotion regulation is typically fostered within the context of early parent-child interactions 

(Sroufe, 1996; Thompson, 2014), and the regulative function of the attachment system has 

been increasingly emphasized (e.g., Malik, Wells, & Wittkowski, 2015). As discussed by 

Cassidy (1994; see also Ainsworth et al., 1978/2015), securely attached children tend to have 

caregivers who, from the early outset, offer comfort and support in times of distress and 

novelty and who are open to a wide variety of c

parents of secure children are ves and invest in 

conversations about emotions, parents of insecurely attached children are often dismissive, 

critical, or even punitive of thei (Thompson, 2014;

Thompson 2016a). For this reason, while secure children learn to understand, accept, and 
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communicate their emotional states, which integrates both positive and negative emotions, 

insecure children learn less effective strategies in the attachment relationship, and their 

internalized representations of their emotional selves may be a hindrance in the longer term. 

However, even if emotion regulation may be considered an integral part of attachment 

(Kerns & Brumariu, 2016; Thompson, 2016a), the empirical evidence is far more limited in 

the later childhood years than in early childhood (Borelli et al., 2010). As mentioned 

previously in this text, the middle childhood years, from approximately 6 to 12 years, have

generally received limited attention and are (Mah & 

Ford-Jones, 2012; see also Colle & Del Giudice, 2011). 

Importantly, emotion regulation varies and develops throughout the lifespan (Cole, 

2014; Gross, 2013). In middle childhood, such regulation becomes more sophisticated and 

complex, due to, for example, (Shields & 

Cicchetti, 1997). Because many cultures offer schooling between ages five to seven (Eccles, 

1999), the transition to early middle childhood is often characterized by an extended and 

advanced social context, involving peer hierarchies, social roles, and cooperation (see e.g., 

(Colle & Del Giudice, 2011). Indeed, the passage from childcare23 to school is an important 

ecological transition (Bronfenbrenner, 1979). Children are henceforth expected to display 

self-regulation in relation to their classmates, peers, teachers, and surroundings while 

simultaneously becoming less dependent on being externally regulated by others such that 

they need to depend on their own regulatory repertoire. These developmental and social 

changes may be no less profound than changes at earlier or later stages (Eccles, 1999; Mah & 

Ford-Jones, 2012). Accordingly, it is important to know the factors that promote emotion 

regulation during the shift to middle childhood.

Although the emerging research has indicated that attachment security promotes 

emotion regulation in middle childhood (Kerns & Brumariu, 2016), there are several 

limitations to the research at hand (see Parrigon, Kerns, Abtahi, & Koehn, 2015 for a review). 

Among these are a lack of longitudinal designs, sample diversity, and involvement of 

informants of emotion regulation other than child and parent. Additionally, there is paucity 

regarding the possible role of genetic interaction. Nevertheless, some evidence indicates that 

greater attachment security in 8- to 12-year olds is associated with, for example, more 

efficient emotional coping strategies (Contreras, Kerns, Weimer, Gentzler, & Tomich, 2000; 

Kerns, Abraham, Schlegelmilch, & Morgan, 2007), enhanced emotion identification 

23 In the current context, Norway, nearly all preschoolers attend childcare (Bjørnestad & Os, 2018). 
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(Brumariu, Kerns, & Seibert, 2012), increased regulation of threat-induced reactivity (Borelli 

et al., 2010), and more mature selection of emotion regulation strategies when confronted 

with hypothetical situations (Colle & Del Giudice, 2011). By contrast, Kim and Page (2013)

reported no relation between attachment and emotional regulation in this age group. 

Does change in attachment forecast change in emotion regulation?

To extend the literature on this subject, our focus is on the transition to middle childhood with

the inclusion of independent measures of attachment and emotion regulation. Moreover, 

because attachment instability is rarely considered when studying the attachment emotion 

regulation link, we investigated the effect of change in attachment during the preschool years 

on change in emotion regulation during the early school years. We expected that increased 

levels of security would forecast increased levels of emotion regulation and that increased 

levels of insecurity would forecast decreased levels of emotion regulation. Evidently, apart 

from such an effect, higher levels of attachment security at one point in time could be related 

to higher levels of emotion regulation at a later point in time. Although the present inquiry 

primarily focuses on the effect of change, we nevertheless include the effect of higher levels 

in our analyses.

We could not provide analyses of cross-lagged effects (i.e., the possible effects of 

emotion regulation on attachment). Additionally, we included a gene by environment (GXE)

perspective and questioned the somewhat implicit view that attachment affects all childr

emotion regulation equally. Before moving on to the specific GXE model employed in this 

thesis, I introduce the differential susceptibility framework. 
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1.3.2.3 Environmental Plasticity: The Case of the Serotonin Transporter

Differential susceptibility vs. diathesis stress

Jay Belsky further 24 evolutionary thinking and suggested that some 

individuals are more susceptible to environmental influences than others (Belsky, 1997a;

2005; Belsky et al., 2007; Belsky & Pluess, 2009, 2011). Belsky argued that because the 

future is uncertain, natural selection may have crafted parents to have children who vary in 

their susceptibility and to rearing in particular (e.g., Belsky et al., 2007; Belsky & Pluess, 

e likely pass on if some children are unaffected by the

environment and some children can benefit from the environment. According to Belsky and

Pluess, some individuals are

when it comes to making their way in the world, whereas others are 
. Or, thinking dimensionally rather than categorically, some 

individuals are more plastic or malleable and thus shaped by their experiences than 
others who are less shaped by experience and thus more the way they are because they 
were born that way rather than made that way (Belsky & Pluess, 2009, p. 20). 

Diathesis Stress vs. Differential Susceptibility

From Ellis et al., 201125

24

25 With permission from Cambridge University Press. License Number 4227241112714. 
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Twenty years after the first publications (Belsky, 1997a; 1997b), the differential susceptibility 

hypothesis26 has been thoroughly studied (e.g. Slagt, Dubas, Dekovic, & van Aken, 2016; van 

Ijzendoorn, Belsky, & Bakermans-Kranenburg, 2012) and the evidence is substantial, 

including even experimental designs (van Ijzendoorn & Bakermans-Kranenburg, 2015). The 

implication of this research is that the traditional diathesis-stress model may only offer a

limited understanding of developmental plasticity. Whereas the diathesis-stress thinking 

more than others, differential susceptibility thinking contends that such putatively vulnerable 

individuals are also more susceptible to positive experiences than others, which makes them

(Belsky et al., 2007). 

Interestingly, the groundbreaking and highly cited GXE findings by Caspi, Moffitt, and 

colleagues (Caspi et al., 2002; Caspi, Sugden, Moffitt, Taylor, & Craig, 2003) were 

interpreted within the frame of diathesis stress, but in hindsight, these results may in fact 

rather pertain to the differential susceptibility framework (see Belsky & Pluess, 2009; Sroufe, 

2009).  

In any case, developmental risk research has typically not been designed to test for 

differential susceptibility. To demonstrate the benefit of environmental plasticity, one should

employ indicators of the environment that range from highly negative to highly positive (e.g., 

[in]sensitive parenting), and not just the absence of negative conditions (Belsky & Pluess,

2009, 2011, for more details see the figure by Ellis et al., 2011 above). Because attachment 

reflects, at least in part, the legacy of rearing experience (see Fearon & Belsky, 2016), the 

differential susceptibility hypothesis led us to think that (changes in) attachment security 

could predict (changes in) emotion regulation for some children more than for others.  

Among the identified markers of differential susceptibility (i.e., primarily negative 

affectivity [Slagt et al., 2016], physiological reactivity [Boyce & Ellis, 2005], and genetics 

[van IJzendoorn & Bakermans-Kranenburg, 2015]), we chose to base our research on a 

genetic marker that has been linked with emotion regulation specifically (Canli & Lesch, 

2007; Caspi et al., 2011): the serotonin transporter-linked polymorphic region (5-HTTLPR),

which is the most studied polymorphism in psychology, psychiatry, and neuroscience (Caspi

et al., 2011; Halldorsdottir & Binder, 2017).

26 The evolutionary model of Biological Sensitivity to Context by Boyce & Ellis (2005) is closely 
related to the work of Belsky (see Ellis, Boyce, Belsky, Bakermans-Kranenburg, & van Ijzendoorn, 
2011). 
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The moderating role of 5-HTTLPR

The SLC6A4 gene codes for the serotonin transporter 5-HTT (Canli & Lesch, 2007). 

According to Canli and Lesch (2007) and Hariri and Holmes (2006), 5-HTT recycles 

serotonin from the synaptic cleft to the presynaptic neuron and influences the duration and 

intensity of serotonin signaling with post-synaptic receptors within the affective 

corticolimibic circuitry. In this way, 5-

communication (Canli & Lesch, 2007; Hariri & Holmes, 2006). Of interest to the present 

work is that individuals vary in terms of how efficiently SLC6A4 codes for 5-HTT. The 

SLC6A4 contains a common polymorphism, 5-HTTLPR, which is usually reported with two 

allele27 variations, , though more variants have been 

identified (Nakamura, Ueno, Sano, & Tanabe, 2000; Xie et al., 2009). 

Notably, the S allele is associated with a reduced coding of 5-HTT. As a result, S 

carriers have elevated levels of extracellular serotonin, which is thought to lead to heightened 

emotional reactivity. For example, S carriers evince stronger amygdala reactivity (see 

(Munafò, Brown, & Hariri, 2008 for a meta-analysis) and cortisol responses to stressors 

(Gotlib, Joormann, Minor, & Hallmayer, 2008). For example, when exposed to a sad movie, 

children carrying the S allele showed more regional brain activation than children without this 

allele (Fortier et al., 2010). Such altered processing of emotional stimuli may also emerge on

a behavioral level (Halldorsdottir & Binder, 2017). In fact, meta-analytic evidence 

documented heightened emotional reactivity among S homozygotes in particular (Miller, 

Wankerl, Stalder, Kirschbaum, & Alexander, 2013). This finding highlights the potential for 

S homozygotes to develop differently with respect to emotion regulation compared with other 

children. Moreover, additional meta-analytic work has indicated that the S allele moderates 

the effect of a variety of environmental exposures, at least in Caucasian children, in a manner 

consistent with differential-susceptibility thinking (van IJzendoorn et al., 2012). Regarding 

parameterizing heterozygotes (SL) with S or L homozygotes, the literature is equivocal (see 

e.g., van IJzendoorn, et al., 2012). Because of this trend, we conducted preliminary analyses

to address this issue before testing competing models of GXE.

27 The human genome is composed of 46 chromosomes, which are long sequences of DNA. The
DNA sequence is composed of a chain of the nucleotide bases adenine (A), cytosine (C), guanine (G), 
and thymine (T). An allele is a variant form of a gene in a specific genetic locus on a chromosome.
Humans have two alleles at each genetic locus, one from each parent. Each pair of alleles represents 
the genotype of a specific gene. Genotypes can be either homozygous, with two identical alleles at a 
particular locus, or heterozygous, with two differing alleles at a locus (Halldorsdottir & Binder, 2017
p. 214).
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Based on the differential susceptibility framework in general and the moderating

characteristics of the 5-HTTLPR in particular, we hypothesized that attachment security, as an 

environmentally induced regulatory mechanism, is especially important for the development 

of emotion regulation among the more reactive S carriers. In fact, S carriers have been found 

to be most affected by their attachment styles with regard to self-regulation in preschool

(Kochanska, Philibert, et al., 2009) as well as autonomy, aggression (Zimmermann, Mohr, & 

Spangler, 2009), stress, and depression (Starr, Hammen, Brennan, & Najman, 2013) in

adolescence. Whereas the research by Kochanska, Philibert, et al. (2009) proved consistent 

with the diathesis-stress model, the works of Starr et al. (2013) and Zimmermann et al. (2009) 

appear more consistent with differential-susceptibility theorizing.

Notably, two versions of the differential susceptibility framework can be 

disti

version stipulates that some are more susceptible than others. To test for this, we applied the 

model fitting approach advocated by Widaman et al. (2012) and Belsky et al. (2013) (see p. 

52 for details). Now, leaving attachment as a predictor of development, I turn to the issue of 

predictors of attachment itself.

1.4 Attachment Development and Childcare 

Almost all28 children become attached (Weinfield, Sroufe, Egeland, & Carlson, 2008). Some

become more securely attached than others, and attachment security may change over time. 

The question thus arises: what are the predictors of such change? This thesis also focuses on 

the role of childcare in attachment development. However, before approaching this topic, a 

general outline of antecedents of attachment security is provided (for a complete review see 

Fearon & Belsky, 2016).

1.4.1 Antecedents of Attachment Security

Caregiving and the proximal context

                                                
28 For children raised in certain institutions, attachments may be incompletely developed or even 
absent (Zeanah, Berlin, & Boris, 2011).



31

According to Ainsworth, the mere presence of the parent ensures the establishment of the 

quality of this 

(Ainsworth & Marvin, 1995). With the Maternal Sensitivity Scales, Ainsworth (1969)

, which is 

a focus that has remained important ever since and has been repeatedly confirmed (Fearon & 

Belsky, 2016), even with experimental designs (Bakermans-Kranenburg, van, & Juffer, 

2003). However, as shown by the classic meta-analysis by De Wolff and van IJzendoorn 

(1997), the impact is rather modest (combined effect size of r = .24). The idea that parental 

sensitivity cannot be the sole predictor of attachment security is further demonstrated by the 

, , the limited role of parental sensitivity in mediating the link between 

ions (van Ijzendoorn, 1995; Verhage et al., 

2016). 

Nevertheless, the original Maternal Sensitivity Scales were developed for use with 

extended (>12 hours) observations of parent-child interactions (Ainsworth, 1969). As

highlighted by, for example, Biringen, Derscheid, Vliegen, Closson, and Easterbrooks (2014), 

the association between parental sensitivity and attachment increases with increased lengths 

association between sensitivity and attachment security has been demonstrated to be more 

substantial (Posada et al., 1999; see also Posada, Kaloustian, Richmond, & Moreno, 2007). 

For example, Ainsworth recommended various (home) visits in order for the mother to 

become familiar with being observed (see Posada et al., 2007). Moreover, and as discussed by 

sensitivity and attachment security in a far more general sense than regulation of distress per 

se (as in the SSP). As such, the sensitivity security association may involve substantial 

measurement errors, which may be due to insufficient observations or limited 

operationalization of attachment behavior or representations. Because the child-parent 

relationship transcends the attachment system (Sroufe, 2005), naturalistic observations should 

focus on caregiving behaviors that are relevant for security outcomes (see Posada et al., 2007 

for a discussion). 

Beyond the focus on parental sensitivity, parental psychological well-being and 

marital satisfaction are identified as precursors of attachment security (see Fearon & Belsky, 
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29 abilities (Fonagy, Steele, Steele, Moran, & Higgitt, 

1991; Meins, Fernyhough, Fradley, & Tuckey, 2001; Slade, 2005). Indeed, the issue of 

mentalization has generated much research and even several clinical applications (Bateman & 

Fonagy, 2010). There may, of course, also be aspects of the proximal or close environment 

that not yet have been identified (Fearon & Belsky, 2016), but factors such as presence of the 

father (Fraley, Roisman, Booth-LaForce, Owen, & Holland, 2013; Vaughn et al., 2016) and 

parental monitoring (Vaughn et al., 2016) appear to be involved. 

Change , it typically stems from 

profound changes in parental sensitivity and responsiveness that are due to life events (for the

better or worse) (Beijersbergen, Juffer, Bakermans-Kranenburg, & van Ijzendoorn, 2012). In 

a highly-cited paper, Waters, Merrick, Treboux, Crowell, and Albersheim (2000) reported that 

more than 70% of their sample maintained their original attachment classification over a time 

span of 20 years. As mentioned before, such high stability was later challenged (Groh et al., 

2014), but among those study participants who changed into insecure attachment categories,

the majority (78%) had experienced at least one negative life event. These included loss of 

parent, parental divorce, parental psychiatric disorder, serious illness in the near family, or 

abuse by a family member (Waters et al., 2000). Such stressors have also been identified by 

others (e.g., Allen, McElhaney, Kuperminc, & Jodl, 2004; Booth-LaForce et al., 2014). 

In their review of predictors of change and stability in developmental periods across 

the lifespan, McConnell and Moss (2011) concluded that the long-term (in)stability is first 

and foremost predicted by negative life events. Across infancy, the authors highlighted the 

following factors: 

Maternal depression, antisocial behavior, maternal employment, childrearing methods, 
etc. seem to have more of an influence in predicting stability and change in attachment 
across infancy since they directly impact caregiving behavior. Since the attachment 
relationship is in the process of formation during infancy, variables that directly alter 
caregiving behavior have a significant impact on the attachment relationship. 
Additionally, external factors such as negative life events and factors that operate 
within the marital relationship such as relationship satisfaction also influence stability 
and change during this developmental period (McConnell & Moss, 2011, p. 73). 

Further on, the impact of predictors somewhat changes over time. As regards early childhood 
McConnell and Moss emphasized the following:

                                                
29 See Sharp & Fonagy (2008) for a discussion of related concepts (e.g., mind-mindedness, reflective 
functioning), and Koren-Karie, Oppenheim, Dolev, Sher & Etzion-Carasso (2002) for a discussion of 

insightfulness,
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Maternal factors appear to play less of a role in predicting stability and change in 
attachment. While there are still associations between some caregiving behaviors such 
as maternal sensitivity and change in attachment classification, factors such as 
negative life events, marital satisfaction and more than 10 hours of week in child care 
are just as influential in predicting stability and change in attachment during this 
period. This makes sense given that developmentally, the preschool child is more 
capable of interacting with their environment and less restricted to proximity seeking 
behavior (McConnell & Moss, 2011, p. 73). 

Consequently, and not very surprisingly, change in attachment is related to change in the 

-risk

samples (for a meta-analysis see Fraley, 2002). 

Child characteristics

Central in developmental psychology is the view that children contribute to their own 

development (Sameroff & Chandler, 1975) and to the parent-child interaction in particular 

(e.g. Biringen et al., 2014). As such, characteristics of the child could themselves have 

predictive value in the development of attachment security. That said, Sroufe (1985)

emphasized that attachment is a relational construct (which reflects the particular history with 

the attachment figure), not an inherent feature or trait of the child (i.e., temperament). Indeed, 

that is why we have suggested that attachment could be operationalized as the E (in GXE), at 

least to a certain extent (Study II). Moreover, the long-standing argument between 

temperament researchers (e.g., Kagan, 1982) and attachment researchers (e.g., Sroufe, 1985) 

has shown that attachment security and temperament are only weakly associated (d = .14;

Groh, Narayan, et al., 2017; see also Vaughn & Shin, 2011). Nevertheless, the role of 

temperament as a moderator of the proximal environment has proven fruitful (see also 

Section 1.3.2.3). In fact, temperament may explain why the overall effect of parental 

sensitivity on attachment development remains limited across decades of research (Fearon & 

Belsky, 2016), with some children being more susceptible to the environment than others.

Thus, child characteristics are, in that sense, highly relevant.

A groundbreaking study demonstrated a profound role of genetics in adolescence 

attachment (Fearon et al., 2014), which, to a more limited degree, has been indicated by 

others as well (Lee Raby, Cicchetti, Carlson, Egeland, & Andrew Collins, 2013; Fraley et al., 

2013) including adult attachment (Brussoni, Jeng, Livesley & Macbeth, 2000). Although it

has been claimed that the influence of shared environment on attachment decreases with age 

(Barbaro et al., 2017), others have claimed that the role of shared environment in attachment 

beyond childhood is far from conclusive (Verhage et al., 2017). Interestingly, though, a few 
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publications have reported that intrapsychic factors (Allen et al., 2004) and cognitive factors 

(Stievenart et al., 2014) may predict change. Overall, however, the majority of evidence 

points to the heavy role of the environment in child attachment (Fearon & Belsky, 2016). 

1.4.2 Does Childcare Matter?

Few research questions have caused more controversy in developmental psychology than the 

role of nonmaternal care (see e.g., Belsky, 2001; 2009; R. Bowlby 2004; Burchinal, 

Magnuson, Powell, & Hong, 2015; Friedman & Boyle, 2008; Friedman, Melhuish, & Hill, 

2010). This long-standing issue (e.g., Belsky & Steinberg, 1978) was especially heated during 

the mid-1980s. Whereas some researchers contended that as long as quality of care was high, 

children would benefit from childcare (Phillips, McCartney, Scarr, & Howes, 1987), others 

raised concerns about lots of time spent in childcare beginning early in life (Belsky, 1986, 

1988; Gamble & Zigler, 1986).

Among those who worried about attachment development, some emphasized the mere 

absence of the mother as a risk factor, while others emphasized that maternal employment 

affected attachment via the altered quality of parent-child interactions (see Jaeger & 

Weinraub, 1990 for theoretical models, see also Belsky, 1986). Regardless of these models, 

research from the 1960s and into the late 1980s yielded mixed evidence of non-maternal 

effects, which, at any rate, was inconclusive due to considerable methodological limitations 

(see Howes & Spieker, 2016). Ultimately, the NICHD launched the SECCYD (NICHD Early 

Child Care Research Network [ECCRN], 2005): the most comprehensive investigation of 

childcare effects that has ever been undertaken.

NICHD findings

With a large sample (n >

revealed that children who spent on average more than just 10 hours per week in non-familial 

childcare were more likely to develop insecure attachment to the mother (as seen in the SSP) 

at 15 months, but only if they also experienced low-sensitivity caregiving (NICHD ECCRN, 

1997). Notably, the same dual-risk effect emerged with low-sensitivity caregiving and quality

of care. However, when these dual risk effects were re-examined at age 36 months (using an 

age-appropriate modification of the SSP [Cassidy et al., 1992]), only the interaction with 

quantity of care proved significant (NICHD ECCRN, 2001), which is a finding that was 

bolstered by the Haifa Study of Early Child Care and Infant-Mother Attachment (Sagi, Koren-

Karie, Gini, Ziv, & Joels, 2002).
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Quality of care may be an important predictor of childcare outcomes depending upon the 

childcare context studied (Aviezer & Sagi-Schwartz, 2008; Love et al., 2003), and therefore, 

both quality and quantity of childcare should be considered. Unfortunately, though, one of the

limitations of the TESS, and hence this thesis, is the lack of a measure of childcare quality. 

However, the NICHD Study did not report any evidence of quality-X-quantity interactions or 

of quality effects accounting for quantity effects when investigating attachment security at 15 

months (NICHD ECCRN, 1997) or 36 months (NICHD ECCRN, 2001), nor other 

developmental outcomes in toddlerhood (NICHD ECCRN, 1998), middle childhood (Belsky 

et al., 2007), or adolescence (Vandell et al., 2010). We therefore consider our inquiry to be 

relevant in spite of this limitation.

1.4.2.1 Dual Risk of Low Parental Sensitivity and High Quantity of Care

Notably, none of the studies mentioned above identified main effects of quantity of care on 

attachment, a conclusion that was supported by a meta-analysis published in the same time 

period as the first NICHD findings (Erel, Oberman, & Yirmiya, 2000). Thus, the results 

indicated that childcare effects on attachment were to be understood in terms of dual risk, that 

is, adverse effects of childcare on attachment security occur in the context of lots of time in 

care and limited maternal sensitivity. That said, recent work has shown that main effects 

cannot be ruled out when the quantity is extreme (> 60/h week) (Hazen et al., 2015) or when 

attachment behavior is studied on a more detailed level (i.e., attachment subcategories) 

(Umemura & Jacobvitz, 2014, see also Aviezer & Sagi-Schwartz, 2008). Nevertheless, the 

, see also 2001) original risk-factor 

conclusion that when multiple developmental risks occur (i.e., cumulative risk [Evans, Li, & 

Whipple, 2013]), they are most likely to be realized in terms of compromising child well-

being. 

For several reasons, we aim to extend the existing work on dual risk. First, the 

reported childcare effects on attachment were identified in children between 0-3 years, a time 

during which attachment-related cognitive resources are restricted (see Ainsworth et al., 

1978/2015, p. 198-200 for a discussion) and long hours in childcare are stressful (Drugli et 

al., 2017; Undheim & Drugli, 2012). As s intellectual abilities increase, separation 

from the caregiver becomes less distressing (Ainsworth et al., 1978/2015), which may 

possibly limit childcare effects to infancy and toddlerhood. On the other hand, long hours in 

childcare increase th
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systems, such as being more tired, feeling sad when excluded by peers, or being physically 

hurt during play. Physiological stress in the context of childcare seems actually to be more 

prominent among preschoolers than among infants, and possibly due to more advanced peer 

interactions (see Vermeer & Groeneveld, 2017 for a review). 

Furthmermore, the use of childcare continues to grow in economically advanced 

countries (UNICEF, 2008; Elborgh-Woytek, 2013). In Norway, children typically start center 

care around their first birthday, and they remain there for long hours throughout their 

toddlerhood and preschool years. Notably, the self-reports of wellbeing in childcare of

Norwegian children between 4 and 6 years olds is rather moderate, and their parents believe 

their children thrive more than they do (Bratterud, Sandseter & Seland, 2012). Moreover, a

substantial number of Danish children in the same age group reported that their parents are 

busy and have little time for them (Børnerådet, 2017). These Scandinavian studies indicate 

that long hours in childcare may challenge the attachment system even in the context of a

quality center care and even among the oldest children. In fact, Bowlby claimed that non-

maternal care could affect attachment bonds even for some 5-year olds (Bowlby, 1969/1982;

see also R. Bowlby, 2004).

Consequently, no matter what the evidence appears to be regarding childcare and 

attachment in the very first years of life, one may wonder whether effects prove evident 

beyond infancy and toddlerhood. This concern is especially important when considering that

attachment security, as measured in preschoolers, promotes the development of verbal 

intelligence (Stievenart et al., 2011), for example, whilst buffering against, for example, 

externalizing behavior (Roskam, Meunier, & Stievenart, 2011). Because of the instability of 

attachment, the early childcare attachment-findings may in fact not be generalizable to the 

preschool and early school years. 

In addition, we do not know whether dual risk can be generalized across methods and 

contexts. Virtually all prior work that has investigated links between childcare experience and 

attachment has focused on attachment behavior. In order to ensure the robustness of childcare 

and attachment findings, research needs to vary across methods as well (Friedman & Boyle, 

2008), thus we aim to extend the issue of dual risk to the level of attachment representations 

and in a different context than the US. 

The context of a welfare state

Due to substantial variation between sociopolitical contexts, cross-national studies of 

possible childcare effects on attachment development have been advocated (Aviezer & Sagi-
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Schwartz, 2008; Love et al., 2003). Even though childcare policies and practices differ in 

terms of options for family leave, childcare accessibility, affordability (Europea, 2013; 

Lancker & Ghysels, 2012, 2016), and quality of childcare (Burchinal et al., 2015; Vermeer, 

van IJzendoorn, Cárcamo, & Harrison, 2016), the majority of childcare attachment research 

has been conducted in the United States (see Howes & Spieker, 2016 for a review).  

American parents typically receive limited welfare support involving only 12 weeks of 

unpaid parental leave, which leads to very early use of childcare (Ruhm, 2011). Moreover, in 

spite of the actions taken to promote high-quality care for U.S. families at risk, such as the 

CCDBG law of 2014,30 there are no federal childcare standards or universal availability of

childcare arrangements (Love et al., 2003; Phillips & Lowenstein, 2011). An estimated 11 

million U.S. children under the age of five spend an average of 36 hours per week in 

childcare, and only 10% of such childcare is said to meet the standards that likely lead to 

positive child outcomes (Childcare Aware of America, 2014, see also (Ruhm, 2011). These 

features of the U.S. context, which differ from many other industrialized countries (Phillips & 

Lowenstein, 2011; Ruhm, 2011), may possibly yield different childcare outcomes than, for 

example, research conducted in a Scandinavian welfare state.  

The state of Norway31 offers substantial welfare arrangements including, for example,

100% paid parental leave for 49 weeks, paid leave when the child is sick, and paid daily 

breaks for breastfeeding infants (The Norwegian Labour and Welfare Administration, 2017). 

Moreover, Norwegian childcare is considered to be of high quality (Zachrisson, Dearing, 

Lekhal, & Toppelberg, 2013), at least at a structural level (Skalickà, Belsky, Stenseng, & 

Wichstrom, 2015). Childcare centers are also highly accessible (Zachrisson, Dearing, et al., 

2013; Zachrisson, Janson, et al., 2013), and family and child factors predict the utilization of 

childcare only to a very limited extent (Zachrisson, Janson, et al., 2013). From 1 year of age, 

children have legal right to childcare, and 91% of children aged 1-5 attended childcare during

the latest years (Statistics Norway, 2016a). For example, as many as 96.7 percent of 3-5-year-

olds, and 80.1 percent of 1-2-year-olds attended childcare in 2014. The majority (94%) of

these children have agreed full-time childcare, which corresponds to 41 hours or more per

week. However, only one out of five children are actually spending full-time childcare 

(Statistics Norway, 2016b). What has never been investigated is whether such early, 

extensive, and continuous care (Belsky & Eggebeen, 1991) affects the development of secure 

30 U.S. Department of Health & Human Services. 
31 More details about Norway as a state are provided by Zachrisson, Janson, and Nærde (2013). 
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attachment representations. For this reason, in Study III, we extend work on the determinants 

of attachment instability by focusing on change in attachment representations across the 

transition to school and upon the effects of childcare and parental sensitivity. 



39

1.5 Aims of the Thesis

On the whole, attachment, as measured at the level of mental representations across the 

preschool years and into early middle childhood, has been scarcely studied. This thesis aspires

to further extend the vast body of attachment research via the screen-stratified sample of the 

Trondheim Early Secure Study (TESS). The thesis relies on multi-method, multi-informant 

TESS data from wave I (T1), II (T2), and III (T3), at which time children were 4, 6, and 8 

years of age, respectively.

The aim of Study I is to investigate whether higher attachment security at four years

of age could promote temperamental effortful control from 4 to 6 years of age and

whether such an effect would prove strongest for boys.

The purpose of Study II is fourfold: first, we investigate the stability and change of

attachment security from ages 4 to 6; secondly, we test whether such change could

forecast change in emotion regulation from ages 6 to 8; thirdly, we analyze whether

this mechanism would prove different according to 5-HTTLPR polymorphism; and

fourthly, we determine whether the results conform to the differential-susceptibility or

the diathesis-stress model.

In Study III, we address the issue of precursors of change in attachment

representations by asking whether the dual risk of time spent in childcare from 0-4

years of age combined with low-sensitivity parenting would negatively affect

attachment development from ages 4 to 6.
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2 METHODS

2.1 General overview: the Trondheim Early Secure Study
The participants in Studies I, II, and III were all drawn from the primary sample of the 

ongoing Trondheim Early Secure Study (TESS), which was launched in 2007 as a 

comprehensive developmental and epidemiological study of children. The TESS is based on 

data from a stratified sample of two cohorts of 4-year olds, who were born in 2003 and 2004 

in the in the city of Trondheim, Norway (192,847 inhabitants [Statistics Norway, 2017a]) and 

who have been followed up biennially since 2007. The work presented herein applies data 

from T1, T2, and T3, and the corresponding ages of the children were 4, 6, and 8 years old. 

2.1.1 Recruitment 

All Norwegian 4-year olds are routinely32 invited for a thorough health checkup run by a 

doctor and a health nurse, which is arranged by the public well-child clinics. For this reason,

to reach out to every family in the respective cohorts of interest, recruitment was arranged via 

the well-child clinics in the city of Trondheim (N = 14). All families received a brochure of 

the planned study and the Strengths and Difficulties Questionnaire (SDQ; 4-16 version 

[Goodman, 1997] [see 2.1.2]), which parents were encouraged to completed before their 

scheduled appointment. It should be noted that the brochure contained information that only 

one quarter of the 4-year olds would be included in the TESS sample. When meeting at the 

well-child clinic, the health nurses gave further information about the TESS and obtained 

written consent from those who volunteered to participate. 

As depicted in figure I, attendance at the health check-up was very high (97.2%; n =

3,358). However, children whose parents had insufficient proficiency in Norwegian were not 

invited to the study (n = 176), and the health workers missed to ask some families to 

participate (n = 166). Therefore, of the invited families (n = 3,456), 3,016 (87.3%) were 

finally asked to participate, and 2,477 consented (82.1%).

Based on a stratification procedure described in the following section, 1,250 of the 

2,477 children were drawn to participate, and 997 finally met at T1. Overall, due to the 

32 These checkups are not mandatory by law, but over time, a practice has developed in which most 
parents adhere to these health controls as if they were obligatory.
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characteristics of this recruitment procedure, the TESS sample is considered to be a 

community sample (Wichstrøm et al., 2012).

2.1.2 Screening and Stratification 

Beyond this thesis, the general aims of the TESS included a focus on the prevalence of 

psychiatric disorders in preschoolers. To increase sample variability and thus statistical 

power, children were 1) screened for emotional problems, conduct problems, hyperactivity or

inattention, peer-relationship problems, and psychosocial problems with the SDQ; 2) stratified 

into the study on the basis of their SDQ scores; and 3) oversampled, in the case when their 

SDQ problem scores were high.

The SDQ (a = 0.74) is a 31-item measurement of mental health problems in children 

from 4 to 18 years of age and meets the screening criteria for this age group very well (Sveen, 

Berg-Nielsen, Lydersen, & Wichstrom, 2013). Due to the findings that SDQ scores are 

substantially lower among children from Scandinavian samples compared to, for example, the

United Kingdom or United States (see Sveen et al., 2013), the regular cut-offs were lowered 

to reflect the context of the current sample. As shown in figure II (appendix), the SDQ scores 

were divided into four strata: 0-4 (44.2% of the population), 5-8 (29.5% of the population), 9-

11 (18.5% of the population), and 12-40 (7.8% of the population). In the next step, children 

with higher scores on the SDQ were oversampled: Using a random number generator, 38.1%, 

49.1%, 71.4%, and 89.2% of children in Strata 1, 2, 3, and 4, respectively, were drawn to 

participate in TESS. This stratification procedure was taking into account when analyzing the 

data. 

With respect to attrition during the recruiting phase, meaning the 253 children who did

not participate at T1, the dropout rate was not related to the four SDQ strata (x2 = 5.70,

degrees of freedom [df] = 3, NS) or genders (x2 = 0.23, df = 1, NS). Attrition beyond 

recruitment is outlined in Section 2.1.4.

2.1.3 The Participants 

The final sample of 997 children (Mage = 4.5, standard deviation [SD] = .25) attended 

assessment at the university, and they were accompanied by one caregiver, the vast majority 

of whom were mothers (Fathers, T1: 15.3% [n = 130]; T2: 18.2% [n = 136]). Practically all 

caregivers (99.5%) were the child's biological parent (Mage = 35.1, SD = 5.0). For a summary 

of sample characteristic at T1, see Study I, Table 1. 
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The children were followed up two (T2) and four (T3) years later: 795 children participated at 

T2, when children had begun the first grade (Mage = 6.7 years, SD = .17), and 699 children 

participated at T3 when they were in the third grade (Mage = 8.8 years, SD = .24). Almost as 

many girls (49.5%, 51.3%) as boys (50.5%, 48.7%) participated at T2 and T3, respectively. 

With consent from the parents, a

imately three 

children from each class participating in TESS, but some classes, and even schools, had only 

one participating child). Children in Norway start at school the year they become 6 years old,

and the teachers who responded had known the child for an average of 6 months at T2 and 2.5 

years at T3. The response rate was 99.1% at T2 and 86.1% at T3. Most teachers were female 

(84.6%, n = 666, at T2 and 77.7%, n = 470, at T3).

2.1.4 Attrition 

As all three studies in this thesis involve longitudinal data, tests of systematic missing data

were required. Attrition analyses were conducted for each study based on the variables 

included in the given study, as well as key demographic characteristics including gender and 

SES. No systematic missing data was detected in Studies I and III, but male gender and poor 

language comprehension bordered on significance (p = .055 and p = .064, respectively) in 

Study III. 

In Study II, odds 

ratio [OR] = .99, 95%; confidence interval [CI] = .99-.99) and from T2 to T3 (OR =.99, 95% CI 

= .98-.99). Emotion regulation at T1 predicted attrition from T2 to T3 (OR = .51, 95% CI =

.34-.76). However, when analyzing the total explained variance in attrition from T2 to T3, 

emotion regulation was no longer significant (OR = .68, 95% CI=.44-.1.06) and the combined 

effect of predictors of attrition was modest (Cox & Snell R2 = .018, Nagelkerke R2 = .039). The 

effect of predictors from T1 to T2 was also modest (Cox & Snell R2 = .005, Nagelkerke R2 =

.009). 

Notably, the sample size varied across variables and studies and also due to the

software applied (SPSS for Study I vs. Mplus for Studies II-III), which manage missing data

differently: whereas a complete case analysis was applied in SPSS, the Mplus handles 

missingness according to a full information maximum likelihood procedure that uses all 

available data, provided cases have values for the outcome. The sample size was 903 in Study 

I, 678 in Study II, and 921 in Study III. With respect to Study II, we only included the 
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children who were successfully genotyped (n = 678); however, the children genotyped did not

diverge from those not genotyped on study variables except for verbal comprehension (OR =

.99, CI = .98-.99).

2.1.5 Ethics

In Norway, research that relates to the Health Research Act33 of 2009 must be approved by 

the Regional Committee for Medical and Health Research Ethics (REK) in the given region. 

The REKs are founded on the Norwegian law, research ethics, and international conventions 

such as the Declaration of Helsinki34. Before 2009, the law also required a separate approval 

from the Norwegian Data Protection Authority (NDPA), but from 2009 onwards, the REK

became responsible for the judgment of data protection as well. As such, the launching of 

TESS in 2007 (T1) was approved by REK in Mid-Norway and the NDPA, and changes in 

focus and measures at T2 and T3 were approved by REK in Mid-Norway. See appendix for 

the consent forms that were signed by the parents.

Notably, Norwegian parents decide whether their child(ren) below the age of 16 

should participate in research or not. However, according to the Children Act35 (§ 33), the

y be taken into account as the child becomes older. 

children 

so as to not force the child to 

participate in the various tests and observations. Research ethics were discussed at the 

assured 

they comply with the Child Welfare Act36.

In accordance with REK, the families received no compensation for participation as 

such. However, at each study wave, the parent received a gift card of the value of NOK 300, 

the child received small gifts (e.g., jump rope, pencil sharpener), and one of the families won

,000. If the family had moved from Trondheim (T2 

and T3), travel expenses were refunded. 

                                                
33 https://lovdata.no/dokument/NL/lov/2008-06-20-44
34 https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-
research-involving-human-subjects/ 
35 https://lovdata.no/dokument/NL/lov/1981-04-08-7#KAPITTEL_6
36 https://www.regjeringen.no/en/dokumenter/the-child-welfare-act/id448398/
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2.2 Measures
Please note that a summary of all measures is provided in Table B (see appendix). Due to the 

issue of copyrights, questionnaires, manuals, or other original material could not be included 

in the appendix. Thus, only the consent forms are attached.

2.2.1 Observational Measures 

As detailed below, measures of attachment and parental sensitivity were observational. The 

research workers who arranged the observations had substantial experience with children 

(e.g., as public nurses or childcare teachers), and at

discipline. Similarly, those who coded the observations had at

a relevant discipline, and they were all certified for research-related coding. Blind coding was 

ensured (e.g., coders could not code both attachment and parent-child interaction of the same 

child, and research workers who also were coders would not code their own videos). 

Research workers and coders attended meetings and boost sessions to ensure that 

protocols and manuals were followed properly. An experienced psychology professor with a

specialization in clinical psychology led this work together with a specialized clinical 

psychologist.

Attachment representations (ages 4 and 6)

T Manchester 

Child Attachment Story Task (MCAST), which is suitable for children ages 4-837 (Green et 

al., 2000). As regards story-completion techniques in general, some longitudinal studies have 

demonstrated that attachment measured with these methods can be predicted by early 

attachment in infancy as measured with the SSP (see Yuval-Adler & Oppenheim, 2014, for a 

review). 

As regards the MCAST, and as summarized by Jin, Chung, and Hazen (2018) and 

Wan, Danquah, and Mahama (2017), among others, the psychometric properties of the 

MCAST have proven satisfactory across several contexts (e.g., Australia [Pasalich, Dadds, 

                                                
37 In TESS (T1), mean age of the children was 53.0 months (range 46.3-63.0, SD = 2.1) (Wichstrøm et 
al., 2012). We consulted Jonathan Green who recommended MCAST for our sample but emphasized

akfast vignette.
excluded (some were also excluded because of other reasons, including reluctance or tiredness). As 
outlined in the MCAST guide: Children should be encouraged to play until it is clear if they really do 
not have the motivation/capacity to engage in the play task. If they clear do not the interview cannot
proceed (Green, Stanley, Goldwyn & Smith, 2008, p. 5).
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Hawes, & Brennan, 2012]; Ghana, [Wan et al., 2017]; Italy [Barone et al., 2009]; Korea [Jin

et al., 2018]; Norway [Hygen, Guzey, Belsky, Berg-Nielsen, & Wichstrøm, 2014], and the 

UK [Green et al., 2000]) as well as sample characteristics (e.g., community sample [Hygen et 

al., 2014]; sample involving ethnic minorities [Futh et al., 2008], and clinical sample 

[Pasalich et al., 2012]). The MCAST has displayed internal consistency and short-term 

stability, and it has correlated in anticipated ways with other key attachment measurements 

(Barone et al., 2009; Green et al., 2000). For example, insecure attachment has been cross-

sectionally associated with higher levels of callous-unemotional traits (Pasalich et al., 2012),

and secure attachment has been associated with higher levels of emotional competence (Colle 

& Del Giudice, 2011). Additionally, attachment disorganization has longitudinally predicted 

higher aggression and decreased self-oriented social skills (Hygen et al., 2014). 

As described by Wan et al. (2017), the MCAST is set up as a doll play completion task that 

aims to capture attachment representations through the story stems and narratives. The 

picture38 above shows the doll house used in the TESS. Initially, the child is shown a non-

attachment-related vignette that is used to determine the testability of the child (i.e., a 

breakfast vignette). If the child is capable of this kind of play and storytelling, the vignette is 

followed by four attachment-related stories that the child is supposed to complete. The 

administrator establishes a story that includes a child doll and a mommy or daddy doll 

(depending on the gender of the parent that accompanied the child to the clinic)

ethnicity is also considered. Importantly, 

                                                
38 The persons depicted here are not study participants. Photo: private.
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with the doll figures is emphasized but made implicit [name of child] doll 

The MCAST stories begin with everyday neutral events followed by a sudden and 

distressing event: the child 1) is alone when waking up from a nightmare in the middle of the 

night, 2) hurts a knee while biking (close to their home), with pain and bleeding, 3) 

experiences acute abdominal pain when watching TV alone in the living room (with parent 

present in the kitchen nearby), and 4) loses sight of the parent while at a large shopping mall. 

accordingly,

attachment-related behaviors and thoughts, which resemble those used in the SSP and the

fter presenting the story, the administrator asks, 

completion of the narrative. The child is then 

asked about the feelings experienced by the child doll and the parent doll.

The entire MCAST procedure was videotaped, and reliable coders were blind to any 

information regarding the child and family and coded each attachment vignette according to 

the MCAST coding manual (Green, Stanley, Goldwyn & Smith, 2008). Different teams coded 

T1 and T2, and all coders were certified in collaboration with the MCAST founders at the 

University of Manchester, UK. A random 10% of the MCAST videos were re-coded by 

blinded coders. As regards coder ICC reliability (see e.g.,

Janson & Olsson, 2004) across multiple pairs of coders was .81 at T1 and .86 at T2. The 

respective ICC of attachment disorganization was .73 and .75. The categorical measure of 

secure attachment (B), which was applied in a set of secondary analyses (Study I), had an 

inter-rater reliability of k = .77.

Importantly, to increase statistical power, and to take into account variation across the 

MCAST vignettes, we chose a continuous approach for analyzing attachment security. 

the TESS study (see (Hygen, Guzey, Belsky, Berg-

Nielsen, & Wichstrom, 2014) has developed a transparent and analytic procedure, which 

considers thin and across vignettes: the primary 

categorization (A, B, C, and D) of each vignette is coded as 1 (present) or 0 (absent), and if

present, secondary classifications are given a score of 0.5. The total attachment scores are 

computed by averaging the primary and secondary scores across the four-story completion 

vignettes. Consequently, a child who attained a primary classification of B on three of the 

total of four vignettes in the MCAST and a secondary classification of B on one vignette 

would be given a B score of .875 ([1 + 1 + 1 + 0.5] divided by four vignettes to attain a mean 

score). Accordingly, the highest B-mean score attainable was 1.0. Conversely, a score of 0 
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would result if the child exhibited insecure or disorganized attachment at all four vignettes. 

Also, in terms of change in attachment (Studies II-III), a child could change from, for 

example, fully insecure (B = -1) to fully secure (B=1) attachment, or display no change at all 

(B = 0). 

Parental sensitivity (T1)

Parental sensitivity was measured with the Emotional Availability Scales (EAS 4th Ed.

Biringen, 2008) at T1. The EAS was developed to judge the quality of parent-child 

interactions. It is based on four parental scales: sensitivity, structuring, non-intrusiveness, and 

non-hostility, and two child scales: responsiveness and involvement. All six dimensions have 

a dyadic focus, meaning

behavior in the interaction and vice versa (Biringen, 2000) p. 105). The psychometrics of the

EAS are considered to be acceptable (Biringen et al., 2014). 

Similar to the majority of EAS studies (see Biringen et al., 2014), this thesis only 

applied the sensitivity scale (a = 0.82), which, overall, emphasizes an emotional connection 

between the parent and the child (Biringen, 2008). In addition to genuine, spontaneous, and 

involves the more classic aspects of sensitivity (see Ainsworth et al., 1978/2015) such as 

more details of the EAS, see Biringen et al., 2014; Saunders, Kraus, Barone, & Biringen, 

2015). 

The scoring of the EAS was based on 30-minute videotaped sessions of parent-child 

interactions at the university lab. The parent and child were left alone in a suitable and 

comfortable room with toys. The rooms had one-way mirrors such that the administrator 

could ensure that the dyads followed an instruction (simply by knocking on the window 

whenever the procedure should move on). The instruction was set out to ensure that all dyads 

were challenged in similar ways: The dyads were successively told that 1) they should engage 

in free play, 2) the child should guide the play, 3) the parent should lead the play, and 4) the 

parent should tell the child to clean up the toys independently.

Certified and blinded professionals coded the interactions according to the EAS

manual. The sensitivity scale is from 7-29 (low to high), hence the reversed scale implies 

insensitivity (Biringen, 2008). A random 10% of the video clips were re-coded by blinded 

raters (ICC = 0.71). All coders were certified in collaboration with the founder of the EAS, 

Zeynep Biringen, at Colorado State University.
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2.2.2 Questionnaires 

For the sake of clarity, the SDQ (see 2.2.1) was applied prior to T1 (in the recruiting phase). 

The SDQ was otherwise not used in this work.  

Temperamental effortful control (ages 4 and 6) 

The widely used Children s Behavior Questionnaire (CBQ) (Rothbart et al., 2001) was 

applied to measure effortful control at T1 and T2. The CBQ is based on the reactive and self-

regulative model of temperament (Rothbart & Derryberry, 1981), which involves the broad

factors of negative affectivity, surgency, and effortful control. The present study applied the 

Norwegian versions of the CBQ for children ages 3-7, which were completed by the parents. 

The standard version (195 items) of the CBQ was applied at T1, and the short version 

(94 items) was applied at T2. In accordance with the developers of the CBQ (Putnam & 

Rothbart, 2006; Rothbart et al., 2001), effortful control was based on the scales of attentional 

control (14/6 items), inhibitory control (13/6 items), low-intensity pleasure (13/8 items), and 

perceptual sensitivity (12/6 items). Both the standard and short version of effortful control 

yielded suitable reliability (a = 0.84 [T1], 0.75 [T2]).

Emotion regulation (ages 6 and 8) 

was measured with the Emotion Regulation Checklist (ERC) 

(Shields & Cicchetti, 1997) completed by teachers at T2 and T3. The ERC was translated to 

Norwegian and translated back to English, and this version was accepted by the founders of 

the ERC.  

The ERC is based on Q-

. It is applicable for parents, 

teachers, and other adults who interact with children in the ages from 6 to 12. The ERC is

widely used, and its reliability is supported (Curtis & Cicchetti, 2007; see also Molina et al., 

2014; Campbell et al., 2016).

The ERC consists of 24 items on which the informants are asked to judge how 

characteristic each item is of a particular child on a Likert scale ranging from 1 (almost 

always) to 4 (never) (Shields & Cicchetti, 1997). The items are organized into two subscales 

where one is negatively weighted and the other is positively weighted: a) Lability/Negativity 

and b) Emotion Regulation. This research only involved the latter scale: Emotion Regulation 

( = .78 [T2, T3]) which comprises eight items that describe situationally appropriate 

affective displays, empathy, and emotional self-
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sad, angry or mad, fearful or afraid, ,

emotions in response to hosti

of the Lability/Negativity scale was chosen in order avoid an outcome that too closely 

,

factor itself (Belsky et al., 2007; Ellis et al., 2011) and therefore would interfere with the 

focus of differential susceptibility (Study II). 

2.2.3 Tests/Other

Language comprehension (age 4)

was measured at T1 using the Norwegian version of 

the Peabody Picture Vocabulary Test (PPVT-III; Dunn & Dunn, 1997) (a = .98). The PPVT is a 

classic test of receptive vocabulary that can be used across ages (from 2.5 to 90+ years) and 

displays very strong psychometrics (e.g., Castellino, Tooze, Flowers, & Parsons, 2011). The 

child is shown four pictures and must select the one that matches the word orally presented by 

the examiner. The procedure takes approximately 10-15 minutes. Before the PPVT was applied

in the TESS, a pilot study of 17 4-year olds was conducted with the Norwegian translation, and 

a few adjustments were made to ensure increased complexity during the test. 

5-HTTLPR Genotyping and Distribution

At T2, spit samples were collected from those children (n = 716) whose parents had approved 

the genetic part of the TESS (see appendix). The spit samples 

were carried out using 2 ml of saliva applying the Oragene DNA/saliva kit (DNA Genotek, 

Ottawa, Ontario) and stored according to specific instructions to await the genotyping 

procedure. 

As reported by the external laboratory that performed the genotyping (and as reported 

in Stenseng et al., 2017)

protocol. Polymerase chain reaction (PCR) of the serotonin-transporter-linked polymorphic 

region (5-HTTLPR) was conducted with the Ampli Taq ® 360 DNA polymerase kit (Applied 

Biosystems, Massachusetts, USA). The amplification reactions were performed in a total

volume of 25 l containing 10-100 ng genomic DNA, 1.25 units of AmpliTaq 360 DNA 

Polymerase, 0.75 mM MgCl2, 16% (v/v) 360 GC Enhancer, 0.5 mM dNTP, and 0.3 M of 

each primer. The 5-HTTLPR marker was genotyped by size separation of the PCR product on 

the ABI 3730 DNA Analyzer (Applied Biosystems) and sized utilizing the GeneScan 600 LIZ 
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Size Standard (Applied Biosystems) and the ABI PRISM Gene Mapper ® software, version 

4.0 (Applied Biosystems). The 5-HTTLPR genotype frequencies were consistent with the 

Hardy-Weinberg equilibrium39 ( ² = 2.77, p = .10).

In total, 678 spit samples were successfully genotyped for 5-HTTLPR: 18.4% (n =

125) of the children were identified as the SS genotype, 51.5% (n = 349) were identified as

the SL genotype, and 30.1% (n = 204) were identified as the LL genotype. 

Demographics

Parental socioeconomic status (T1)

Socioeconomic status (SES) was measured as the highest parental occupation in the family 

household (at T1), as coded according to the International Classifications of Occupations 

(International Labour Office, 1990). Professionals and leaders were grouped together as 

s, whereas farmers, fishermen, skilled, and unskilled workers were 

s.

Quantity of childcare (Prior to T1)

At T1, the parents filled in a questionnaire regarding the average number of hours per day and 

days per week their children were in childcare when they were at the ages of 6-12 months, 1-2

years, 2-3 years, 3-4 years, and 4-5 years. Prior work measuring quantity of childcare 

prospectively and retrospectively at the age of 5 years indicates that such retrospective reports 

are reasonably accurate (Vandell & Corasaniti, 1990). Quantity of care was computed as 

accumulated hours in childcare from 6 months to T1 (25th, 50th, and 75th percentiles = 3,948,

5,640, and 6,815 hours, respectively).

Gender

Child gender is specified in the tables (Study I, III).

2.3 Statistical Analyses
In line with the longitudinal design of this work, all analyses were based on regression 

models. Unfortunately, none of these studies involved paths that included more than two time 

39 According to the Hardy-Weinberg principle a genetic variation in a population will remain constant 
from one generation to the next in the absence of other evolutionary influence (e.g. Oxlade, 2007). 
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points (attachment and effortful control was not measured at T3 and emotion regulation was 

not measured at T1), which excluded the possibility of ordinary growth modeling.

Notably, due to the stratification procedure (prior to T1), those children who were 

oversampled at the outset had equally less impact when estimating the coefficients and vice 

versa. Thus, the regression coefficients reported in our work are estimations for the sample 

population, not the stratified sample itself.

2.3.1  Study I 

In this study, we employed the Complex Samples General Linear Model (CSGLM) procedure 

in the SPSS software (version 19.00). First, all factors (i.e. effortful control T1, T2 , secure 

attachment, verbal comprehension, SES and gender ) were standardized to z-scores. 

development of effortful control, the factors were entered into the CSGLM in the following 

order: 1) the main effect of each factor unadjusted for all of the other factors; 2) the main 

effect of each factor adjusted for effortful control at T1 and gender; 3) all of the factors 

adjusted for all of the other factors; and 4) the interaction between secure attachment and 

g 40

1967).

To estimate the population coefficients, inverse probability weighting including the

Horvitz Thompson estimator (Horvitz & Thompson, 1952) was applied. This is the standard

procedure to obtain unbiased estimates for the population from which the weighted samples 

are drawn. Consequently, all parameters were weighted with the inverse of the drawing 

probability for each participant i.e., children who scored low 

2.3.2  Study II 

Descriptive and regression analyses

In this study, we run all analyses in Mplus version 7.31 (Muthén & Muthén, 1998-2012). The 

effect of the development of attachment security on the development of emotion regulation 

was investigated via regression analyses within a structural equation framework. The level

40 ar Bonferroni 
correction.  
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(i.e., intercept, set at age 6) and change in emotion regulation from 6 to 8 years of age were 

regressed on the intercept (set at age 4), and change in attachment security from age 4 to 6. 

Additionally, change in attachment and change in emotion regulation were regressed on their 

respective intercepts, and verbal comprehension was adjusted for. Missing data were handled 

through a Full Information Maximum Likelihood procedure (see e.g., Enders, 2001). Due to 

the aforementioned lack of a third measurement point for attachment and emotion regulation, 

we sat the error terms to zero, which practically implies difference scores. Furthermore, by 

adjusting for intercepts in all analyses, regression to the mean was taken into account. 

Again, due to stratification, all analyses were performed with weights proportional to

the number of children in a specific stratum divided by the number of participants in that 

stratum; this strategy yielded corrected population estimates. A robust maximum likelihood 

estimator was applied, which also provided robust standard errors; notably, this approach is 

robust to moderate deviations from normality. 

Testing for differential susceptibility

Because of our expectation that attachment development would have a stronger impact for 

the short-allele carriers and due to our focus on changes in attachment forecasting changes in 

emotion regulation, we used a modified version of Widaman and colleagu (Belsky, Pluess, 

& Widaman, 2013; Widaman et al., 2012) competitive model-fitting approach for testing 

differential-susceptibility vs. diathesis stress:

First, the Widaman approach concerns whether the crossover point of the regression 

slopes among more and less susceptible individuals deviates significantly from the minimum 

and maximum observed values of the exposure. Thus, one does not test whether an interaction 

exists at the very outset. To ensure that we indeed had a GXE interaction (5-HTTLPR-X-

attachment), we examined whether the effect of intercept and change in attachment on 

intercept and change in emotion regulation differed across the three allelic groups (SS, SL, 

and LL). This examination was conducted via a multi-group analysis, in which the model fit 

when fixing the regression coefficient as equal in two allelic groups was compared with a 

model with a freely estimated coefficient. The resulting difference in model fit was tested 

with a Wald test with 1 df. Because the literature is equivocal regarding the placement of the 

SL group (van Ijzendoorn et al., 2012), we examined whether the prospective effects differed 

between the SS and SL carriers, as well as between the SL and LL carriers. 

Second, Widaman (2012) describes a procedure that test whether the crossover point 

differs from 0, which is appropriate if the lines cross near the y-axis. However, in our case, 
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that would imply testing for differences in emotion regulation when children mostly change 

and become more insecurely attached. The slopes may, however, also cross near the other end 

of the attachment spectrum (which runs from 0 to 1 in the present case), that is, when children 

predominantly become more securely attached over time. Therefore, we needed to test 

whether the crossover point was different from 1 (moving from insecure to fully securely). 

Also note that, similar to our analyses of main effects of attachment, baseline attachment was 

also controlled in the GXE analyses. 

2.3.3 Study III

The analyses in Study III was quite similar to those run in Study II including identical 

procedures to account for stratification, missing and deviations from normality. All analyses 

were run in Mplus version 7.21 and started with descriptive and correlation analyses with all 

study variables (attachment security at T1 and T2, accumulated hours in childcare from 0-4

years of age, parental (in)sensitivity at T1, child language comprehension at T1, parental SES 

and child gender). In order to investigate the effect of quantity of care and parental 

(in)sensitivity on change in attachment, we thereafter conducted regression analyses within a 

structural equation framework (similar to Study II). The initial level and change in attachment 

representations from 4 to 6 years of age were regressed on centered hours in childcare from 0-

4 years (divided by 1000), centered parental sensitivity (reversed) at T1, and the interaction of 

hours in childcare and parental sensitivity (reversed), while adjusting for SES and child 

language at T1 and gender.
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3 RESULTS

This chapter summarizes the main findings from study I-III. Detailed results, tables and 

figures are provided in the studies/papers. Please note that Study II was published with 

additional (online) tables. These can be inspected in the appendix (S1-S3). Noteworthy here is

that attachment security measured in these studies refers to the degree of attachment security 

and is measured at the level of representations (IWMs). However, a secondary analysis with a 

categorical variable of security (B) was run in Study I, and a secondary analysis with

continuously measured disorganized attachment (D) was run in Study II (see below as well as

in the papers). These secondary analyses were a result of the review processes with the 

journals that published the papers.  

3.1 Study I

age could predict temperamental effortful control at six years of age while controlling for

initial levels of effortful control as well as gender, language comprehension and SES, and 2), 

whether this effect the effect would prove stronger with boys than with girls (i.e., an 

interaction effect).

Our preliminary analyses showed substantial stability of effortful control (r = .62) 

from ages 4-6, and an increase in effortful control across this period from preschool to school. 

Notably, girls scored higher on effortful control 

effortful control scores at 6 years of age (M = 4.98, SD = effortful

control scores at 4 years of age (M = 4.92, SD = 0.40). 

On this background, a series of regression analyzes confirmed a weak positive main 

effect of attachment security on effortful control ( = .07; p = .019), and an interaction effect 

of attachment and gender in predicting effortful control ( = 14, p = .014). Secure attachment

l scores only41 ( = .15, p = .005) girls: = .01, p = .76 ).

Regarding the debates of categorical vs. continuous distribution of attachment, we 

further ran secondary analyses with attachment security as a categorical variable (k = .77). 

Now, the main effect of attachment remained significant ( = .07, p = .03), but gender as a 

41 For the sake of order, the regression confidents of boys and girls were significantly different from 
each other (z=2.11; p=0.03).
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moderator did not prove significant ( = -.09, p = .16). When analyzing boys alone the effect 

of categorical secure attachment was significant only as a trend42 ( = .19, p = .09).

3.2 Study II
This study had more scopes than the previous study and the results were somewhat more 

complex. We investigated: a) the stability and change in secure attachment representations 

from ages 4-6, b) whether the development of attachment from ages 4-6 forecasted the 

development of emotion regulation from ages 6-8, and c) whether the latter prediction would

be moderated by the 5-HTTLPR polymorphism, and finally d) whether such a moderation 

statistically would form a pattern of diathesis-stress or (weak or strong) differential 

susceptibility. 

a) Secure attachment representations were modestly stable (r = .28) from ages 4-6 and levels

of security increased somewhat with age (mean growth per year (Mgrowth) = 0.08, 95% CI =

0.06-0.09, p = <0.001). To some extent, increased levels also pertained for emotion regulation 

from ages 6-8 (Mgrowth = 0.02, 95% CI = 0.00-0.05, p = 0.02) and the stability of emotion 

regulation was moderate of size (r = .43).

Notably, there were no differences in the levels of attachment security towards

mothers vs. fathers at T1 [Mothers (M = 0.51, SD = 0.33), Fathers (M = 0.49, SD = 0.32) 

(t(804)= -0.64, p = 0.526)] or T2 [Mothers (M = 0.52, SD = 0.33), Fathers (M = 0.49, SD =

0.34) (t(653) = -0.93, p = 0.353)]. 

b) Higher level of attachment security at 4 years of age predicted a higher level of emotion

regulation at 6 years of age as well as increased emotion regulation from the ages of 6 to 8. 

Moreover, children who evinced further increases in security from 4 to 6 years of age also 

evinced greater emotion regulation at age 6 and greater increases in emotion regulation from 

ages 6 to 8. Thus, there was an effect of change in attachment even when the intercept of 

attachment was controlled. Of note is that we also detected a genetic main effect: 5-HTTLPR

S homozygotes evinced decreased emotion regulation from ages 6-8 years compared with LL 

carriers ( =-0.10, p = 0.035).

42 Evidently, such framing of non-significant findings are not without controversies (Wood, 
Freemantle, King, & Nazareth, 2014). Nevertheless, we here demonstrated that results differ across 
dimensional and categorical approaches. 
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c) 5-HTTLPR did not moderate the effect of age-4 level and ages 4-to-6 changes in 

attachment on the level of emotion regulation at age 6. However, the effect of change in 

attachment from ages 4 to 6 years on change in emotion regulation from ages 6 to 8 years did 

prove to be genetically moderated, in that the effect in question was strongest for the S 

homozygotes ( = 0.63, p = 0.001) and significantly different from that of the SL group (Wald

= 16.36, p = 0.001) and LL group (Wald = 5.33, p = 0.021). Because the latter two groups did 

not differ from one another regarding this effect on change in emotion regulation, they were 

merged in the subsequent analysis. 

d) Changes in attachment theoretically ranged from -1 (being fully secure at age 4 and 

becoming fully insecure at age 6), to 1 (being fully insecure at age 4 and becoming fully 

secure at age 6). Thus, a score of 0 indicates no change in attachment security over time. 

Because such scoring revealed that some children obtained scores of either -1 or 1, the 

crossover point central to distinguishing the two models of interaction should be significantly 

different from these maximum and minimum observed values to conform to differential 

susceptibility. 

As depicted in Study II, the results from the modified Widaman et al. (2012) method 

provided support for the differential susceptibility model. Not only did the crossover point for 

the simple slopes of the two allelic groups S homozygotes and L carriers fall quite close

to 0, but the 95% CI included neither the minimum observed value (i.e., -1) nor the maximum 

observed value (i.e., 1) (C = 0.29, 95% CI = -0.02-0.59). 

Based on Belsky et al. (2013) we further investigated whether this finding pertained to 

weak or strong differential susceptibility: A strong model, in which the effect of change in 

attachment on later emotion regulation was fixed at zero for the L carriers, was compared 

with a weak model, in which the effect was freely estimated. By using Satorra and Be

(2001) procedure the difference in model fit proved significantly better when the estimates 
2 = 6.05, df = 1, p = 0.01), which supported weak differential susceptibility. 

However, the effect among L carriers (the combined SL/LL group) was modest ( = 0.13, p =

0.01) compared with the stronger effect among S homozygotes. 

Secondary analyses and supplementary material

During the review process with Study II we were encouraged to run secondary analyses to 

further check our results by including parent reports of child emotion regulation and also 

focusing on disorganized attachment (see appendix for the respective supplementary tables). 
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Parent-reported emotion regulation as outcome with attachment security as 

predictor

The analyses were rerun with the parent-reported ERC (a = .65). The correlations between 

parent and teacher reports were only modest (r = .12 to .22); hence, similarity in the findings 

between teacher and parent ratings could not be expected. There were no main effects of 

attachment on parent-reported emotion regulation. However, findings resembling those 

obtained with teacher reports were found with respect to our GXE analyses: Increased 

attachment security predicted increased emotion regulation at 6 years of age for S 

homozygotes, and this result was significantly different from that of the LL group (Wald =

5.34, p = 0.021). Also, there was a tendency for S homozygotes to have a steeper increase

than the SL group (Wald = 3.0, p = 0.084). Moreover, increased attachment security predicted 

increased emotion regulation from ages 6-8 for the S homozygotes, and this increase was 

significantly stronger than in the LL group (Wald = 4.30, p = 0.038). In sum, we concluded 

that the analyses with parent-reported emotion regulation replicated some of the teacher-

generated data but were insufficient to conduct the original analyses of differential 

susceptibility vs. diathesis-stress. 

Teacher-reported emotion regulation as outcome with attachment disorganization 

as predictor

To be noted is that our main findings pertained to the degree of attachment security. However, 

because children were categorized on organized

insecure attachment strategies (A and C), but also on disorganization (D), it could be that low 

security scores, and thus our findings, did not merely reflect insecurity but rather 

disorganization. As such, we further tested whether the effect of security would remain if we 

adjusted for disorganization (ICC = .73 [T1], ICC=.75 [T2]). The disorganization variable 

was scored similarly to attachment security, and these variables proved, not surprisingly given 

their partially ipsative relationship, to be highly and negatively correlated43 (r= -.68 at T1, r =

-.62 at T2). 

The effects of disorganization on emotion regulation were first investigated alone. 

Higher disorganization at 4 years decreased emotion regulation at 6 years ( = -.32, p < .001) 

and from 6 to 8 years of age ( = -.21, p = .002). Furthermore, increased disorganization from 

4 to 6 years of age predicted decreased emotion regulation at 6 years ( = -.23, p = .001). 

43 Multicollinearity diagnostics revealed acceptable values (Variance Inflation Factors [VIF]) < 1.9]).
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However, the effect of increased disorganization on emotion regulation from 6 to 8 years of 

age did not turn out significant ( = -.12, p = 0.091). When all analyses from which these 

results emerged were rerun controlling for attachment security, all effects of disorganization 

were reduced to insignificance. These results dissuaded us from addressing the GXE issue 

using disorganization as the E variable. 

In conclusion, the secondary analyses provided some additional, although not 

identical, evidence that attachment is related to future emotion regulation and that attachment 

disorganization does not add predictive power over and above attachment security. 

3.3 Study III
The aim of this study was basically to replicate the NICHD findings of a dual risk of high 

quantity of care and low parental sensitivity in predicting attachment insecurity. First of all, 

our results showed that higher parental sensitivity was associated with greater attachment 

security at T2 but did not reach significance at T1 (r = .07, p = .064). Notably, parental 

sensitivity was negatively skewed (-.91, SE = .08); that is, most parents scored moderate to 

high on parental sensitivity, and none scored at the very lowest values. As regards distribution 

of childcare, 57.9% of the children spent more than the mean number of hours (5,243) in 

childcare from ages 0-5 (25% percentile = 3,948 hours, 50% percentile = 5,640 hours, and 

75% percentile = 6,815 hours).

The regression results showed that lower parental sensitivity modestly predicted

decreased attachment security over time ( = -.08, p = .015). While there was no significant 

relation between quantity of care and security, ( = -.03, p = .459) the interaction of quantity 

of care and parental sensitivity significantly predicted security ( = -.10, p = .006). Also, girls 

exhibited increased security in comparison to boys ( = 0.21, p = <.001) but SES and 

language comprehension did not explain any change in security. 

Evidently, continuous x continuous interactions are not informative per se, hence 

secondary analyses were necessary in order to gain insight into the interaction effect. Because 

of the skewed sensitivity scale in this low-risk sample, and recommendations of applying 

meaningful values of the moderator (Cohen, Cohen, West & Aiken, 2003, see also Aiken & 

West, 1991), we chose to run multi-group analyses based on a cut-off point for low parental 

sensitivity. Thus, instead of using a simple slopes approach with plus/minus 1 SD (by 

more likely reflected suboptimal sensitivity by 

calculating a cut-off point based on the scoring details provided in the EAS-manual (Biringen, 
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2008). This yielded a maximum EA-sensitivity score of 20.5, which, for the sake of order, 

was somewhat lower than below 1 SD (22.13). 

While adjusting for all study variables, a multi-group analysis was then run with 

children of low sensitive (n = 75) vs. sensitive (n = 762) parents (84 cases became missing in 

this secondary analysis). When parents were low in sensitivity, more quantity of care 

predicted greater decrease in attachment security ( = -0.33, p= .009), but this same 

association proved insignificant in the sensitive subgroup ( = -.004, p= .917), i.e. for the 

majority of the sample. In order to visualize these results, we thereafter used the 

recommended procedure for plotting interaction effects with covariates in the context of 

Now, using Excel, the estimates from the multi-group analysis were plotted along 

with the mean levels of all study parameters, which produced a graphic interaction (Figure 1,

Study III). For the sake of order, the (visual) trend of a curvilinear slope of the non-low-

sensitivity subgroup proved insignificant (p = .097). 
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4 DISCUSSION

4.1 Summary of Findings
The overall aim of this thesis is to investigate parent-child attachment relationships across 

preschool to school age by studying attachment at the level of mental representations (IWMs). 

All analyses are based on the comprehensive dataset from an early phase of the Trondheim 

Early Secure Study (n = 997). 

First, we investigated the effect of attachment security on the development of effortful

control from ages 4-6 while including the perspective of child gender (Study I). Secondly, we 

studied the effect of change in attachment security from ages 4-6 on change in emotion 

regulation from ages 6-8 with the application of a GXE perspective, and we also addressed

the question of stability and change in attachment itself (Study II). Thereafter, we continued

on to study attachment security as an outcome by examining the role of childcare in the 

development of attachment security (Study III). Visualizations of the main results of this 

thesis are provided in the appendix (figure III, see also figure IV), and the findings can be

summarized as follows:

modestly stable, increased attachment security across this period was the developing 

norm, and girls displayed more secure representations than boys did. The levels of 

attachment security did not differ by parental gender. 

In the context of low parental sensitivity (approximately 10% of the sample), children 

who spent higher amounts of time in childcare during their first four years of life 

showed decreased attachment security across their transition to school beyond the 

effect of low parental sensitivity itself.

Attachment security promoted self-regulatory capacities both in terms of 

temperamental effortful control and emotion regulation, but the effects differed with

child characteristics:

- Attachment security only promoted effortful control for boys. 

- While attachment security predicted increased emotion regulation for all children, 

the effect was much stronger for the presumably more reactive children: the 5-

HTTLPR homozygotes (18% of the sample).
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Change in attachment security forecasted change in emotion regul

or worse manner; children who were S homozygotes displayed the highest increase in 

emotion regulation when becoming more secure, but they also exhibited the highest 

decrease in emotion regulation when becoming less secure. 

Disorganized attachment, which was highly negatively correlated with attachment 

security, did not add any value to attachment (in)security in predicting the 

development of emotion regulation. 

Beyond the focus of attachment, our study shows two additional results:

Substantial rank-order stability but also normative increases in effortful control across 

the preschool years. Girls 44 scores were higher than those of boys.

A modest (genetic) main effect of the 5-HTTLPR in predicting the development of 

emotion regulation from ages 6-8 years.

4.1.1 General Discussion

Everything develops (Sroufe, 2009)

Everything develops indeed. In this study, we have demonstrated that attachment 

representations have a rather dynamic quality during the late preschool years. When 

s to

prosper. Similarly, when such representations became less secure, they forecasted less 

adaptive emotion regulation. Because emotion regulation was measured through the context 

of peers, our findings further reinforce the claim that attachment has a particular function in 

organizing self-regulating behavior across contexts (Sroufe & Waters, 1977; Sroufe, 2016). 

                                                
44 Not reported in any of our studies is that girls showed somewhat higher emotion regulation as well 
(ages 6 and 8, reported by both parents and teachers). There was no gender difference in language 
comprehension (age 4). Notably, based on their meta-analysis of verbal abilities, Hyde and Linn
(1988) concluded that gender differences only slightly favored girls (mean effect size = .11). Recently, 
Toivainen, Papageorgiou, Tosto, and Kovas (2017)
and non-verbal abilities between 4 and 7 years of age. Although the effects were limited, girls 
outperformed boys during very early childhood, boys outperformed girls in late middle childhood, and 
there were no differences in early middle childhood and early adolescence (Toivainen et al., 2017).
 



62

Moreover, this finding demonstrates developmental validity, which refers to change 

(Bronfenbrenner, 1979, p. 35). Thus, the claim that attachment is an overrated phenomenon 

(Meins, 2017) is challenged by our results.

However,

development than for others. In our low-risk sample, and in the context of ongoing45 parent-

child relationships, attachment security operated in a differentiated manner based on gender 

and genetic reactivity. As such, attachment effects may have been misspecified in previous 

attachment research (see also Groh et al., 2017). 

Whereas girls did not benefit from secure attachment in their development of effortful 

control, bo

attachment security strongly affected change in emotion regulation for the 5-HTTLPR S

homozygotes, but this effect was far less applicable to the 5-HTTLPR L carriers. Moreover,

and in accordance with the differential susceptibility hypothesis (Belsky, 1997), being an S

homozygote was not only a matter of risk: when they became increasingly secure, these 

children showed the highest increase in emotion regulation of all children. For this reason,

when conceptualizing attachment security as an environmental factor (E), attachment 

manner (Belsky et al., 2007) depending on 

characteristics of the child. It should be mentioned, however, that attachment may be less of 

an E than expected (Barbaro et al., 2017; Fearon et al., 2014); genetic factors have been 

reported with regard to adolescents but not younger children attachment, as in 

the current work (Bokhorst et al., 2003; Verhage et al., 2017); Fearon & Belsky, 2016). 

Across our studies (I-III), most effects were modest in size. Notably, the effect of 

attachment on effortful control was weak (the main effect was = .07, and the effect for boys 

was = .14). This finding in contrast to the strong effect of change in attachment on change 

in emotion regulation for the 5-HTTLPR S homozygotes ( = .63). Because the scopes, 

moderators, age span, and other factors differed across studies (I-II), making a comparison is 

somewhat problematic. Nevertheless, it could be argued that secure attachment 

/executive for an illustration, see Campbell et al., 2016). It should also be 

noted that attachment becomes increasingly difficult to measure with age (Marvin et al., 

2016), thus measurement errors may hide the true scope of the effect. Yet again, such errors 

                                                
45 After all, attachment theory emphasized the impact of loss or maternal deprivation.
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likely do not explain the relative discrepancy between the coefficients of effortful control and 

emotion regulation. 

The somewhat more limited effect of attachment on effortful control can also reflect 

the idea that emotions clearly are embedded in the attachment system and effortful control is

less so. Arguably, when considering the developmental models by Main et al. (2005), our 

study of effortful control (Study I) was somewhat closer to a (an outcome 

that does not reflect attachment) and the study of emotion regulation (Study II) seems 

somewhat closer to (an outcome that strongly mirrors attachment).

Although pure prediction perhaps is the most interesting (Main et al., 2005), such research 

hypotheses may also approach the risk of (see Sroufe, 2016).

With that said, effortful control is undoubtedly involved in the regulation of emotions 

(Eisenberg et al., 2014). It is possible that if we had measured effortful control in emotion-

laden situations, the attachment effortful control linkage may have proven stronger. 

However, the stability of effortful control (r = .62) was higher than the stability of emotion 

regulation (r = .43), and the latter was even measured in a later developmental phase. This

finding implies that there was less variance that required explanation in the 

cognitive/executive domain than in the emotional domain. Kochanska and Knaack (2003) 

have compared the stability of effortful control to the stability of IQ, yet they identified higher

stability of effortful control than we did (r = .82).

Because of the pivotal role of self-regulation in development (Phillips & Shonkoff, 

2000), and because attachment security promoted self-regulation, the predictive ability of

change in attachment becomes an important question. In Study III, we demonstrated that the 

dual risk of high quantity of childcare and low parental sensitivity decreased attachment 

security as children transitioned from childcare to school. Consequently, the NICHD findings 

of such cumulative risk in very young children (NICHD, 1997, 2001; Sagi et al., 2002) appear 

to extend far beyond toddlerhood. 

In sum, change in attachment security was the rule more than the exception, 

attachment effects did not operate across the board, and the cumulative risk of childcare and 

parental insensitivity in attachment development extended to the start of school. To our 

knowledge, these findings have not previously been reported nor as prospectively studied in a 

low-risk and relatively large representative cohort sample of children ages 4-8 years. The 

more detailed discussion below may further illuminate the possible added value of these 

findings. 
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Against this backdrop, the order of the discussion is as follows: change and stability in 

attachment (Study II) (see 4.2); the role of childcare in attachment development (Study III)

(see 4.3), the impact of attachment on emotion regulation (Study II) (see 4.4.1) and effortful 

control (Study I) (see 4.4.2), and finally an overall discussion of scientific challenges across 

the studies (I-III) (see 4.5).

4.2 Becoming Secure

4.2.1 The Plasticity of Attachment Representations During Preschool to School Age

Stability and change 

When the TESS was launched, no comprehensive study of the stability of attachment 

representations across preschool to school age was available except for the short-term 

longitudinal work by Green et al. (2000) with a limited follow-up sample (n = 33). Now, our 

finding of modest stability (r = .28) is close to identical (r = .32) with the work by Stievenart

et al. (2014) but contrasts the high stability (76%) reported by Green et al. (2000). More 

specifically sample in

Stievenart was a mix of referred and non-referred children), by providing estimates 

for the population, and across methods, by applying the Manchester Child Attachment Story 

Task (MCAST) instead of the more familiar Attachment Story Completion Task46. The latter 

point may also be regarded as a further validation of the MCAST (see e.g., Jin et al. 2018).

Consequently, taken together, our findings have added value in further demonstrating the

plastic nature of attachment representations during the transition to school age. 

Although it is indeed possible that the more comprehensive studies are closer to the 

dismiss that large-scale studies are more prone to measurement 

error as regards observational measures. After all, with a smaller sample, there is a higher

likelihood of coding synchronization (see Thompson, 2008 for a discussion of assessments in 

large-scales studies). Interestingly, the Green et al. (2000) study involved the founders of the 

MCAST, and the studies of other attachment experts with small samples have documented 

high stability (> 70%, with behavioral measures) across even long spans of time (e.g., Waters 

et al., 2000). However, smaller samples provide less variability, and hence more stability, by 

attachment research has now provided 

                                                
46 Also known as the MacArthur Story Stem Battery (MSSB). 
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mixed results for decades (see McConnell & Moss, 2011; Stievenart et al., 2014), and meta-

analytic evidence points to moderate stability in general (Fraley, 2002; Pinquart et al., 2013).

Crucially, the most comprehensive study to date (Groh et al., 2014), which included a larger 

sample size than the aforementioned meta-analyses, documented an overall weak stability in 

attachment (r = .12). For this reason, even if we studied change continuously at the level of 

representation and in a low-risk sample, which is associated with higher stability (Fraley, 

2002), the true stability during preschool is unlikely to be very high. 

Progress towards more secure attachment representations?

Beyond change in attachment security, we also identified increased levels of security. In this 

way, there was normative progress towards more secure attachment representations, which 

may not be surprising with regard to the significant socio-cognitive changes that take place 

during this time span across preschool to school (e.g., theory of mind advancement [Curenton, 

2011; Astington & Claire Hughes, 2013]). In fact, the trend of increased security has been 

indicated by others, to some extent, in studies of attachment development among younger 

children (see Solomon & George, 2008) as well as in a risk sample (Vondra et al., 2001).

Moreover, this trend corresponds with longitudinal (Stievenart et al., 2014) and cross-

sectional (Gloger-Tippelt & Kappler, 2016) findings of increased security and decreased 

disorganization with age in older children. Apart from increased levels of attachment security, 

we also demonstrated increased levels of effortful control (Study I) and, to some degree, also 

of emotion regulation (Study II). Thus, overall, the progression towards security relates to a 

general developmental trend across preschool to school.

Bowlby (1969/1982) postulated that the goal-corrected partnership (from ages 3-4) is 

the very latest stage of the attachment ontogenesis and that changes afterwards are rather 

quantitative in nature. The increased security perhaps shows how children gradually influence 

their parent (their secure base) by more clearly negotiating different needs and plans. Of 

interest see also Marvin et al., 2016) discussion of how the 

relationship gradually emerges:

By 4 years the child has developed the skills most basic to this new relationship, and 
that at this point he can apply these skills in relatively simple and familiar contexts. 
Then, over the next few years, the skills, and the relationship, become increasingly 
extended, consolidated, and mature (Marvin, 1977, p. 55).
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However, we cannot rule out that increased security in ages 4-6 also relates to issues of 

validity and confounding factors. Although our work focused on attachment security (B) and 

not the complete ABCD pattern, some secondary analyses were conducted with attachment 

disorganization (D) (Study II), and D was found to be strongly negatively associated with 

attachment security (r = -.68)47. As such, increased levels of attachment security increased the 

probability of decreased levels of disorganization by default because, in total, the A, B, C, and 

D categories were ipsative. 

Bretherton & Vaughn, 2015). In a recent paper, Reisz, Duschinsky, and Siegel (2017) 

discussed

Bowlby Archive). It turns out that Bowlby did not agree with Main and

categorization of disorganized behavior (Reisz et al., 2017). In fact, Bowlby abstained from 

operationalizing disorganization, and he suggested that Main and Solomon should have rather 

called the behavior a status, not a pattern (Reisz et al., p. 6). However, disorganized behavior 

was not prevalent among Ainsworth and colleagu Disorganized attachment 

behaviors (e.g., fear of caregiver, freezing [Main & Solomon, 1990; see also Granqvist et al., 

2017]) are frequent in high-risk samples (Waters et al., 2015). In the case of severe 

maltreatment, the rates of disorganized attachment come close to 90% (Cicchetti et al., 2006; 

see also Zeanah et al., 2011). Indeed, disorganized attachment is of high clinical significance 

(Lyons-Ruth & Jacobvits, 2016; Granquist et al., 2017) and predicts, for example, 

externalizing (Fearon et al., 2010; Madigan et al., 2016) and internalizing behavior (Madigan 

et al., 2016). 

Nevertheless, the understanding of disorganized attachment is not very straightforward 

(Granqvist et al., 2017). For example, although the present work took secondary attachment 

classifications into account, such secondary classifications are rarely reported. When van 

IJzendoorn and colleagues (1999), as a part of their meta-analytic work, contacted authors for 

more detailed attachment scores, they found that in 20 out of 25 samples (n = 1,219), D was 

combined with organized (ABC) attachment. In 14% of the cases, disorganization was 

combined with a secondary secure pattern (i.e., a D/B combination) (van IJzendoorn et al., 

1999). 

                                                
47 For the sake of order, the categorical measures were also negatively correlated (-.48** [T1]; -.42**
[T2]).
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A relevant speculation may suppose that disorganization, as measured at the level of 

representations among preschoolers, involves rather different aspects of development. Some 

children may be immature, others may indeed be traumatized or neglected, others again may 

be both. In fact, disorganization is even associated with being male (see further discussion 

below). Apart from such speculations, we found that disorganized attachment had no added 

value to (the degree of) attachment security in explaining the development of emotion 

regulation (Study II). 

At any rate, in this age group, confounding developmental variables should be 

considered (Green et al., 2000). For instance, the assessment of IWMs can be confounded by 

cognition and language (Solomon & George, 2016; McElwain, et al. 2008). Of note in this 

regard is also the finding that reasoning IQ influenced the development of secure 

representations (Stievenart et al., 2011). Unfortunately, though, the TESS did not provide a 

measure of IQ before T2. Nonetheless, we can shed some further light onto

(2014) finding that the gender effect in attachment narratives (i.e., security) 

disappeared when language abilities were controlled. Because of their referred sample, 

Stievenart et al. recommended their study be replicated with a sample of normally developing 

children. Also, in a comprehensive review of attachment research, Fearon et al. (2016)

recommended further investigation of a possible spurious effect of attachment representations 

due to language abilities. In our work, language comprehension was only weakly correlated 

with attachment security at T1 and T2 and did not predict change in attachment in the 

multivariate analysis (see Table 2, Study III). As footnoted on p. 60 in this thesis, gender 

differences in language abilities are very limited (Hyde & Linn, 1988) and seem to disappear 

during the preschool years (Toivanen et al, 2017). Even though we only adjusted for language 

ed to relate to 

factors other than language per se. 

4.2.2 Gender Differences

As expected, girls evinced more secure representations (Study I, III). In fact, gender was the 

strongest predictor of increased change in attachment of all of the variables in our study ( =

.21, see Table 2, Study III). Previous research has demonstrated that 

narratives are more secure, coherent, and organized than those of boys, even across cultures 

(Pierrehumbert et al., 2009). In a study (n = 69) by George and Solomon (2016), the
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correlation between attachment representations and gender was 0.28, which is nearly identical 

with our study (see Table 2, Study I). George and Solomon reported that boys amounted to 

74% of the disorganized-caregiving group and 100% of the disorganized-punitive group. 

Moreover, mothers were rated as more helpless with boys than with girls. Before this 

publication, Gloger-Tippelt and Kappler (2016) applied a pooled analysis (> 20 samples [n =

887]) and reported that among 4-8 year olds, girls were 1.8 times more likely than boys to 

present secure attachment narratives and 0.4 times less likely to present disorganized 

narratives. As regards MCAST in specific, the issue of gender differences is mixed, such that

some studies have identified differences (Del Giudice, 2008) and others not (Jin et al., 2018).

narratives are generally more complex than those of boys. Girls elaborate more, and they 

construct more emotionally expressive narratives (von Klitzing et al., 2000; Fivush & Zaman; 

2015). Furthermore, children co-construct their narratives with their parents, and mothers and 

fathers may contribute to different aspects of the emotional narrative (Oppenheim, Emde, & 

communications are less elaborate and expressive than those of mothers, yet more so with 

daughters than with sons (Fivush & Zaman, 2015). It is possible that girls seek and prefer the 

more mentalizing and emotional conversations with their mothers (Fivush & Zaman, 2015), 

which, from an evolutionary perspective, would prime girls for skills that become useful in 

their future motherhood (see (Bjorklund & Ellis, 2014). On the other hand, observed gender 

differences could be due to gender identity (self-perceived gender) rather than categorical

gender (i.e., sex) (Grysman & Fivush, 2016). 

In addition to immaturity, it could be the case 

elements measured in the MCAST relate to spontaneous play-fighting that normatively are 

less displayed among girls (see also Toth et al., 2013). also 

not be underestimated. In fact, there have been indications that boys may react differently to 

parenting than girls. David and Lyons-Ruth (2005) reported that boys more often than girls 

displayed insecure and disorganized behavior when maternal behavior was frightening. 

Further on, when inspecting our results as a whole (Study I-III), gender differences were 

detected across all of our three developmental outcomes (i.e., emotion regulation, effortful 

control and attachment itself; see figure IV, appendix). Only language comprehension did not 

differ by gender. Thus, even if gender differences should not be overstated (see Hyde, 2005 
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for a critical discussion), socioemotional gender differences may be more than artifacts. 

L

development trajectories48 (e.g., girls cerebral volume peaks at age 10 and boys cerebral 

volume peaks at age 14; Lenroot et al., 2007) s earlier 

; see also McCarthy, 2015 for a general discussion of brain 

gender differences). In S

was comparable to girl . We also showed that this gender difference 

was still 

attachment security. These findings may further support the notion that developmental 

pathways differ across gender and that attachment therefore may be a stronger force for the

self-regulation of boys than for girls during the preschool years (the latter finding also implies 

that attachment security, as measured with the MCAST, has predictive validity for boys; see 

also Section 4.4.2).

Conceivably, what could be suggested is that the emerging relationship (see Marvin, 

1977) manifests earlier among girls than among boys. In other words, the ontogenesis of

attachment (see Bowlby, 1969/1982) may differ by gender. When taking into account that the 

capacity for theory of mind (Adenzato et al., 2017; Baron-Cohen, 2010) and tender-

mindedness (see (Hyde, 2014; Weisberg, DeYoung, & Hirsh, 2011) seems to be higher 

among females, such that girls may more easily negotiate and advance goal-corrected 

partnerships with their parents. Arguably, this could explain, at least to some extent, the 

typical lack of gender differences when (more straightforwardly) measuring attachment at the 

level of behavior and the evident gender differences, which now are increasingly reported (see 

Toth et al., 2013), when moving to the level of representation.

4.2.3 The Role of Parental Gender

Parental gender and parental sensitivity

As regards the development of attachment security, high parental49 sensitivity predicted 

increased security across preschool to school age, but the effect was weak ( = -.08) and the 

cross-sectional coefficient at T1 did not reach significance (Study III). It should be noted, 

48 Trajectories are long-term pathways of development. Developmental transitions are embedded in 
such trajectories and evolve over shorter time spans (Caspi & Roberts, 2001, p. 54). As such, this 
thesis focuses on transitions more than trajectories.
49 Please note that the role of single parenting or same-sex couple parenting was not addressed in our 
work.
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however, that the sensitivity scale was skewed. It yielded somewhat less variation than 

expected, and the inter-rater reliability was sub-optimal, which further may have caused 

misspecified coefficients. With that said, the effects of (maternal) sensitivity are generally 

small to modest in size (Fearon & Belsky, 2016), and beyond very early childhood, sensitivity 

becomes a somewhat weaker predictor of attachment security (McConnell & Moss, 2011).  

It is noteworthy that 15% (T1) to 18% (T2; attachment was not measured at T3) of the

parents in our sample were fathers, and paternal sensitivity usually predicts less variance in

-analyses, see De Wolff & van

Ijzendoorn, 1997; Lucassen et al., 2011). Moreover, because children seem to report greater 

safehaven caregiving from mothers and greater secure base caregiving from fathers (Kerns, 

Mathews, Koehn, Williams, & Siener-Ciesla, 2015), and the MCAST focuses on safe haven 

may have 

further weakened the sensitivity effect on attachment.  

Notably, we did not investigate if the (measured) paternal attachment representations 

were independent of the (unmeasured) maternal attachment representations. The concordance 

of maternal and paternal attachment is not a clear-cut case (Boldt, Kochanska, Grekin & 

Brock (2016; Sroufe, 2016). The now-dated meta-analys s by Fox, Kimmerly, and Shafer 

(1991, see also Howes & Spieker, 2016) discerned a modest concordance. Recent work by Di

Folco et al. (2017), who administered the MCAST to 6-year olds, demonstrated that 58% of 

their sample (n = 117) were securely attached to both parents and that maternal and paternal 

attachment representations were highly correlated (r = .55).  

More importantly, Di Folco and colleagues also administered the Secure Base Script 

Test (Psouni & Apetroaia, 2014) to a subsample one year later. The Secure Base Script Test 

does not differentiate between maternal and paternal attachment, but it measures general 

scripted secure base and safe haven knowledge (Psouni & Apetroaia, 2014). Di Folco et al. 

(2017) demonstrated that paternal attachment, as measured with the MCAST, converged with 

the Secure Base Script Test, but the same pattern did not yield the same results for maternal

attachment. Di Folco et al. launched several explanations of this latter finding, of which some 

are related to features of the MCAST already discussed above. Crucially, however, they 

suggested that paternal representations possibly reflect a more generalized representation of 

self and others, whereas maternal representations reflect the very particular relationship with 

the mother. Di Falco et al. (2017) concluded that this finding may limit the value of the 

MCAST as a measure of paternal attachment.  
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When and how different attachment strategies to different attachment figures are organized 

with integrated representations of self and others (as measured with the AAI) is among the 

most significant puzzles in attachment theory (see e.g., Boldt et al., 2016). As measured 

among infants, attachments to mothers and fathers are independent factors (Sroufe, 1985;

Main & Weston, 1981; see also Bretherton, 2010), and in accordance with, for example, 

Waters, Bretherton, and Vaughn (2015, see also Sroufe, 1985; 2005), we treated attachment 

as a relationship and not a trait of the child. However, it is still debated whether attachment is 

unique to the relationship or a quality of the child, or perhaps, over the course of 

development, it may change from relationship-specific to being descriptive of the individual 

(Boldt et al., 2016).

In that sense, we may have tapped into the developmental issue of the timing of more 

integrated attachment representations, which develop from early middle childhood (Dykas, 

Woodhouse, Cassidy, & Waters, 2006; Psouni & Apetroaia, 2014). For this reason, not only 

may paternal attachment confound our findings, but our operationalization of attachment as E 

(in GXE) could here involve the specific maternal representations as well as the more general 

attachment style in progress (i.e., attachment becoming more trait-like).

On the whole, then, our results should be interpreted in light of the fact that all 

statistical analyses (Study I-III) were run without accounting for parental gender. With an 

overall focus on interaction effects, this was primarily an issue of statistical power.

Family equality? 

Nevertheless, as shown in Study II, there were no differences in the levels of attachment 

security with mothers vs. fathers neither at T1 nor at T2. Thus, the children in our study did 

not portray more secure maternal attachment than paternal attachment, which is in accordance 

with Di Folco et al. (2017), who also included a continuous security approach. In the

aftermath (not reported in any study), I also tested whether parental sensitivity (measured at 

T1) differed by parental gender. There was a small yet significant effect: fathers were coded 

as slightly less sensitive than the mothers (Fathers [M = 24.49, SD = 3.21], Mothers [M =

25.32, SD = 2.97]; t[844] = -2.9, p = 0.006), which is a finding that, for example, could be due 

to actual less sensitive father-child interactions or the fact that all EAS coders were female. 

Because the current research was situated in a relatively egalitarian context where 

almost as many women as men work (Statistics Norway, 2017), parental gender may be less

likely to confound the results (compared to, for example, a patriarchal society [see Dette-
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Hagenmeyer et al., 2014]). Indeed, so- , 50 which could interfere 

with the father-child attachment relationship, is by definition less likely to take place within 

more modern families. In fact, by virtue of accompanying their young child to the clinical 

ves.

What we cannot answer is whether these fathers 

daily involvement. Of note here is a study by Costigan and Cox (2001; see also Lucassen et 

family involvement and more positive functioning (e.g., better quality of marriage), and

involved fathers are more likely to have securely attached children (Brown, Mangelsdorf & 

Neff, 2012). With that said, recall that we oversampled children at risk based on their SDQ 

scores. 

4.3 Does Quantity of Childcare Compromise Attachment Development? 

4.3.1 Replication and Extension of the NICHD Study

As the use of non-parental care rose in the industrialized world, so did concerns and debates 

about literature on determinants of change 

comprised in the context of multiple rather than single risk factors (i.e., cumulative risk; 

Evans et al., 2013; Belsky, 1986), and the NICHD findings that the dual risk of much time in 

childcare and low parental sensitivity predicted decreased attachment security (NICHD 

ECCRN, 1997, 2001; see also Sagi et al., 2002). 

As far as I know, our results are the first to demonstrate that such dual risk, earlier 

identified in the USA (NICHD ECCRN, 1997, 2001) and Israel (Sagi et al., 2002), extends a) 

beyond infancy and toddlerhood, b) to measured attachment representations (IWMs), and c) 

to the context of a Scandinavian welfare state. Additionally, we controlled for SES. Thus, 

along these lines, dual risk appears to be a robust risk factor that cuts across age, context, and 

method51. Recall, however, that we analyzed continuous change in attachment security, an 

approach that may identify effects that otherwise are hidden with pure categorical approaches 

                                                
50

and is defined as having three dimensions: mothers' reluctance to relinquish responsibility over family 
matters by setting rigid standards, external validation of a mothering identity, and differentiated 

(Allen & Hawkins, 1999, p. 199; see also Di Falco et al., 2017).
51 For the sake of order, sample sizes were not too different across contexts: US = 1,281; Israel = 758; 
Norway = 921.
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(Futh et al., 2008). Dual risk may thus not produce insecure attachment representations but 

rather less secure representations. Nevertheless, those children who were relatively insecure at

the outset may have further progressed into more consolidated insecure representations. 

Ultimately, knowledge of determinants of change in attachment is important due to the 

elopment and 

externalizing problems in particular (see Groh, Fearon, et al., 2017). Because findings from 

infancy and toddlerhood may not be generalizable to a later time in development, the present 

finding of the role of dual risk throughout the preschool years represents added value. Indeed, 

(Roskam et al., 2011) and promote the development of emotion regulation (Study II).

Deteriorating security due to this dual risk may hence have a cascading effect on

socioemotional problems. 

As Study III showed, childcare in and of itself did not compromise attachment 

development. In fact, negative main effects of childcare quantity on attachment security have 

more recently been reported only when the quantity of childcare is extreme, such as more than 

60 hours per week (Hazen et al., 2015), or when attachment sub-categories are studied 

(Umemura & Jacobvitz, 2014). By contrast, positive changes in attachment security were 

identified among Mapuche infants in Chile who attended full-time childcare (Cárcamo et al., 

2016). Due to Cárcamo and colleagu the quantity of care, as well as the 

very different characteristics of the Chilean sample (e.g., in terms of poverty, single 

s, etc.), comparison of findings may not be a straightforward 

matter. Indeed, contextual factors have been emphasized by many researchers (e.g., Aviezer 

& Sagi-Schwartz, 2008; Love et al., 2003; Vermeer et al., 2016).

Quality of childcare

Following up on the NICHD childcare attachment findings (1997, 2001), Sagi et al. (2002) 

reported a main effect of center-based care in their study of Israeli infants, which they 

interpreted to be a result of very poor quality caused by a high infant-caregiver ratio and 

insufficient training of staff. In fact, Sagi and colleagues concluded that the infant-adult ratio, 

not the amount of care

Moreover, in a successive publication by Love et al. (2003), combined 

results from studies across three contexts (Australia, Israel, and US) indicated that quality of 

care may moderate the effect of quantity of care depending upon the given context.

Consequently, even if the NICHD study was launched to answer the childcare controversy, 
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Love and colleagu generalizability across contexts. As 

such, we cannot rule out that quality of care possibly could account for our dual risk finding.

The present issue of dual risk was, however, not a focus in the Love et al. (2003) 

study, and analyses of three-ways interactions were not reported (i.e., maternal sensitivity-

quantity-quality). Furthermore, there was a lack of evidence of quality-quantity interactions or 

quality effects that accounted for quantity effects when investigating attachment security and 

other developmental outcomes in the NICHD study (NICHD ECCRN, 1997; 1998; 2001; 

Belsky et al., 2007; Vandell et al., 2010). Having said that, recent work (based on > 7,000

observations) has shown that quality of care is generally higher in Australia and New 

Zealand, and that quality in the US is higher than in Europe, South America, and Asia 

(Vermeer et al., 2016). 

Interestingly b ion and 

Gode barnehager for barn i Norge [GoBaN52]) has now published their very first 

findings: Eliassen, Zachrisson, and Melhuish (2018), have demonstrated that, irrespective of 

SES, the quality of Norwegian childcare does not predict cognitive development. However, 

Bjørnestad and Os (2018) reported that the general quality of Norwegian childcare is lower 

than expected. Because the TESS children attended childcare in an earlier phase of the 

Norwegian childcare expansion53, findings from the GoBaN may not be directly comparable 

to the TESS. In fact, we cannot rule out that quality even could have been worse for the TESS 

children. However, teacher-child relationships were not investigated, and the mediocre quality 

rather related to issues such as insufficient hygiene and safety procedures Bjørnestad and Os

(2018).

4.3.1.1 Possible Explanations of Cumulative/Dual Risk 

This research has brought up the question of why high quantity of care and parental 

insensitivity would pose a cumulative risk to attachment development. Theoretically, 

childcare is supposed to affect attachment development either because of the separation itself 

52GoBaN is the first major study in Norway to focus specifically on the quality and effectiveness of
ECEC http://www.hioa.no/Forskning-og-utvikling/Hva-forsker-HiOA-paa/FoU-ved-LUI/
Better-Provision-for-Norway-s-children-in-ECEC
53As outlined by e.g., Solheim (2013), from 2005 onwards, it became a political goal to provide
childcare for all children from their first birthday. This goal was formalized by law in 2009 and
followed up with state subsidies to ensure a maximum monthly childcare fee of 2,330 NOK 
(approximately $300). 
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or because parents who work behave differently towards their children (see Jaeger & 

Weinraub, 1990). Moreover, childcare centers are arenas in which attachment behaviors and 

needs are evoked, but typically without the presence of the (likely) preferred attachment 

figures (i.e., the parent). 

Many Norwegian children spend longer hours per week in childcare than their parents 

typ vs. 37.5 hours, respectively), and they thrive somewhat 

less in childcare than their parents assume (Bratterud et al., 2012). In addition, a substantial 

amount of (Danish) preschoolers reported that their parents have little time for them 

(Børnerådet, 2017). With accumulated hours in care, Norwegian toddlers show substantial 

tiredness (Undheim & Drugli, 2012). In fact, a

home, especially among those who spend more than 7 hours per day in childcare (Drugli et 

al., 2017; Vermeer & Groeneveld, 2017). Of note is that Drugli et al.

moderated by quality of care or child or family characteristics. In spite all of this, we did not 

detect a 

representations (Study III). The question thus arises of how we can understand that long hours 

in childcare amplify the negative effect of low parental sensitivity, or vice versa, that low 

parental sensitivity transforms childcare into a negative factor.

Based on the pioneering work of Ainsworth, Oppenheim and Koren-Karie (2013) 

emphasized

insightfulness (or mentalizing). For this reason, the less sensitive parents may relate to their 

xperiences and emotional well-being to a lesser degree. As measured in 

Study III, parental sensitivity involves, for example, shared affect, amount and enjoyment of 

interaction, and acceptance of the child (Biringen et al., 2014; Saunders et al., 2015).

Consequently, insensitive parents may further share less positive affect and enjoyment when 

caregiver as an available source of stress reduction, which is the core of the attachment 

system (see Schore, 2000).

Previous results derived from the TESS have shown that accumulated time in 

childcare predicts greater childcare-teacher-child conflict (i.e., a main effect of quantity of 

care) (Solheim et al., 2013), and children with less sensitive parents are more likely to engage 

in sub-optimal interactions with childcare teachers and peers (see Biringen et al., 2014). 

s (Bowlby, 1969/1982) are most activated 

when the attachment system is de-activated (Cassidy, 2016), children with less sensitive 

parents, who spend long hours in childcare, and who possibly are in conflict with the 
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caregivers there may experience that their attachment systems become overloaded. Arguably, 

these factors do not promote representations of the parent as a secure base. 

Interestingly, compared to children with sensitive parents, children with less sensitive 

parents displayed increased attachment security when quantity of care was at a minimum 

(Figure 2, Study III). Thus, for some children the mere presence of the parent during daytime 

should perhaps not be underestimated. This result could potentially relate to indications that 

mothers with lower education (and often lower income) have the greatest difficulties in 

balancing work and caregiving (Bianchi, 2011; Hsin & Felfe, 2014). According to Hsin and 

Felfe (2014, p. 1885), less-educated women who work full time spend 16 fewer hours per 

week exhibiting caregiving behaviors. Although we controlled for SES in Study III, we did 

not, for example, involve the issue of single parenting. Indeed, the consequences of less 

sensitive caregiving may be amplified if the family experiences more stress and the parent-

child dyad has little time to repair the relationship54 (see Tronick & Beeghly, 2011). After all, 

this is now a discussion of low sensitivity in the context of a low-risk sample as opposed to 

extreme insensitivity, as more often seen in high-risk samples (see Out, Bakermans-

Kranenburg, & Van Ijzendoorn, 2009 for a discussion).

long hours seems to be no threat to the developing IWMs. Again, robust relationships 

between children and caregivers are considered to be a matter of continuous reparation of 

, Tronick & Beeghly, 2011). Of 

interest h

when separated attempt to compensate for time spent apart (Booth, Clarke-Stewart, Vandell, 

McCartney, & Owen, 2002). As such, the predictable routine of being separated and reunited 

with a caring parent, and meanwhile spending the day in a supportive environment, may build 

tolerance is not overloaded; cognitive functioning has been found to be optimal at moderate 

levels of cortisol (activation) (see Suor, Sturge-Apple, Davies, Cicchetti, & Manning, 2015). 

2004) notion that prolonged separation from the caregiver may affect attachment relationships 

even in the late preschool years, but only in the context of cumulative risk. 

54 In my original work, before the submission of Paper III, I had also identified an interaction effect of 
quantity of care and externalizing problems. Thus, in addition to the finding of quantity of care and 
parental (in)sensitivity, children with externalizing problems increased their attachment security when 
childcare was at a minimum and vice versa. Crucially, externalizing problems did not confound the 
effect of quantity of care and parental (in)sensitivity (Study III).
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4.3.2 The Continuous Expansion of Childcare

The effect of childcare on attachment security has been a delicate research topic for about six 

decades. In the end, attachment is a multi-determinant outcome (Thompson, 2008; Vaughn et 

al., 2016), and family influences are generally and consistently stronger and more pervasive 

than childcare effects (Solheim, 2013; Phillips & Lowenstein, 2011), which generally are 

modest in size (Thompson, 2008). Nevertheless, the use of childcare is expanding, which, for 

a variety of reasons, is a desired policy (Europea, 2013) and pertains to the needs of the

increasing female labor force, in addition to benefitting the reduction of poverty and gender 

and social inequality (Elborgh-Woytek, 2013). If the EU states fulfill the Barcelona

Objectives (Europea, 2013), 90% of European children between 3 years and school age will 

have future access to childcare. 

Notably, though, spending long hours in childcare appears to be the developing norm 

(UNICEF, 2008), and our findings indicate that high quantity of care, perhaps depending

upon culture, context (Cárcamo et al., 2016), or quality of care (Aviezer & Sagi-Schwartz, 

2008), might be demanding even for the oldest children whose parents are less attuned to their 

needs. The fact that the vast majority of the parents in the current sample provided sensitive 

caregiving, and that the strain of long hours seemed to be nonthreatening to most 

which likely promotes the well-being of parents and children. Thus, possibly, cumulative or

dual risk can affect more children in less family-friendly contexts or high-risk samples. Also, 

we cannot rule out that higher quality of care can reduce such cumulative risk. 

Our findings imply that increased time in childcare is not conducive to improving 

attachment 

development (Solheim et al., 2013), childcare should not by default be considered an 

intervention in and of itself; p cherish the parents 1, p.

84). Already in the 1950s, Bowlby had highlighted the paradox that mothers and families are 

more left to themselves in modernized countries than in less developed countries. With regard 

to the possible strain of balancing work and caregiving (Bianchi, 2011; Hsin & Felfe, 2014),

some parents and families may indeed need more support in their daily struggles. Preferably, 

attachment interventions should include a focus on parenting as well as relationships with

childcare teachers and peers (see e.g., Solheim et. al., 2013; Stenseng et al., 2016).

A secure relationship with a childcare teacher can reduce stress in children who are

separated from their parents (R. Bowlby, 2007), and the quality of adult-child interactions in 

childcare settings
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2011). However, as shown in a meta-analysis (Ahnert, Pinquart, & Lamb, 2006), the

likelihood of being securely attached to a childcare teacher sank from 1977 to 2005, and 

compared to girls, boys were less likely to develop secure attachments to childcare teachers 

(Ahnert et al., 2006; see also Fearon & Belsky, 2016). In the Haifa study (Sagi et al., 2002), 

boys appeared to be more vulnerable to center care, unstable care, and high infant-caregiver 

ratios (see Howes & Spieker, 2016 for a summary). Thus, we cannot rule out that childcare is

more challenging to boys than t .

Lastly, there are indications that children with multiple risks (e.g., poor parenting and 

externalizing problems) do not benefit from the same protective factors as children with lower 

risk (see Sabol & Pianta, 2012). Interestingly, however, highly reactive children have been 

found to display the lowest behavioral problem scores of all when the quality of care is high 

(Pluess & Belsky, 2009).

4.4 Attachment Security and the Development of Self-Regulation 

4.4.1 The Development of Attachment Influenced the Development of Emotion 

Regulation 

Although the role of attachment in emotion regulation has been highly elaborated (e.g.,

Cassidy, 1994; Fonagy et al., 2004; Schore, 2000; Shaver & Mikulincer, 2014), the evidence 

beyond the very early childhood years is more modest and methodologically limited (Parrigon 

et al., 2015). Therefore, we aimed to extend the literature by studying the 

attachment emotion regulation link as measured in a cohort sample from the ages of 4-8 and 

by taking change in attachment security into account (Study II). 

Change predicting change

Beyond indicating that attachment and emotion regulation continued to develop over a two-

year period, we demonstrated that change in attachment representations across preschool age 

forecasted change in emotion regulation across early school age. As far as I know, this finding

has not previously been offered. However, our findings are in accordance with studies that

have demonstrated associations with attachment and more competent emotional coping 

strategies (Colle & Del Giudice, 2011; Contreras et al., 2000; Kerns et al., 2007), enhanced 

emotion identification (Brumariu et al., 2012), and increased regulation of threat-induced 

reactivity (Borelli et al., 2010) in middle childhood. Notably, though, Kim and Paige (2013) 
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did not detect any relation between self-reported attachment security and parent-reported 

emotion regulation in a risk sample (n = 74).

Conceptually, our findings illustrate that development is ongoing and that even later 

measured attachment beyond toddlerhood and at the level of representation organizes 

subsequent behavior (Sroufe & Waters, 1977); when security increased, regulatory capacities 

increased, and when security decreased, regulation decreased as well. 

A ory development or 

indirectly through the socialization process (Cassidy, 1994; Sroufe, 1996; Thompson, 2014).

According to van IJzendoorn and Bakermans-Kranenburg (2004; 2012), attachment security 

can be viewed as a buffer against stress or as a moderator of physiological reactivity. 

Consider in this regard the fMRI finding by Moutsiana et al. (2014) that secure attachment in 

infancy predicted neural responding during regulation of emotions 20 years later. In fact, the 

more securely attached individuals showed a different neural pattern when trying to up-

regulate positive emotions. This finding n

positive affect in the dyadic attachment relationship (Biringen, 2008). Thus, a highly secure 

individual has not only learned that negative emotions can and will be resolved, but also how 

to seek and upregulate positive emotions. Indeed, 

of security after a dysregulated experience and a stressful negative state, it is also the 

i (Schore, 2003a, p. 143-144).

By contrast, insecure children have typically experienced that they are left alone with 

difficult emotions to manage, hence experiencing emotions in social settings may be a 

challenge in and of itself. After all, these children s are hypothesized to display less 

confidence in self and/or others especially with regard to managing emotions (Bowlby, 

1969/1982; Sroufe, 2005). The teacher reports of emotion regulation applied here included

appropriate negative emotions in response to hostile, aggressive, or intrusive acts by peers.

Thus, when considering that emotion regulation was measured in the context of peers, 

entrée into the peer group (e.g., Sroufe, 2005; 2016). Indeed, a meta-analysis has provided 

evidence for a substantial role (d = .39) of early attachment in social competence (Groh et al., 

2014). Unfortunately, though, a meta-analysis involving emotion regulation per se, has, to the 

best of my knowledge, not yet been conducted. Again, the confusion of self-regulatory 

concepts (Nigg, 2017; Zhou et al., 2012) may complicate such analyses. 
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Organized insecure attachment and disorganized attachment

Furthermore, because children in the TESS were rated on organized insecure attachment 

strategies (A and C) as well as disorganization (D) (Main & Solomon, 1990), we checked 

whether low security scores reflected insecurity (i.e., high levels of A and C) or 

disorganization (high levels of D). By adjusting for disorganized attachment, we extend the 

literature by demonstrating that the driving force of the attachment emotion regulation link 

was attachment insecurity more than attachment disorganization (Table S3, appendix).

Meta-analytic work has documented mixed evidence of the predictive role of 

attachment disorganization in psychopathology. Whereas Groh et al. (2012) found that 

disorganization only pertained to increased risk of externalizing disorders, not internalizing 

disorders (see also Groh et al., 2017), Madigan et al. (2016) reported that disorganization was 

associated with externalizing as well as internalizing disorders. Importantly, these meta-

analyses were based on different age spans (Groh et al. studied 0-3 years; Madigan et al. 

studied 3-18 years) and methods (Groh et al. used behavioral measures; Madigan et al. used 

representational and questionnaire measures). Nevertheless, because emotion regulation is 

involved in developmental psychopathology (Aldao, Nolen-Hoeksema, & Schweizer, 2010; 

Cole & Deater-Deckard, 2009), our findings that disorganization predicts emotion regulation, 

but not when controlling for attachment insecurity, seem to add value. 

However, even though we used a representational measure among 4-6 year olds, our 

findings are more similar to the work by Groh et al. than the work by Madigan et al. In fact, 

Groh and colleagues reported that insecure (avoidant) attachment, not disorganized 

attachment, was associated with internalizing disorders. This result parallels our finding that 

insecurity, rather than disorganization, had predictive value. Another issue here is that we 

employed a continuous approach, which, again, may reveal results that remain hidden with 

categorical approaches.

Main effects and mixed findings

Even though our findings further highlight the impact of attachment security (B) on the 

development of emotion regulation (with effect sizes in the range ( = .19-.27), the results are 

only valid for teacher-reported emotion regulation. When rerunning the analyses with parent-

reported emotion regulation, there were no main effects of attachment security (B), neither 

intercept nor change, on parent-reported emotion regulation, neither intercept nor change. The 

null finding mentioned above by Kim and Paige (2013) was also based on parent-reported 

emotion regulation; in fact, it was the identical measure that was applied here. Notably,
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though, the parent-reported measure displayed inferior reliability in our study. The 

correlations between parent and teacher reports were modest, which, is common (De Los 

Reyes & Kazdin, 2005) and related to factors such as parent psychopathology (Carneiro et al.,

2017) and teacher-student conflicts (Berg-Nielsen, Solheim, Belsky, & Wichstrom, 2012). In 

addition, we excluded the ERC Lability/Negativity scale as an outcome (due to our focus on 

environmental plasticity, as described earlier). Thus, our results only pertain to the scale of

emotion regulation. 

In sum, attachment representations promoted the development of emotion regulation,

and the driving force appeared to be insecurity more than disorganization. However, beyond 

elopment 

of emotion regulation than to others. By applying a GXE design, the added value of Study II 

also involves the differential effects of attachment. 

4.4.1.1 The Significance of Attachment Security for the More Reactive Children 

Based on the increased evidence that environmental effects are moderated by child 

characteristics in terms of temperamental negative affectivity (Slagt et al., 2016) and 

genotypes (van Ijzendoorn & Bakermans-Kranenburg, 2015), we investigated whether the 

effect of changes in attachment security on changes in emotion regulation would vary as a 

function of child genotype. We relied on the most-studied polymorphism, the serotonin-

related 5-HTTLPR polymorphism, which has been linked to emotional reactivity (see 

(Halldorsdottir & Binder, 2017) and identified as a genetic moderator, even in experimental 

work (Belsky et al., 2013; Belsky & van IJzendoorn, 2015; van IJzendoorn & Bakermans-

Kranenburg, 2015). 

Recall that heightened emotional reactivity is displayed among S homozygotes in

particular (Miller et al., 2013). As such, there was reason to suspect that these children would 

be more dependent upon secure attachment representations than children who (presumably) 

were less reactive. As hypothesized, compared to their peers, the more reactive children

benefited more from being securely attached. Change in attachment security (from ages 4-6)

was a remarkably stronger predictor of change in emotion regulation (from ages 6-8) for the 

5-HTTLPR S homozygotes ( = .63, p = .001) than for SL and LL carriers ( = .06, p = .32;

= .25, p = .006, respectively). In addition, there was even a main effect of the 5-HTTLPR

polymorphism: compared to L homozygotes, S homozygotes evinced decreased emotion 

regulation from 6 to 8 years of age (0.10, p = .035; see Table 2, Study II). Thus, not only did
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attachment differently affect different genotypes, but independent of attachment, the S 

homozygotes did not display the same normative increase in emotion regulation as did their 

peers. 

Again, these findings were based on teacher-reports of emotion regulation. Even if no 

main effects with parent reports were identified, increased attachment security promoted 

emotion regulation at 6 years of age for the SS group (Table S1, appendix). This result is

significantly different from that of the LL group (W = 5.34, p = 0.021), and there was a 

tendency for the SS group to have a steeper increase than the SL group (W = 3.0, p = 0.084).

Secondly, increased attachment security predicted increased emotion regulation from 6 to 8 

years of age for the SS group, and this increase was significantly stronger than in the LL 

group (W = 4.30, p = 0.038). 

Moreover, the effect of attachment at 4 years of age only attained significance when 

parents reported child emotion regulation. Given that previous studies have reported 

attachment-X-5-HTTLPR effects in preschoolers (Kochanska, Philibert, et al., 2009) and 

adolescents (Zimmermann, Mohr & Spangler, 2009; Starr, Hammen, Brennan, & Najman, 

2013), the somewhat mixed GXE results at 6 years of age may be methodological rather than 

substantial. However, it may also be that newly learned emotion regulation is partly specific 

to relationships; first, it is shown towards parents who offer the context of secure attachment, 

and only later generalized to other relationships, such as those with teachers and peers. 

Taking into account that we also discerned a main effect of the SS genotype on change 

in emotion regulation from ages 6-8, we cannot exclude that processes occur beyond the 

preschool years in which the 5-HTTLPR polymorphism comes into play as a more potent 

moderator and predictor. Possibly, the first year in Norwegian schools is somewhat less 

demanding and more similar to childcare than the second year in school. Therefore, compared 

to their peers, the more reactive children may experience the shift from first to second grade 

as more challenging.

Even if individual differences in brain development related to emotion regulation are 

far from identified (Johnstone & Walter, 2014), it has been well documented that as children 

grow older, they use increasingly more cognitive emotion-regulation strategies (Perlman & 

Pelphrey, 2010). This was illustrated with a sample of children ages 5-11 years old, in which 

the older children were reported to use the m

cingulate cortex55

                                                
55 A specialized prefrontal region implicated in emotion regulation. See also 1.2.2.1
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(Perlman & Pelphrey, 2010). As such, from ages 6-8, we may tap into the shift in prefrontal 

activation in which the more reactive S homozygotes possibly lag behind their less reactive 

peers, while at the same time, they profit from the more secure representations in times of 

distress. Indeed, throughout the lifespan, social experiences influence the development of 

brain areas involved in self-regulation (see Kolb et al., 2012 for a review). However, such 

development does not seem to be linear or easy to predict (Ahmed, Bittencourt-Hewitt, & 

Sebastian, 2015). This idea was illustrated earlier in this discussion, and in the context of age, 

gender, and language development (Toivainen et al., 2017, p. 60).

Overall, the secondary analyses with parent-reported emotion regulation, as well as 

analyses of disorganization, replicated some of the teacher-generated data, but we regard 

these results as insufficient for testing differential susceptibility vs. diathesis stress. Thus, the 

further discussion is based on teacher reports of emotion regulation. 

For better and for worse; differential susceptibility

Whether individuals are vulnerable (as in diathesis stress) or plastic (as in differential 

susceptibility) has been an increasing focus in developmental psychology and 

psychopathology. For this reason, we aimed to contribute to the literature by longitudinally 

demonstrating whether S homozygotes not only display poor emotion regulation development 

in the context of decreased attachment security, but also whether these children, in the context 

of increased security, not only beco

(2012) test for diathesis

vs. onstrated that our 

findings support the differential susceptibility model. Consequently, as depicted in figure 1

(see Study II)

of potential; when becoming more secure, these 

of all.

attachment (in)security. For this reason, we further clarified whether we had identified weak 

or strong differential susceptibility by following a statistical model fitting procedure (see 

Belsky et al. (2013). The results supported weak differential susceptibility, but, again, the 

effect among L carriers (the combined SL/LL group) was modest ( = 0.13, p = 0.01)

compared to the stronger effect among SS carriers (Table 3, Study II). As such, we identified 

a weak weak form of differential susceptibility. When considering the limited prevalence of 5-

HTTLPR SS homozygotes in the current sample (SS = 18.4%), changes in attachment seemed 
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to exert a strong impact on only a minority of the children. For the majority of the children, 

this impact was somewhat more limited. 

This finding further sustains the concept of differential susceptibility (Belsky, 1997a;

Belsky et al., 2007; Belsky & Pluess, 2009) in general. More specifically, this finding is also 

in accordance with meta-analytic evidence that indicates the following ideas: the moderation 

effects of 5-HTTLPR of diverse environmental factors prove more consistent with differential 

susceptibility than diathesis stress (van Ijzendoorn et al., 2012; van Ijzendoorn & Bakermans-

Kranenburg, 2015), emotional reactivity is especially linked to individuals who are 

homozygous for the S allele (Miller et al., 2013), and attachment interventions are more 

effective for S carriers (Morgan et al., 2017).

Differential susceptibility and ecological transitions

Our focus on development across the late preschool years to the early school years was not 

only a choice based on the limited available research, but also because of the profound 

ecological transitions that are involved across this developmental age. Because development 

does not take place in a vacuum (Bronfenbrenner, 1979), the finding that changes in 

attachment from ages 4-6 predicted changes in emotion regulation from ages 6-8 should be 

interpreted in the developmental setting of the child. At 6 years of age, (Norwegian) children 

typically end childcare and start school that, evidently, represents a change of context and 

possibly also role transitions, which is one form of ecological transition (Bronfenbrenner, 

1979, p. 103). As the children enter school, they are s, and thus

the demand for discipline, independency, and smooth interactions with peers increases.

However, as we have seen, the effect of changes in attachment which supposedly 

reflects a change in the proximal environment

and for wor . Moreover, in accordance with the transactional56 view on 

development (Sameroff & Chandler, 1975; Sameroff, 2009), Caspi and Roberts (2001) 

emphasized that individuals not only are formed by life-course transitions, but individuals 

typically react and respond to these changes with their personal characteristics. Arguably, 

therefore, the malleable children may not only be most affected by the quality of the proximal 

                                                
56 In the transactional model, development of any process in the individual is influenced by interplay 
with processes in the individual's context over time. The development of the child is a product of the 
continuous dynamic interactions of the child and the experience provided by his or her social settings. 
What is core to the transactional model is the analytic emphasis placed on the bidirectional, 
interdep
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environment, but also to ecological transitions in and by themselves (e.g., having a sibling, 

experiencing parental divorce, moving to a different neighborhood). For this reason, the effect 

of change in attachment may have been amplified by the fact that emotion regulation was 

studied across one of the most significant transitions in children lives, starting school, and 

because increased emotion competency is a bare necessity in the context of schooling. As 

such, one may wonder whether environmental plasticity is more strongly depicted across 

major life transitions. To my knowledge, however, no qualitative or quantitative reviews have

addressed such a possibility. Interestingly, a common issue in GXE research is that some 

genetic effects only can be seen at certain ages (Davies & Cicchetti, 2014; Liu, Maity, Lin, 

Wright, & Christiani, 2012).

4.4.1.1.1 The Pitfalls of GXE Research

The present work applied the candidate gene approach to GXE (cGXE; Duncan, Pollastri, & 

Smoller, 2014), which is associated with many challenges. In fact, the critiques of cGXE 

research are quite substantial (e.g., Dick et al., 2015; Duncan & Keller, 2011; Duncan et al.,

2014; Halldorsdottir & Binder, 2017; Salvatore & Dick, 2015, see also Rutter & Dodge, 

2011) and highlighted here in the main discussion, with a foc .

Operationalization of G

The cGXE is common among psychological scientists but controversial among geneticists 

(Duncan et al., 2014). In fact, the basis for those candidate genes that social scientists 

typically rely on no longer reflects the state of the art in genetics (Dick et al., 2015). Whereas 

cGXE has relied on neurobiological information related to, for example, pharmacotherapies 

(Duncan et al., 2014), the genome-wide association study (GWAS) approach has 

demonstrated that amongst genetic risk variants identified thus far, the vast majority of 

variants do not relate to the protein coding portions of genes, which most often have been the 

hypothesized regions for genetic candidates (Duncan et al., 2014). With that said, GWAS 

studies do not include environmental factors, and geneticists typically focus on the

identification of risk variants for diagnoses (e.g., schizophrenia or diabetes) in adults and not 

the broader specter of normative development (e.g., variation in emotion regulation) during 

childhood. Thus, comparison of GWAS and GXE does not appear to be straightforward. 

As outlined by Dick et al. (2015), it may be appropriate to apply a cGXE approach if 

the choice of G is based on a variant that has a known function. However, such functions are 
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difficult to identify, and studies often differ in regard to how to assign a risk allele. With 

smaller samples, such as ours, homozygotes of the risk allele are often combined with 

heterozygotes in order to increase statistical power. However, such collapsing of alleles is

conceptually problematic (see Dick et al., 2015 for a discussion). For this reason, even though 

we grouped 5-HTTLPR SL with 5-HTTLPR LL based on a statistic test, hence avoiding

arbitrary merging of allelic groups, the problem of placing the heterozygotes remains. Recall, 

however, that the GXE analyses were conducted with three separate groups (SS, SL, and LL). 

It was only when conducting the test of differential susceptibly vs. diathesis stress that SL and 

LL were collapsed.

Further on, we applied 5-HTTLPR because of the increasing evidence of its role in 

emotional reactivity (Canli & Lesch, 2007; Caspi et al., 2011; Halldorsdottir & Binder, 2017).

Again, S carriers evince, for example, stronger amygdala reactivity (Hariri et al., 2005; 

Munafò et al., 2008) and cortisol responses to stressors (Gotlib et al., 2008), which may 

explain why we detected a main effect of 5-HTTLPR. Consequently, even if the role of 5-

HTTLPR in diagnoses (e.g., depression, anxiety) is unclear (Culverhouse et al., 2017; 

Halldorsdottir & Binder, 2017), and much remains to be learned about the serotonergic 

system (Canli & Lesch, 2007), there are sound reasons to believe that 5-HTTLPR somehow is 

, see Caspi et al., 2011). 

It is noteworthy that most research does not take into account that the 5-HTT gene has 

other variations than L and S alleles (Kenna et al., 2012; Kuzelova, Ptacek, & Macek, 2010). 

For example, and paradoxically, the LG allele closely resembles the S allele functionality

(Kuzelova et al., 2010). As a result, studies like ours, which only divide between S/L and L/L 

genotypes may, in fact, underestimate the effect of 5-HTTLPR (Kuzelova et al., 2010). 

Moreover, conflicting results may not necessarily point to 5-HTTLPR as a poor choice of G, 

but rather they may indicate poor operationalization of E and outcomes (Caspi et al., 2011;

Halldorsdottir & Binder, 2017). 

Operationalization of E

In order to advance the GXE field, measures of the environment should be reliable and 

theoretically plausible (Dick et al., 2015). Moreover, too much variability of the 

operationalization of E causes challenges for future meta-analytic work. Also, a Type II error 

may arise when E is poorly assessed (Rutter & Dodge, 2011; Monroe & Reid, 2008). Even if 

we identified a GXE finding with our operationalization of E (i.e., change in attachment) our 

study may still be regarded a somewhat limited test of environmental effects. As mentioned 
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earlier in this thesis, in spite of limited evidence in childhood (Verhage et al., 2017), child 

factors in attachment security cannot be ruled out (Barbaro et al., 2017). As such, our choice 

of E may have indexed other aspects than environmental risk or benefit, per se. In fact, it

might be argued that the measured change in attachment partially

sensitivity to environmental inputs in such a way that children who exhibit more change in 

attachment might do so because they are more susceptible to the environment for better and 

for worse. As a result, the interpretations of our results may be challenged because both 

environment.

Having said that, others have applied attachment as E in very early childhood 

(Kochanska, Philibert, et al., 2009; Li et al., 2016), late preschool years (Hygen et al., 2014),

and adolescence (Starr et al., 2013; Zimmermann, Mohr, & Spangler, 2009). At any rate, the 

work reported herein did not aim to focus on GXE in itself, but rather to investigate whether 

for differential susceptibility, we ensured that E was scaled from very negative to very 

positive. In fact, the mere lack of a negative environment (e.g., lack of negative life events)

may not be equal to the presence of a positive environment (e.g., highly sensitive parents) (see 

Belsky & Pluess, 2009 for a discussion). Therefore, one could argue that attachment was a 

somewhat unorthodox operationalization of E but a relevant operationalization for tests of 

differential susceptibility vs. diathesis stress. 

4.4.2 Attachment Promoted Effortful Control in Boys

In Study I, we provided the first longitudinal investigation of the attachment 

representations effortful control link during the late preschool years. Despite substantial 

continuity in effortful control from ages 4-6, attachment security at 4 years of age predicted 

effortful control at 6 years of age even when initial effortful control, gender, SES, and 

language comprehension at T1 were controlled. 

Our findings complemented three previous studies, which have demonstrated that 

attachment relates to self-regulatory capacities in very early childhood (Fearon & Belsky, 

2004; Kochanska, Barry, et al., 2009; Vondra et al., 2001). The outcomes of these previous 

studies varied from restricted aspects of effortful control (Fearon & Belsky, 2004) to 

regulation in a more general sense (Vondra et al., 2001). Thus, we extended the role of 

attachment beyond infancy and toddlerhood to the level of representation and by studying the 
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Beyond the publication of Study I, a recent study on 

predictors of academic achievement has now demonstrated that effortful control mediates the 

effect of attachment from toddlerhood to adolescence (Dindo et al., 2017). As such, even 

long-term effects of attachment on effortful control have been identified, which further 

supports the value of our own findings. Importantly, however, in our study, attachment 

security only predicted increased effortful control among boys.

The role of age and gender

As outlined in Study I, the attachment effortful control linkage revealed no attachment 

effects on girls (girls, = .01, p = .76; boys, = .15, p = .005). Although we hypothesized an 

attachment security. Notably, our results show an increase in effortful control from ages 4-6,

This

latter finding is reflected by meta-analytic evidence that girls display higher effortful control 

than boys (Else-Quest, 2012; Else-Quest et al., 2006). In fact, this gender gap seems to widen 

from infancy through middle childhood and narrows before puberty (Else-Quest, 2012). This

observation may potentially be due to the aforementioned slower maturity of the neural 

underpinnings of effortful control in boys (Lenroot et al., 2007; Mutlu et al., 2013). Relatedly, 

boys are overrepresented in some of the most profound diagnoses with impaired inhibition or 

attention, such as ADHD and autism (Wichstrøm et al., 2012; Werling & Geschwind, 2013). 

Arguably, therefore, at least within certain timeframes, boys may be more dependent upon 

external emotion regulation and secure attachment representations than girls. In fact, 

Weinberg et al. (1999) reported that infant boys were more dependent on their mothers to 

maintain regulation than infant girls. Also, there are some indications that boys can be more 

vulnerable to, or react differently to, sub-optimal parenting (see David & Lyons-Ruth, 2005; 

Out, Bakermans-Kranenburg, & Van Ijzendoorn, 2009; Rothbaum & Weisz, 1994).

Furthermore, boys are generally more surgent (extroverted) than girls (Else-Quest, 

2012) . the free play of boys is less regulated and 

occurs farther away from adults compared with that of girls (Fabes, Martin, & Hanish, 2003).

Thus, again, the regulatory function of secure attachment may be more important to boys than 

to girls, who are somewhat less surgent, can be regulated by nearby adults, and participate in 

play that is more orderly. Notably, Fearon and Belsky (2004) reported that secure attachment 

buffered against lower continuous task performances among preschool-aged boys. There is 
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also some evidence that attachment may be a stronger predictor for the social development 

(Leaper, 2002) and behavioral problems (Fearon et al., 2010) of boys than for girls. 

A developmental shift?

Another finding that indirectly may shed light onto gender differences have emanated from 

research by Espy and colleagues that was recently published as an SRCD57 Monograph 

(Nelson et al., 2016). Here, a developmental shift in executive control was revealed in

typically developing children (n = 388). Whereas executive control (e.g., inhibition, flexible 

shifting) and foundational cognitive abilities (e.g., motor speed, language abilities, 

visual/spatial perception) were inseparable at ages 3 and 3.75, these two factors uniquely 

contributed to executive tasks performance at age 4.5 and 5.25. Because the constructs of 

executive control and effortful control overlap in terms of attention and inhibition (Clark et 

al., 2016), the age of 4 to 5 years hence represents a particularly important developmental 

(Nelson et al., 2016). Thus, not only does effortful control rapidly develop from preschool to 

school years (Eisenberg et al, 2014; Rothbart, 2011), but there may be a qualitative shift in

effortful control between ages 3-5 (Nelson et al., 2016).

Now, if gender is thought of as a proxy for age or maturity, we may have studied boys 

in a highly relevant time span, yet studied girls in a less potent time span (see also 4.5.4). 

After all, if girls, to some extent, have an ,

somewhat less dependent on their attachment style. Consider, in this regard, that whereas 

children with poor self-regulation adjust better in the context of high quality parenting, the 

absence of such parenting is less of a threat to children who already have adequate self-

regulation (see Bates, Schermerhorn, & Petersen, 2012). Another finding that can support this 

line of thinking is from a study by Spruijt, Dekker, Ziermans, and Swaab (2018): In a sample 

of 4-8 year olds, supportive and less intrusive behavior as well as question style

Parents who asked more open-ended (and not too few or 

too many) questions had children who displayed better inhibitory and attentional control.

However, this finding was moderated by age; the parental effects only impacted the youngest 

part of the sample, which again supports the idea that gender may be a proxy for age or 

maturity. 

                                                
57 Society for Research in Child Development.
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Lastly, it cannot be discounted that effortful control may enhance secure representations. 

Unfortunately, however, we did not map any cross-lagged effects. Nonetheless, by controlling 

for initial levels of effortful control, we identified a unique contribution of secure attachment 

representations on effortful control, and a recent randomized control study has shown that 

attachment-based interventions can increase executive functions among toddlers (Lind, Raby, 

Caron & Roben, 2017). Such experimental evidence strengthens our own findings. 

4.5 Scientific Considerations

4.5.1 Correlations vs. Causations

Admittedly, none of our studies can answer questions of causality. Although the TESS has a 

longitudinal design, our research was based on correlational studies. As is the case for 

developmental research in general, any relevant unmeasured time-variant factor (e.g., peer-

relations) or time-invariant factor (e.g., genetics) may have confounded our results. Notably,

more stringent statistical models could have controlled for such confounders. For example, 

dynamic panel models, which adjust for time-invariant unmeasured confounders (e.g.,

genetics, item overlap across questionnaires), have now been applied to developmental

research (see Klein, Bergmann, & White, 2017; Wichstrøm, Belsky, & Steinsbekk, 2017).

However, the measures available for the present work (e.g., MCAST, CBQ, EAS), were only 

measured twice, and at least three measurement points are required in order to apply dynamic

panel models (Bollen & Brand, 2010). As a result, we could use neither ordinary growth 

modeling nor dynamic panel models (or similar methods), and the issue of causality could not 

be addressed in our work. However, longitudinal designs and independent measures are less

likely to lead to spurious effects. In particular, the change within change methodology in 

Study II reduces the possibility of time-invariant factors (i.e., factors that affect the outcome 

to the same extent at different time-points) influencing the results, as they cannot explain 

changes over time.

4.5.2 Attrition and Generalizability

The next question to address is if the results reported herein can be generalized to the 

population. Although there was some attrition from recruitment to T1 and between time 

points (figure I), no systematic missing was revealed in Study I or III, and the combined effect 

of predictors of attrition in Study II was weak. The TESS studies have generally reported 

limited selective attrition (Hygen et al., 2015; Skalickà, Belsky, Stenseng, & Wichstrom, 
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2015; Stenseng et al., 2016; Wichstrom, Belsky, & Berg-Nielsen, 2013; Wichstrom, Belsky, 

Jozefiak, Sourander, & Berg-Nielsen, 2014). Factors such as gender, social skills, behavioral 

functioning, parental mental health, and SES did not predict attrition (Hygen et al., 2015;

Skalickà et al., 2015; Stenseng et al., 2016; Wichstrøm, Belsky, & Berg-Nielsen, 2013). 

Moreover, and similar to Study II, when factors have predicted attrition in the TESS (e.g.,

teacher-rated social competence) the (combined) effect has been very limited (Reinfjell, 

Karstad, Berg-Nielsen, Luby, & Wichstrom, 2016). 

Still, we had no information concerning those families who, at the very outset, 1) did 

not show up at the health checkup for 4-year olds (2.7% of the cohorts), 2) the families with 

insufficient proficiency in Norwegian (n = 176), 3) those families that the health workers did

not invite (n = 166), and 4) those who declined to participate before the sample was drawn (n

= 503). This lack of information poses hypothetical limitations to the representativity of the 

TESS sample (when stratification is adjusted). For example, families with insufficient 

proficiency in Norwegian may have represented a lower SES group than the final sample 

studied in the TESS. 

Of note is, however, that adjusted for stratification, the TESS study sample (at T1)

was compared to the register information from Statistics Norway on all parents of 4-year olds

in 2007 and 2008 in the city of Trondheim (Wichstrøm et al., 2012). The only parameter that 

somewhat deviated was the rate of divorced parents, which was higher in the TESS sample 

than in the population (7.6% and 2.1%, respectively) (see Wichstrøm et al., 2012 for more 

details). 

Attrition and generalizability was investigated in another Norwegian population-based 

longitudinal study: the TOPP study, which was initiated in 1993. Here, the total dropout rate 

was higher than in the TESS (56% and 30%, respectively). However, as documented via a 

Monte Carlo simulation58, the attrition rate did not affect the estimates between variables 

(Gustavson, von Soest, Karevold, & Roysamb, 2012). Thus, Gustavson and colleagues (2012) 

concluded that longitudinal studies of risk and protective factors are informative even when 

attrition is substantial. 

Overall, the TESS sample appears to be representative of the population in Trondheim 

and Norway, hence the findings are generalizable to our given context. However, if the 

original 2003 and 2004 Trondheim cohorts posited more risk than we were able to detect, the 

                                                
58 Data simulation that uses random samples from a known population (see Mooney, 1997).
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results reported herein (which took stratification into account) could, possibly, be somewhat 

underestimated. 

4.5.3 P-values and Effect Sizes

The present research consistently applied a significance level of 0.05, which is common yet 

arbitrary and problematic in and of itself (Ellis, 2009; (Ziliak & McCloskey, 2008). Whereas 

a more stringent significance level reduces the chance of Type I errors, which, again, is 

recommended by geneticists (Duncan et al., 2014), approaches that are too conservative may 

tch -off between the risk of two 

unwanted outcomes (Field, 2009). 

Because there is a vast problem with low reproducibility of results in psychology, and 

because reproducibility increases with stricter significance levels (Aarts et al., 2015), it could 

be argued that we should have applied a level of, for example, 0.01 or 0.001. On the other 

hand, as long as effect sizes and confidence intervals are reported, the p-value is not the sole 

17; Durlak, 2009; Ziliak & McCloskey, 

2008). Admittedly, larger samples increase the likelihood of significant results (Ellis, 2009), 

and the TESS sample is on the larger side. For this reason, in order to accommodate the 

increasing demands of reports of other indicators, such as confidence intervals (Card, 2017; 

Durlak, 2009), and make our research more transparent, we provided effect sizes (regression 

and correlation coefficients) and confidence intervals across all studies. In that sense, the 

research community can independently determine the overall nature of our results. 

At the end of the day, interpretation of statistical results requires qualitative 

evaluation. According to Durlak (2009, see also Ellis, 2009), judgment of effect sizes as 

suggested by Cohen (1988; 1992) was a rule of thumb and not to be applied mechanically. 

Whether effects are small, medium, or large also depends on the context (Durlak, (2009).

Durlak (2009) argued that the following factors may be taken into account in order to evaluate 

effect sizes: i) the quality of the research, ii) the comparability of outcomes (comparing 

and judgment of confidence intervals (how precise are the estimates?), and 

iii) practical value. If we apply these principles to the current research, here illustrated by 

Study II (attachment emotion regulation), we i) provided data from a thoroughly designed 

study, and although ii) comparisons were hindered by the lack of similar studies, the 

confidence interval for change in attachment on change in emotion regulation (B = .20, 95%,

CI = .08-.31) was fairly narrow; iii) the findings also imply that fostering attachment security 
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may promote emotion regulation, which, in turn may decrease the risk of psychopathology 

(Cole & Deater-Deckard, 2009).

4.5.4 Did We Study Development? 

As Bergman and Cairns wrote, Longitudinal data are the life-blood of developmental 

research (2000, p. 448). However, development is a complex phenomenon (Sroufe, 2009),

which has been compared to a web of pathways (Meins, 2017). Even though longitudinal 

designs are warranted when investigating such pathways, they may not always be the best 

option for the story of more intricate developmental processes. In fact, most research only 

provides a snapshot of these processes (Flynn, Pine & Lewis, 2006), and the current study is 

included in the range of this tradition. 

Some scholars have argued for a microgenetic approach to the study of development 

(see Siegler & Svetina, 2002), which would be to recruit children who are on the verge of a 

developmental change (e.g., achievement of more advanced problem-solving skills), and 

expose the children to situations in which such capacities are trained, thereby studying the

processes as they take place. Although the microgenetic approach promotes in-depth 

knowledge of developmental processes that lead to change, such studies are often conducted 

in the context of normative cognitive development (see Siegler & Svetina, 2002) and have 

less value when it comes to issues of long-term stability and change. Nevertheless, this 

approach is a reminder of the significance of thorough and repeated assessments. 

The lack of more than two measurement points not only poses limits to statistical 

approaches but also impedes investigations of developmental transactions. As indicated by 

Sameroff (2009, p. 13), two measurement points cannot shed light on development as 

transactions between the child and its environment over time (Sameroff & Chandler, 1975; 

Sameroff, 2009). Also, as discussed in Study II, insufficient measurement points create 

limitations with regard to the temporal ordering of change. Thus, for example, the possibility 

that emotion regulation might influence attachment could not be addressed in this study.

Furthermore, the two-year lag was a rather default procedure, which, amongst other 

factors, related to project economy and practicalities and not necessarily theories of

development. This is often a limitation of developmental research (see Bergman & Cairns, 

2000). For example, yet hypothetically, with regard to Study I, it can be argued

young girls are more self-regulated than young boys in the first place (Else-Quest et al., 
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2012),

between the ages of 3-5 (see Eisenberg et al., 2014 for a discussion).

.

4.5.5 Strengths and Challenges with Observational Measures

Our work involved observational measures of the concepts of IWMs and parental sensitivity, 

which, arguably, are difficult concepts to operationalize. The strength of our approach relates 

to the fact that our measures were built upon a rich history in developmental psychology (the 

MCAST builds on the SSP, and AAI and the EAS build upon work by Ainsworth and others). 

However, there are several challenges to the observed measures. 

As discussed by Thompson (2008), measurement of key constructs is often not 

optimized in large-scale research project (e.g., NICHD). Indeed, the TESS could not 

prioritize, for example, longer and repeated observations in naturalistic settings or measuring 

attachment to both parents. Also, the psychometrical indexes of coders agreement varied from 

ICC = .71 (EAS sensitivity at T1) to ICC = .86 (MCAST continuous B at T2), but continuous 

measures of MCAST A and C were lower and even critical (A = .71 [T1]; A = .72 [T2]; C =

.70 [T1]; C= .52 [T2]).

In spite of the evidence that attachment security at the behavioral level predicts 

attachment security at the representational level, Bretherton (2005) has advocated for 

somewhat cautious comparison of attachment across the SSP and story-completion 

techniques , and construction of realities make the 

latter more complex to interpret. Therefore, training and expertise are warranted in order to 

generate valid data (Brownell, Lemerise, Pelphrey & Roisman, 2015). Yet, even expert coders 

may display somewhat non-optimal inter-rater reliability. In an attachment study by Zeanah, 

Smyke, Koga, and Carlson (2005), which involved two other well-known experts E. Carlson 

and A. Sroufe, the interrater reliability of SSP was reported to be adequate (k = .78) and was 

almost identical to our k with categorical B at T1 (.77); the authors wrote that 

(Zeanah et al., 2005, p. 1018). In another study, which 

involved coding of family interactions, the authors reported that when coder agreement was 

below a cutoff point, a third coder would score the session and the most experienced coders 

would code the difficult cases (Kerns, Tomich, Aspelmeier, & Contreras, 2000). These

examples illustrate that inter-rater reliability can be more or less reconciled before the raw 

data are applied in analyses, which in turn complicates comparison of research, also because
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es to inter-rater reliability are not always transparently reported. In the 

TESS, independent coding was done before the reliability was calculated. 

The continuous attachment scores applied in this work rested on the categorical MCAST

coding system. This hybrid approach may be regarded as a limitation. However, it is also a 

transparent method that takes into account that some children operate with more or less secure 

representations within the same assessment (as well across time). As Bowlby put it, children 

learn that available (Bowlby, 

1973, p. 237). Also, our hybrid approach was rather straightforward and is therefore possible 

to be replicated by others who apply the MCAST. Yet again, comparison of research may be 

impeded when methods become too varied (Radke-Yarrow, 2000). 

It should be noted that less is known about the MCAST as a measure of father-child 

relationships (Goldwyn et al., 2000). Thus, based on our discussion above on paternal vs.

maternal attachment (see also Di Folco et al., 2017), our results are somewhat uncertain when 

it comes to the representativity of paternal attachment. E

security did not differ across parental gender, such levels do not disclose any matters of 

functionality.

Although 12 hours in certainly not necessary to get a good estimate of mother-infant 
-15 minutes is most unlikely to be enough59 (E. Waters).

According to Biringen (2008), judgment of parental sensitivity is challenging and considered 

to be the most complex of the parental behaviors that constitute parental emotional 

availability. Whereas Ainsworth and colleagues spent more than 70 hours per family (n = 26) 

when studying parent-child interaction in the Baltimore Study, we spent approximately 30 

minutes on such observations (n = 921). In fact, the association between EAS sensitivity and 

attachment security is reported to be stronger when observations are longer (Biringen et al., 

2014). To some extent, this may explain the weak sensitivity-attachment associations in our

work. It can also be argued that it is quite fascinating that even shorter observations of parent-

child dyads can produce results as reported herein. After all, parental sensitivity turned out to 

be involved in cumulative risk in reducing attachment security (Study III).

59 See http://www.psychology.sunysb.edu/attachment/measures/content/ainsworth_scales.html
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4.5.6 Stringent Methodology Among Geneticists  

Differential susceptibility has not been established with stricter methods used by geneticists 

involving very different threshold of significance (Duncan et al., 2014). Therefore, not only 

may our choice of G and E be problematic, but also the identification of differential 

susceptibility per se. In fact, data simulations have shown that with smaller sample sizes, and 

in the context of Type I error, differential susceptib , which statistically is known as a 

cross-over/disordinal interaction, is more likely to be demonstrated than is diathesis stress, 

which statistically is known as an ordinal interaction (Dick et al., 2015; Roisman et al., 2012).  

Also, many studies have concluded on cross-over/disordinal interaction (differential 

susceptibility) on the basis of visual inspections of interactions, which is problematic because 

a visual plot may not be statistically distinguishable from an ordinal interaction (diathesis 

stress; see Roisman et al., 2012 for a discussion). As such, our statistical test of cross-

over/disordinal vs. ordinal interaction somewhat strengthens the current findings. However, 

we only applied the Widaman approach for such testing (Widaman et al., 2012; Belsky et al., 

2013) and hence cannot rule out that a different result would emerge with alternative tests

(see Del Giudice, 2017; Roisman et al., 2012; see also Belsky et al., 2015).  

Overall, the present finding that the impact of changes in attachment on changes in 

emotion regulation was a) moderated by 5-HTTLPR genotype and was b) in terms of a (weak) 

cross-over/disordinal interaction could be a Type I error; this idea cannot be ruled out. 

Another possibility is that our findings reflect an association between some unmeasured 

genetics related to the 5-HTTLPR and (even an) unmeasured environmental factor related to 

attachment security.  

It should also be noted that we did not include any demographic variables (e.g. gender, 

SES) in this Study II. We hence do not know whether inclusion of demographics could have 

produced different results. For example, a recent study has demonstrated that genetics can 

interact with gender and age (Sannino et al., 2017). Because of the aforementioned 

association with attachment and gender, there could even be a three-way-interaction of 

attachement-X-5-HTTLPR-X-gender in predicting emotion regulation. Nevertheless, and as 

summarized below, the following factors may strengthen the value of our findings:  

The study was longitudinal and involved a change change design, which, although it

increases the measurement error, has the benefit of reducing time-invariant

confounding factors. To my knowledge, such a design has rarely been applied in
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cGXE work. Also, when testing for GXE, the initial level or baseline of attachment 

(i.e., E, the predictor) was controlled. 

The sample was moderately large (n = 678), stringently recruited, and consisted of

children of the same age; it also included equally many boys as girls and was

homogenous in terms of Caucasian ethnicity (the S-allele tends to serve as a plasticity

marker in Caucasian samples; van Ijzendoorn, Belsky, & Bakermans-Kranenburg,

2012).

G (5-HTTLPR), E (change in attachment), and outcome (teacher-reported emotion

regulation) were independent measures. Thus, shared informant bias was reduced,

which is especially important when testing differential susceptibility, as a self-reported

assessment of E could involve heritable response biases.

E was operationalized in such a way that it supposedly reflected change to a very

positive environment (high attachment security) or change to a very negative

environment (high attachment insecurity).

The choice of G (5-HTTLPR) was due to its link to emotional reactivity.

The grouping of heterozygotes (5-HTTLPR SL) with a homozygous group (5-HTTLPR

LL) was based on a statistical test.

In terms of differential susceptibility, the conclusions on disordinal vs. ordinal

interaction, and weak vs. strong disordinal interaction were based on statistical tests

(not visual inspection).

Apart from what has already been discussed, the specific limitations of each study are 

provided in Study I-III.

4.6 Implications and Proposals for Future Research

he principal main effects are likely to be interactions

One overall message from this thesis is that attachment effects may apply in a more 

differentiated manner than what often is considered. Here, we demonstrated that effects can 

vary from none strong (change in 

attachment security on change in emotion regulation for the 5-HTTLPR genotypes). 

the basis of, for example, child characteristics, while taking the specific outcome into 
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of itself.

Fostering security

Attachment is not static, and attachment security at an earlier point in time is no guarantee for 

better adaptation at a later point in time. If attachment security declines, this may forecast 

declined emotion regulation as well. Efforts to foster secure attachment relationships should 

thus not be restricted to the very first years of life, as increasing security across the transition 

to school or preventing its decline clearly seems to have prospective benefits. The focus on 

security is relevant given that insecurity, rather than disorganization, emerged as a significant 

predictor of emotion regulation. 

Environmental plasticity

Whether and how attachment affects a child, and whether and how the child would benefit 

from interventions, may depend on the degree of environmental plasticity of the child, but 

Importantly, high 

reactivity (e.g., negative affectivity) should not be considered solely as a risk, as it also may 

keep a promise for change. At any rate, the present GXE findings should be not only be 

replicated but also tested via randomized control trials. A proposal for future studies is to 

include a measure of adult differential susceptibility as well (see Aron & Aron, 1997; 

Hartman & Belsky, 2016). 

Even if it is too early to conclude whether interventions should be carried out in 

specific ways for specific children and families, future studies should keep investigating what 

works for whom (see e.g., Morgan et al., 2017). 

Attachment in context 

The finding that cumulative risk (insensitive parenting and long hours in childcare) may 

undermine attachment development throughout the preschool years is notable. Apart from 

increasing parental sensitivity, which is common in attachment interventions (see e.g.,

Cassibba, Castoro, Costantino, Sette, & Van Ijzendoorn, 2015; Hoffman, Marvin, Cooper, & 

Powell, 2006), the amount of time children are separated from their caregivers should perhaps 

also be targeted. At the end of the day, however, this issue is not just a matter of personal 

choice (Belsky, 2009; Phillips & Shonkoff, 2000). Nevertheless, perhaps parents should be 
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informed that with long hours in childcare, sensitive caregiving becomes even more important 

in order for children to develop trustful relationships.

Relatedly, a recent U.S. social policy report published by the SRCD highlighted that parenting 

i the most emotionally powerful, demanding, and consequential task of adult life. Long 

before modern societies emerged, extended family and community members shared the task 

of parenting. Today, without such a network of experience and support, it is a task for which 

(Teti et al., 2017, p. 3). The present study sample was one of 

low risk (e.g., sensitive caregiving appeared to be the norm and SES played a minor role). In 

the future to come, where Norwegian welfare arrangements could be put in play due to, for 

example, lowered gross national income in combination with increased expenses (see NOU

2016: 3), we should carefully consider what structures uphold low risk in our society. The 

reason for this consideration is that not only may higher risk increase attachment insecurity 

and disorganization, but such attachments in combination with other risk factors may be a 

whole different story than attachment insecurity in the context of low risk. 

Dysregulated boys or overregulated childhood?

, but perhaps a reflection of 

what is considered adaptive in our time. After all, in a society where nearly all children, from 

very early on, attend highly organized arenas (childcare center, school), with high demands on

self-regulatory capacities and advanced socio-cognitive understanding, some children may be 

more fit to adapt than others. Possibly, our gender-related findings may shed further light on

the ongoing debates of quantity of childcare (e.g., Drugli et al., 2017), school start, and drop 

out (Stoltenberg, 2017) here in Norway. 

Future research

As I started out on this journey, I aimed for findings that could add something new to the 

literature. Now that this journey comes to an end, I find myself just as occupied with the issue 

of scientific replication and publication bias (see e.g., Card, 2017; Duncan, Engel, Claessens, 

& Dowsett, 2014). Future research should combine the factors that lead to trustworthy 

findings. For example, longitudinal studies that have measured attachment on several

occasions may now rerun their analyses with stricter statistical models in order to address 

questions of causality. Also, one should strive for a balance between large samples and 

thorough methods. The recruitment method and large sample applied herein could be used in 
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order to select subsamples for more thorough and naturalistic investigations, which could 

include, for example, studies of paternal attachment and attachment in intact and non-intact 

families. In addition, the role of gender in the development of attachment representations 

should be given further attention. According to one of the pioneers of attachment research,

Everett Waters (201560), the most important attachment studies have not yet been 

conducted.

60 E. Waters at SRCD Biennal Meeting. Part of the conversation is available here:
https://www.youtube.com/watch?v=bhOeoUs6dwg. See also Waters, Petters, and Facompre (2015). 
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4.7 Conclusions

The overarching research questions (page 3) are answered as follows: 

I.

representations, which at both times were more secure among girls, a) became

more secure and b) were characterized by instability. Because of this finding, the

late preschool years may represent a developmental period when attachment

security can be strengthened or weakened. Programs and interventions to foster

attachment security should therefore not be limited to the very youngest children.

II. Overall, attachment security in preschool and early school age years promoted

self-regulation, but the effects did not apply universally: a) higher security

predicted increased effortful control for boys only, and b) increased attachment

security forecasted increased emotion regulation for all children, yet significantly

stronger for the presumably more reactive children (5-HTTLPR SS genotypes,

18% of the sample).

III. The cumulative risk of low-sensitive parental caregiving in combination with high

quantity of childcare negatively interfered with attachment development.

Promoting sensitive caregiving could possibly foster security among these

children.
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Afterthought

Norway tops the global happiness rankings for 2017 in the World Happiness Report.

At the end of the day, the families recruited from the peaceful city of Trondheim generally 

displayed low risk. This reality contrasts the starting point of attachment theory, which built 

upon two world wars, adversity, and despair. Now, worldwide, 28 million children have 

recently fled their homes because of conflict and war (Unicef, 2016). Who are their 

attachment figures and where can they be found? 
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Figure II 

TESS Stratification 
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