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Abstract

This dissertation examines the consistency and specificity of attachment patterns in emerging
adulthood. The theoretical basis of this dissertation is attachment theory. Originally, attachment
theory emerged to describe the attachments between children and their parents. Nowadays,
attachments in adulthood are also described within its own framework. It can be expected from
previous research that there is a great deal of consistency (in the sense of agreement) between
attachments to different attachment figures and that attachments are very stable over time.

This dissertation takes a closer look at the concept of consistency. In addition to the consistency
of attachments to different figures and the consistency of attachment over time, it also
distinguishes the consistency of mutual attachments within parent-child dyads and the
consistency of self- and informant perceptions of attachment.

The data base for this dissertation is a study of 2014 high school graduates who were asked
about their attachments to parents, friends, and partners at four measurement occasions in the
year after their high school graduation. Parents, friends, and partners also participated in the
study and described their attachments to the emerging adults. In addition, the parents also
assessed the emerging adults' attachment and well-being.

The three empirical studies in this dissertation examined different issues. The first study
examined the relationship between emerging adults' attachment to their parents and their well-
being. This showed that attachment was strongly related to well-being. Furthermore, this study
showed that parents were good at assessing their emerging adult children's attachment.

In the second study of this dissertation, a new statistical model is presented that allows the

temporal stability and consistency of reciprocal attachments to be examined simultaneously. This



model showed that attachments were very stable even during the turbulent first year after high
school graduation, and that emerging adults' attachments to their parents and parents'
attachments to emerging adults were strongly correlated. This correlation was higher for the
stable elements of the attachment than for the changeable elements.

The third study examined attachment to different attachment figures. This showed that
attachments to parents, friends, and partners had strong similarities. However, there was also a
large proportion that was specific to the individual attachments and could not be explained by a
general attachment style. In this study each emerging adult described attachments to multiple
friends, as a result it was shown that these attachments to friends had more commonality. This
suggests that individuals' attachment representations contain elements that are specific to certain
domains of attachment figures, such as friends in this case.

Across all studies, it appeared that many of the assumptions of attachment theory were
confirmed even when more accurate and measurement error-free models were used. However,
the more accurate methodology allowed for a more sophisticated examination of the different
types of consistency. Attachments are quite stable over time and they strongly agree within

parent-child dyads.



Zusammenfassung

Diese Dissertation untersucht die Konsistenz und Spezifitat von Bindungsmustern im frithen
Erwachsenalter. Die theoretische Basis dieser Dissertation ist dabei die Bindungstheorie.
Urspriinglich entstand die Bindungstheorie, um die Bindungen zwischen Kindern und ihren
Eltern zu beschreiben. Inzwischen werden auch Bindungen im Erwachsenenalter in dessen
Rahmen beschrieben. Dabei ldsst sich aus der bisherigen Forschung erwarten, dass zwischen
Bindungen an unterschiedliche Personen eine grofse Konsistenz (im Sinne einer
Ubereinstimmung) besteht und dass Bindungen zeitlich sehr stabil sind.

Diese Dissertation betrachtet den Begriff der Konsistenz genauer und unterscheidet neben der
Konsistenz der Bindungen an unterschiedliche Personen und der Konsistenz der Bindung tiber
die Zeit auch noch die Konsistenz von gegenseitigen Bindungen innerhalb von Eltern-Kind-
Dyaden und die Konsistenz der Selbst- und Fremdwahrnehmung von Bindung.

Die Datengrundlage dieser Dissertation bildet eine Studie an Abiturienten des Jahrganges
2014, die im Jahr nach ihrem Schulabschluss zu vier Messzeitpunkten nach ihren Bindungen an
Eltern, Freunde und Partner befragt wurden. Es nahmen auch die Eltern, Freunde und Partner an
der Studie teil und beschrieben wiederum ihre Bindung an die jungen Erwachsenen. Aufserdem
schitzten die Eltern noch die Bindung und das Wohlbefinden der jungen Erwachsenen ein.

Auf dieser Basis untersuchten die drei empirischen Studien dieser Dissertation
unterschiedliche Fragestellungen. In der ersten Studie wurde der Zusammenhang zwischen der
Bindung der jungen Erwachsenen an ihre Eltern und ihrem Wohlbefinden untersucht. Dabei
zeigte sich, dass die Bindung stark mit dem Wohlbefinden zusammenhing. Aufierdem zeigte

diese Studie, dass die Eltern die Bindung ihrer Kinder gut einschatzen konnten.



In der zweiten Studie dieser Dissertation wird ein neues statistisches Modell vorgestellt, dass
es ermoglicht, die =zeitliche Stabilitit und die Konsistenz von gegenseitigen Bindungen
gleichzeitig zu untersuchen. Dieses Modell zeigte, dass die Bindungen auch im turbulenten ersten
Jahr nach dem Abitur sehr stabil waren und dass die Bindungen der jungen Erwachsenen an ihre
Eltern und die Bindungen der Eltern an die jungen Erwachsenen stark korreliert waren. Diese
Korrelation war dabei hoher fiir die stabilen Anteile der Bindung als fiir die verdnderlichen
Anteile.

In der dritten Studie wurde die Bindung an unterschiedliche Bindungsfiguren untersucht.
Dabei zeigte sich, dass die Bindungen an Eltern, Freunde und Partner starke Ahnlichkeiten
aufwiesen. Allerdings gab es auch einen groflen Anteil, der spezifisch fiir die einzelnen
Bindungen war und sich nicht durch einen alles umfassenden Bindungsstil erklaren lieflen. Da in
dieser Studie die Bindungen an mehrere Freunde pro Person untersucht wurden, konnte gezeigt
werden, dass diese Bindungen an Freunde eine grofiere Gemeinsamkeit aufwiesen. Dies spricht
dafiir, dass die Bindungsreprasentationen von Personen Elemente enthalten, die spezifisch sind
fiir bestimmte Doméanen von Bindungsfiguren wie in diesem Fall die Freunde.

Uber alle Studien hinweg zeigte sich, dass sich viele Annahmen der Bindungstheorie auch bei
der Verwendung genauerer und messfehlerfreier Modelle bestdtigten. Die genauere Methodik
ermoglichte es jedoch, die unterschiedlichen Arten der Konsistenz differenzierter zu untersuchen.
Bindungen sind zeitlich recht stabil und sie stimmen innerhalb von Eltern-Kind-Dyaden stark

uberein.
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INTRODUCTION

1. Introduction

This dissertation examines the consistency and specificity of patterns of attachment in
emerging adulthood. Consistency always describes a correspondence of different entities, while
specificity rather emphasizes the separation and difference of these entities. The entities examined
in my dissertation are different aspects of attachment. I investigate whether attachments to
different people are similar, whether attachments are stable over time, whether the mutual
attachments that connect people are similar, and finally whether other people can perceive those
attachments correctly. These investigations form the core elements of my dissertation.

In Chapter 2, I present the attachment theory and its history. The purpose of this chapter is to
clarify the fundamental assumptions about attachment, especially adult attachment. At the same
time, the chapter shows how issues of consistency and specificity are related to recent issues in
the current attachment research.

Chapter 3 explains the basics of the statistical models I used in order to find answers to current
questions in attachment research. The models used were adapted to the specific questions of
attachment research. This also results in new interpretations for the concepts of consistency and
specificity, which are also discussed in this chapter.

In Chapter 4, I present the study which all empirical studies in this dissertation are based on.
It describes how the different attachments to parents, romantic partners, and friends were
assessed and which instruments were used to measure attachment quality. This chapter also

describes the sample of emerging adults that was examined in the empirical studies.
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Chapter 5 contains Study 1 in which the relationship between attachment and well-being was
examined. In addition, the study examined the extent to which parental and self-perceptions of
attachment and well-being coincide.

Chapter 6 includes Study 2 which introduces a new statistical model to represent attachment
stability and change. This model also allows to examine if the mutual attachments of emerging
adults and their parents change differently.

Chapter 7 contains Study 3 which examined the consistency of attachments to different
attachment figures. The question was whether people have a general working model of
attachment that ensures that attachments to very different people evolve similarly.

Finally, Chapter 8 contains the concluding discussion in which I summarize the results of the
three empirical studies. Based on the merged results, implications for theory and application are
discussed that arise from this dissertation.

The eighth chapter is followed by the Appendices, which contain, among other things, the

supplementary materials of the empirical studies.
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2. Attachment

Attachment theory is already about 70 years old, yet it is still a fruitful theory that drives
diverse research (Thompson et al., 2021). Throughout its history, the theory was expanded.
Nowadays, more relationships are considered attachments, and furthermore considerations have
shifted from the behavioral level to the level of mental models. The historicity of attachment
theory makes it necessary to trace the development of the theory in broad outlines to make the
current issues and research understandable. This chapter will trace this development from the
precursor theories to classical attachment theory and then finally to adult attachment. Such a
historical examination could be much more extensive. Nevertheless, in this chapter the focus will

be on the central developments that ultimately had an impact on the studies of this dissertation.

2.1 Early History
2.1.1 Psychoanalysis

In the beginning was Sigmund Freud, this at least holds for the attachment theory. In Freud's
psychoanalysis, the experiences in the early years of a person’s life occupy a central position for
the development of the personality. According to Freud (1924), boys desire their mothers sexually.
The prevention of the fulfillment of this very drive, coming from the father and society, is
supposed to produce the formation of the psychic apparatus with its separation between ego, id
and superego.

In addition to the influences of the Oedipus complex on the development of a child, Freud

(1940) also presented theories on influences that correspond even more closely to what was called
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attachment in later theories. Freud (1940) described that the mother is the first erotic object for a

child. In his work 'Outline of Psychoanalysis' the corresponding, often quoted passage reads:
This first object subsequently becomes completed into the whole person of the
child's mother, who not only feeds him but also looks after him and thus arouses
in him many other physical sensations pleasant and unpleasant. By her care of the
child's body she becomes his first seducer. In these two relations lies the root of a
mother's importance, unique, without parallel, laid down unalterably for a whole
life-time, as the first and strongest love-object and as the prototype of all later love-
relations —for both sexes. (Freud, 1940, p. 65)

It is a central feature of Freud's theories that he does not make a fundamental distinction
between what will later be called attachment and sexual desire, but rather understands this as
expressions of the same libidinous force (Bischof, 2009). In his late work, Freud calls the unifying
drive of sexuality and attachment Eros and distinguishes it from the destructive death drive
(Fahrenberg, 2015). In the quoted text excerpt, it is clear how these libidinous urges are combined
with physical pleasure when certain parts of the body are stimulated. Elsewhere, Freud (1924)
states that this development of the particularly sensitive regions passes through an oral, anal, and
phallic phase.

In Freud's writings, the central position of the mother as the first attachment figure is already
laid out. This idea is picked up later again in a transformed form in attachment theory. In contrast
to later theories, Freud focuses on libidinous drives and the attachment to the mother grows rather
secondarily from the drive satisfaction. An important note for Freud's theories is that he derived

them retrospectively from adult memory.
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Anna Freud further developed Sigmund Freud's theories through observations and studies of
children. During World War II, she and Dorothy Burlingham studied children in England who
were placed in a residential war nursery (Burlingham & Freud, 1942). They observed the impact
of separations from their parents and described that the absence of a mother figure has a strong
impact on emotional development of children from 5 months of age (Burlingham & Freud, 1944).
They already used the term attachment for example by stating that children normally “develop
attachment to a stable mother figure” (Burlingham & Freud, 1944). They also recommended that
children should be assigned a specific person in life as a mother substitute and describes how this
can alleviate children's distress.

While Anna Freud continued to support her father's drive-theoretical assumptions in
principle, she broadened the view in the ego psychology she founded (Freud, 1936 / 1993). In her
reflections, she focused on the defense against drives. When a child appears to be avoiding their
parents, according to this theory it can be understood as a defense against fear and anger (Freud,
1936 / 1993).

Psychoanalysis in children was also explored by Melanie Klein (1952), who laid foundations
in her object relations theory that were later incorporated into attachment theory. Melanie Klein
developed her object relations theory from the Hungarian school of psychoanalysis. In contrast to
the theories described by Sigmund Freud, Klein focused on the relationship to objects outside of
one's own body. Instead of one's own sensitive, erogenous zones, the child's innate drive refers to
the mother's breast (Klein, 1952). In the process, according to Klein, the infant also develops
aggressive feelings toward the mother's breast, as she also withdraws affection from the child and

leaves the child to hunger. The representatives of the emerging attachment theory were bothered
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by the fact that Klein interpreted the bond between child and mother too much in the context of

the satisfaction of food and warmth needs (Ainsworth, 1969; Bowlby, 1958).

2.1.2 Bowlby’s Early Works on Deprivation

The beginning of John Bowlby's research, like Anna Freud's, was the study of children who
had been separated from their mothers for long periods of time due to hospitalization or
evacuation during World War II. He distinguished between partial and total deprivation; the
latter being characterized by the absence of a mother substitute (Bowlby, 1953). Total deprivation
occurred primarily among children in institutional care. Bowlby (1953) described multiple long-
term consequences of total deprivation. He observed a delay in emotional, intellectual and
language development, furthermore the inability to form real relationships and friendships,
increased aggressiveness, a tendency for bed-wetting, depression, anxiety and even an higher
probability to commit crimes.

The extent of Bowlby's presumed influences might seem extreme from today's perspective.
One reason could be that total deprivation is rarer today and institutions have changed, which
was also a result of attachment theory. However, recent research exists on children who spent
their early childhood in states of total deprivation in Romanian orphanages of the 1980s and early
1990s and who were adopted later on. These children showed similar changes to those described
by Bowlby. They confirmed Anna Freud's and John Bowlby's observation that damage is less
severe and largely reversible when deprivation ends before six months of age (Kreppner et al.,
2007). When deprivation lasted longer, orphans from Romania showed deficits in mental

development at age 6 (Rutter & O'Connor, 2004) and at age 11 (Kreppner et al., 2007). The children
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also showed reduced weight at age 6 compared with other adopted children who had not
previously been exposed to total deprivation (Rutter & O'Connor, 2004). Social behavior was also
impaired and about 20% of the children adopted after 6 months of age exhibited extremely deviant
social behavior at age 6 (Kreppner et al., 2007). A controlled randomized trial of institutionalized
Romanian children demonstrated that prolonged institutionalization resulted in more severe
mental harm than adoption (Nelson et al., 2007). Thus, many of Bowlby's observations on total
deprivation appear to be confirmed.

Bowlby was already collaborating in his research on total deprivation with Mary Ainsworth,
who worked in England for some time. As part of this collaboration, they began to shift research
from the severely disturbed to more regular mother-child relationships. Mary Ainsworth went to
Uganda in 1954 to observe mother-child relationships with in-depth behavioral observations in a
field research project (Ainsworth, 1964). Her observations of mother-child interactions were an

important template for the later Baltimore study and for the development of attachment theory.

2.1.3 Ethological Influences

The development of attachment theory was significantly influenced by ethological research.
Bowlby refers extensively to the work of Konrad Lorenz on imprinting in geese (Bowlby, 1969).
Attachment theory also adopted the idea of control systems that purposefully organize and
regulate behavior from ethology (Waters, Bretherton, & Vaughn, 2015). Such control systems
ensure that a target state is reached through a multitude of individual behavioral steps, whereby
the behavioral sequence is continuously adapted to the distance between state and target (Bischof,

2009).
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Animal studies had an important role in the development of attachment theory. Harlow's
studies with rhesus monkeys were particularly influential. In these studies, rhesus monkeys
developed an attachment to a mother substitute made of cloth in the absence of their real mothers
(Harlow & Zimmermann, 1959). The monkeys were also attached to this mother substitute even
when they received their food from another mother substitute that was made only of wire. These
studies impressively disproved earlier theories, which had declared the food supply to be the
center of the bond between child and mother. In Harlow's studies, the monkeys also fled to their
attachment figure when frightened and used it as a source of security (Harlow & Zimmermann,
1959). Based on these studies and other observations, Ainsworth later described attachment
figures as safe havens (Waters, Bretherton, & Vaughn, 2015). Bowlby (1980) declared ethology to

be his main source of inspiration for the development of attachment theory.

2.2 The Classical Era of Attachment Theory
2.2.1 Paradigm Shift

The history of attachment theory in a narrow sense began with Bowlby's article "The Nature
of the Child’s Tie to his Mother’ in 1958, in which Bowlby distinguished himself from the
prevailing psychoanalytic theories of the bond between child and mother. Based on findings from
ethology, he criticizes several theories. Bowlby described that the secondary drive theory assumes
attachment only as a consequence of the child's physiological needs. Bowlby assigns Anna Freud
to this theory and criticizes that she did not move away from the theory despite contrary

observations in the orphanage.
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Bowlby (1958) also distanced himself from Melanie Klein and her theories on the central role
of the mother's breast in the relationship between child and mother. Bowlby contrasted this with
a biologically influenced view. He assumed that the function of attachment is independent of the
provision of food, the satisfaction of drives, or the stimulation of erogenous zones. Thus, Bowlby
also distinguished clearly between sexuality and attachment. Instead, Bowlby assumed that the
primary function of attachment is its survival value. He supported this assumption by referring
to the studies of Harlow and many others from the field of ethology.

With this differentiation from previous theories, Bowlby initiated a paradigm shift in the
Kuhnian sense. In doing so, Bowlby himself stated: “I emphasize that at present this is no more
than my belief and that whether or not ethology will prove a fruitful approach to psycho-analytic
problems is yet to be shown” (1958, p. 365). The future of the approach was still unclear. Bowlby
and Ainsworth subsequently elaborated on the theory, and through Ainsworth's studies, the

paradigm of attachment theory was formed over the next several years.

2.2.2 Core Assumptions and Central Concepts

Like any major theory, attachment theory has central concepts and assumptions, most of
which were originally introduced by Bowlby and Ainsworth. These will be described here. In the
course of extending attachment theory to adult attachment, some concepts have been refined (see
Chapter 2.3.1), but their basic meaning has not changed.

Attachment. Attachment is an enduring bond between a child and a mother figure (Ainsworth
et al., 1978/2015). Even though the mother is often used to describe this bond, Bowlby (1969) and

Ainsworth et el. (1978/2015) both emphasized that another person who acts as a primary caregiver
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can also take on the role of mother figure. While attachment itself is not biological, children are
biologically predisposed to form an attachment with one or more specific figures (Bowlby, 1969).
Incidences of children not developing any attachment are only possible in cases of total
deprivation such as institutionalization, but children in families always develop an attachment,
even if the parents are hard-hearted and dismissive (Ainsworth et al., 1978/2015).

Attachment Behavior. The term attachment behavior needs to be distinguished from
attachment. It represents a behavioral system similar to the ones known from ethology. This
behavioral system can comprise many different concrete behaviors. With attachment behavior,
children try to get security from the primary caregiver (Bowlby, 1969). Depending on the situation
and the age of the child, attachment behavior can include things like crying, smiling, or crawling
to the primary caregiver (Bowlby, 1969). Attachment behavior is activated in the face of danger or
emotional distress (Mikulincer & Shaver, 2016). So, while attachment as an enduring bond always
exists, attachment behaviors only show up sometimes (Ainsworth et al, 1978/2015).

Bowlby (1969) describes four developmental stages of attachment behavior, whereby the child
gradually learns to better incorporate the behavior of the primary caregiver into his or her
behavior. According to Bowlby’s theory, the fourth and final stage, the goal-corrected partnership,
should begin in the third year of life (Bowlby, 1969). The child's behavior in this phase is aligned
with set-goals (Ainsworth et al., 1978/2015). These set-goals can change due to external (danger)
and internal (hunger, fatigue) influences (Bowlby, 1969).

Ainsworth et al. (1978/2015) described that attachment behavior is interconnected in a control
loop with another behavioral system, namely the exploration behavior. In attachment theory, this

connection is described as the safe base or (somewhat less militarily) the safe haven. The child

10
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uses the primary caregiver as a safe base and as long as they feels safe, the exploration behavior
is active, and the child explores the area. As soon as a danger is perceived (because something
surprising happens, for example), exploration behavior is inhibited, and attachment behavior is
activated. Thus, a shift of the set-goal takes place. Sometimes it may be enough for the child to
reassure itself by looking back at the primary caregiver (in the sense of making contact with the
base). In other cases, closeness to the primary caregiver is established through attachment
behavior. This can happen by crying so that the primary caregiver picks up the child or by moving
towards the primary caregiver.

Working Models. The child's behavior is influenced by stable mental representations about
the attachment figure and the relationship, the so-called working model of attachment (Bowlby,
1973). This working model is formed in the context of experiences with the attachment figure and
forms a knowledge store. With this working model of attachment, the child can improve on
predicting the behavior of the attachment figure in future situations, for example by knowing
which behaviors are most likely to achieve the goal of closeness (Mikulincer & Shaver, 2016). For
adults, the solidified working models are also called attachment representations (Mikulincer &
Shaver, 2016).

Multiple Attachments. In the early years after its emergence, attachment theory referred
mainly to the child's attachment to the primary caregiver. However, it has always been clear that
a child can also have attachments to other figures. Bowlby (1969) even described bond to toys and
cuddle cloths as attachment. If a child has multiple attachment figures, he or she does have

multiple individual attachments rather than an attachment to a group of people. Bowlby (1969)

11
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described it as an exciting question to what extent these attachments coincide (this is one of the
questions to which this dissertation would like to add further insight, even after 50 years).
Attachments of different people (and within one person) may differ in terms of their
attachment style. For example, an attachment may be more or less anxious (Bowlby, 1969). Note
that the typical distinction between strong and weak attachment, which lay people tend to make,
is not a distinction that is made within the framework of attachment theory (Forslund, et al., 2021).
The distinctions of different attachment styles go back to the research of Ainsworth et al. (1978)

which will be described in more detail below.

2.2.3 The Strange Situation Procedure

In their classic study, Ainsworth et al. (1978/2015) examined the development of 106 children
from Baltimore area families. The first step was visiting those families at their homes. During the
observations they made thereby they paid special attention to the attachment behavior. But since
these observations made in the home environment rarely revealed any clearly identifiable
attachment behavior, a laboratory investigation was developed that became known as the Strange
Situation Procedure (SSP; Ainsworth et al., 1978/2015). It consists of an approximately twenty-
minute sequence of a total of eight episodes. The sequence starts with the mother alone in a room
with her child (the children in the original study were about one year old). A stranger joins in and
the baby is left with the stranger in an initial separation phase while the mother has left the room.
The mother returns and there is a second separation where the baby is completely alone and then
first the stranger and finally with mother returns (for a detailed description of the phases see

Ainsworth et al., 1978/2015, Chapter 2). The build-up of the SSP is supposed to activate attachment
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behavior to an ever-increasing degree and indeed the children showed the most distinct behaviors
towards the end, according to which they were subsequently also classified.

Based on Bowlby's theoretical expectations, many individual behaviors were coded to
evaluate the original SSP study. For further research, a more qualitative and explorative approach
proved to be more fruitful, in which the children's behavior was described in three broad
categories, especially during the reunion with the mother. Those three categories were initially
labeled A, B, and C. Later on they each underwent several individual renamings, but they still
form the foundation of the classification of children's attachment style. Ainsworth viewed the
categories as a starting point for further exploration and she believed other categories of
attachment styles were possible (Ainsworth et al., 1978/2015, Chapter 3). In fact, Main (who was
involved in the SSP studies as a collaborator with Bowlby) and Solomon (1986) later defined a
fourth attachment style, which they called D. These four attachment styles form the basis of most

subsequent measurements of attachment.

2.2.4 Attachment Styles

The following description of the four attachment styles summarizes the main observations of
Ainsworth et al. (1978/2015) and links them to the classifications and explanations of other
researchers. For a detailed description of the attachment styles, see Ainsworth et al. (1978/2015,
Chapter 3 and 15). Ainsworth used only letters to designate the styles; later generations of scholars
instead used different names for the styles.

Style B. The largest group of children was assigned to attachment style B by Ainsworth et al.

(1978/2015). These children actively seek proximity to the mother or want to interact with her. In
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doing so, they prefer interaction with the mother to interaction with the stranger. Some of these
children showed a lot of stress when the mother was away, others showed less. If they showed
stress, the stranger could never fully calm them down and they wanted to go to their mother.
When the mother returned, they reacted with joy or rapprochement. Ainsworth et al. (1978/2015)
distinguished four subtypes that differed primarily in the amount of stress they showed during
the separation.

Ainsworth et al. (1978/2015) referred to these children as securely attached children (and for
this style there are no deviating designations). They were less anxious than children with other
attachment styles and have greater confidence in the availability of the primary caregiver. This
was also confirmed by observations of the children at home. Only when the separation from the
mother in the artificial and foreign environment of the SSP became too prolonged and obvious,
some of them showed restlessness and crying. However, they allowed themselves to be calmed
down again by the mother, especially by close physical contact. In further investigations of the
Baltimore study, the children showed themselves to be more eager to discover and more
cooperative.

Attachment style B is the most common style in studies in the nonclinical population. Meta-
analyses have shown that over 60% of children in the normal population were securely attached
to their mothers (Ahnert et al., 2006; Fox et al., 1991; Van Jjzendoorn & Kroonenberg, 1988; Van
ljzendoorn et al., 1999). The meta-analyses also showed that more than 60% of the children were
also securely attached to their fathers (Ahnert et al., 2006; Fox et al., 1991) and around 40% were

securely attached to their nonparental care providers (Ahnert et al., 2006).
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Style A. The children with attachment style A showed avoidance of closeness to the mother
in the SSP during the reunification episodes (Ainsworth et al. 1978/2015). Some of these children
showed stress when left alone, but as soon as the stranger was present, they calmed down again.
Overall, they seemed to differentiate less than other children between the stranger and the
primary caregiver. Ainsworth et al. (1978/2015) distinguished two subtypes of Style A, one largely
ignoring the mother and not actively seeking proximity. The second subtype showed more mixed
behavior with a tendency to make contact with the mother, which was then repeatedly interrupted
by turning away and ignoring.

The children with attachment style A have less confidence in the availability and
responsiveness of their primary caregiver than style B children (Ainsworth et al., 1978/2015). The
goal of their behavior is to lower and deactivate their need for attachment (Mikulincer & Shaver,
2016). Therefore, they tend to avert their gaze from the mother to reduce their increased tension
in the separation situation (Ainsworth et al., 1978/2015). Ainsworth et al. (1978/2015) assumed
that this behavior results from negative experiences with the mother. The children have
experienced a rejection of their need for physical and emotional closeness and try to prevent such
experiences by de-activating their attachment system with avoiding behaviors.

Based on the description of Ainsworth et al. (1978/2015), the attachment style A was labeled
‘insecure-avoidant’ (e.g., Main, 1990) or just ‘avoidant’ (e.g., Asendorpf et al., 1997; Fox et al., 1991;
Mikulincer & Shaver, 2016). Meta-analyses showed that between 15% and 20% of North American
middle-class children have an avoidant attachment with their mother (Fox et al., 1991; Van
ljizendoorn et al., 1999). Another meta-analysis indicated that this attachment style is more

common in Western European countries (Van Ijzendoorn & Kroonenberg, 1988).
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Style C. Children with attachment style C showed ambivalent behavior (Ainsworth et al.,
1978/2015). On the one hand, they resisted contact with the mother, on the other hand, they
showed a clear search for closeness. They did not ignore the mothers (as the children of Style A
had done). Ainsworth et al (1978/2015) distinguished two subgroups, one showing primarily a
great deal of anger toward both the mother and the stranger. The second subgroup was very
passive and showed little exploratory behavior even when the mother was present.

Ainsworth et al. (1978/2015) described children with this attachment style as anxious with little
trust in the primary caregiver. But instead of deactivating behaviors (like children with style A),
they use hyperactivating strategies to achieve proximity to their primary caregiver (Mikulincer &
Shaver, 2016). At the same time, their high distress and high arousal can lead to an angry
ambivalence with their attachment figure (Ainsworth et al., 1978/2015).

This attachment style is labeled “insecure-ambivalent’ (e.g., Main, 1990), “anxious-ambivalent’
(e.g., Asendorpf et al., 1997), “anxious’ (e.g., Mikulincer & Shaver, 2016), or ‘resistent/ambivalent’
(e.g., Main, 2000). According to meta-analyses, between 9% and 14% of North American middle-
class children have an anxious attachment with their mother (Fox et al., 1991; Van Ijzendoorn et
al.,, 1999). Another meta-analysis indicated a similar frequency in Western European countries
(Van Jjzendoorn & Kroonenberg, 1988).

Attachment styles A and C are both characterized by insecure attachment and thus form a
contrast to attachment style B. Ainsworth et al. (1978/2015) reported that there was little difference
in the behavior of the insecurely attached children at home and that the difference between the

two insecure styles only became apparent in the very stressful SSP. Thus, the security versus

16



ATTACHMENT

insecurity of attachment style represents a key distinction that Bowlby (1969) had previously
theorized to exist.

Style D. Attachment style D was not described until later studies of SSP by Main and Salomon
(1986). Children with this attachment style exhibit an incoherent mix of behaviors that are fearful,
aimless, disoriented, or inconsistent (Mikulincer & Shaver, 2016). Particular behaviors are freezing
in motion or responding anxiously to the parent. These behaviors are uncommon in the normal
population but are more common in maltreated or high-risk groups (Waters et al., 2015).

Main and Solomon (1986) referred to this attachment style as 'disorganized/disoriented'. This
name is meant to express that this attachment contrasts with the three organized attachment styles
A, B and C. Attachment style D is also insecure, with the degree of insecurity being the strongest
in this attachment style (Mikulincer & Shaver, 2016). An alternative name for this style is 'fearful
avoidant' (Mikulincer & Shaver, 2016). A meta-analysis found 15% of North American middle-
class children have a disorganized attachment with their mother, in samples with a low

socioeconomic status the percentage of disorganized infants was 25% (Van Ijzendoorn et al., 1999).

2.2.5 Maternal Sensitivity

Attachment theory assumes that the child's attachment behavior forms a control loop with the
mother's nurturing behavior (Bowlby, 1969). As a secure base, the primary caregiver is not a
passive person, but their behavior influences the attachment of the children. Ainsworth et al.
(1978/2015) reported a higher maternal sensitivity for mothers of children with style B. The

mothers of children with style A were very reserved toward them and tended to reject physical
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closeness. Mothers of style C children were less responsive to children's crying, as were less
rejecting.

These different maternal behaviors are referred to as maternal sensitivity (Ainsworth et al,,
1978/2015). Maternal sensitivity describes the immediate, continuous, and adequate response to
the child's emotional needs. Sensitivity versus insensitivity is a central dimension of maternal care
through which children can learn that their signals are understood and valued (Grossmann et al.,
2013). The security in the attachment of a child was moderately associated with the sensitivity in
the caregiving behavior for mothers (De Wolff & Van Ijzendoorn, 1997). The corresponding

association for fathers was only weak, but still significant (Lucassen, et al., 2011).

2.3 Adult Attachment
2.3.1 A Cognitive Turn

A Move to the Level of Representation. Attachment theory continued to evolve, and as the
1980s progressed, the cognitive elements of attachment theory received more attention
(Thompson et al., 2021). The original studies on SSP were very much focused on child and parent
behavior. In 1985, Main et al. published a programmatic article, bringing working models of
attachment more into focus. This reflection had begun as the children observed in the studies grew
older (some were also studied repeatedly in long-term studies). Instead of pure behavior, the
statements of older children about their thoughts and feelings could also be observed.

Bowlby (1980) had described that working models of attachment are formed from experience

and then contain accumulated information about the self, the attachment figure, and the shared
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relationship. These internalized working models then function partly automatically and below
conscious awareness. Bowlby also assumed that working models stabilize over time.

Main et al. (1985) argued that working models of attachment include affective and cognitive
components. The observed behavioral differences in the various attachment styles are directly
attributable to differences in the working models of attachment. Main et al. assumed that these
differences in working models are reflected in language and structures of mind. Accordingly, their
study showed that children could also be classified based on their statements about an imagined
separation from their parents.

As attachment research shifted to working models of attachment, extensive studies of parents'
working models also emerged. Main and her colleagues developed the Adult Attachment
Interview in the 1980s (see Main, 2000). In their studies, they distinguished three types of parental
working models ('secure/autonomous’, 'dismissing', and 'preoccupied'), each corresponding to a
child attachment style. In 75% of the cases, the security/uncertainty-dichotomy of the parental
working model and the child style matched.

Main (2000) described that style B in children tends to correspond with parents classified as
'secure/autonomous’. These parents coherently describe their own attachment-related experiences
and can clearly describe pleasant and unpleasant experiences. Style A in children tends to
correspond with parents who are classified as 'dismissing'. These parents describe their own
childhood attachment experiences very positively and deny an influence of negative experiences.
Often only a few things are remembered. Style C in children tends to correspond with parents
who are classified as '‘preoccupied’. These parents react very emotionally to the memories of their

own attachment experiences with anger, fear, or with strong passivity.
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The Adult Attachment Interview studies are less central to the content of this dissertation, but
the categories did have an impact on the adult attachment classification introduced below. The
shift to the representational level and studies of parents also lay the groundwork for examining
attachment in individuals beyond childhood.

Attachment Quality. In connection with the increased focus on working models, attachment
quality also moved into the focus of research. Attachment styles differ in terms of the quality of
attachment experienced. While individuals of style B have a secure attachment quality, the
attachment qualities of styles A, C and D are rather insecure (Ainsworth et al., 1978/2015).
Attachment styles and attachment quality are related constructs that both describe interindividual
differences in attachments. Attachment quality examines (mostly dimensional) differences
between attachment styles and the corresponding the working models. Attachment quality
captures the child’s expectation about the availability of the attachment figure in times of need
(Forslund, et al., 2021). A securely attached child trusts that the attachment figure would be
available in times of need. An insecurely attached child does not have this trust and, depending
on the attachment style, reacts with avoidant or hyperactive attachment behavior (Mikulincer &
Shaver, 2016).

This dissertation examines the consistency and specificity of attachment quality. It is assumed
that attachment quality is closely related to the working models of attachment. Facets of
attachment security are also considered, such as trust in the attachment figure, the assumed
openness of the attachment figure to communication, as well as the perceived relatedness of the

attachment figure (Armsden & Greenberg, 1987).
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Attachments beyond Infancy. In the course of extending the concept of attachment to later
stages of life, Ainsworth (1989) provided a more detailed definition of attachment and
distinguished affective bonds from relationships. Affective bonds are more long-term than
relationships and, unlike relationships, they are not always dyadic. Affective bonds are
characteristics of an individual who experiences a long-lasting connection with a partner. In these
affective bonds, the partner is never interchangeable. Hence, this partner does not fulfill a certain
role, but the affective bond refers to him as an individual.

Ainsworth (1989) defined attachment as a special form of an affective bond. In attachment, the
partner as an attachment figure provides security and comfort and thus represents a secure base.
This does not mean that all attachments are secure, but even in the case of an anxious or avoidant
attachment, security is sought (but may not be found) with the attachment figure. Ainsworth
(1989) further argued that partnership relationships and friendships can also be attachments if the
partners serve as a secure base for each other in a symmetrical one. However, asymmetrical
constellations are also conceivable, where one partner is an attachment figure for the other, but

not vice versa.

2.3.2 Romantic Love as an Attachment

Hazan and Shaver. The starting point of the research on adult attachment is usually attributed
to the article by Hazan & Shaver (1987) and the subsequent one by Bartholomew & Horowitz
(1991). Hazan and Shaver (1987) explained romantic love as an attachment process, building

heavily on the idea of working models of attachment. In a bold argument, they conclude:
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According to Bowlby, working models (which we will also call mental models) and
the behavior patterns influenced by them are central components of personality.
The claim of cross-situational and cross-age continuity is still controversial but is
supported by a growing list of longitudinal studies from infancy through the early
elementary school years.(Hazan & Shaver, 1987, p. 512)

The also cite some studies, but none of the studies from that time had explored the stability of
attachment from childhood to adulthood. Bowlby (1973) actually wrote that the working models
of attachment stabilize over the course of a person's life, and that attachment experiences shape
individuals in a variety of ways. In this vein, Hazan and Shaver (1987) described the working
models more like personality traits.

Hazan and Shaver then used Ainsworth et al. (1978/2015) categories of secure,
anxious/ambivalent, and avoidant attachment as a basis for describing romantic attachment
styles. Based on the categories, they created brief descriptions, describing attachment styles as
global ways of forming attachments to others. The working models examined hereby are global
(with a focus on romantic relationships).

Bartholomew and Horowitz. In the studies of Bartholomew and Horowitz (1991) emerging
adults (who were called young adults in the article) were interviewed about their friendships,
romantic relationships, and their worship of close relationships in general. Based on these
interviews, the emerging adults were classified in one of four attachment patterns. These four
attachment patterns are derived from two axes like the quadrants of a coordinate system. These
two axes are meant to describe how much a person depends on others because of a negative self-

image and how much they avoid other people because of a negative image of other people.
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When naming the attachment patterns, Bartholomew and Horowitz (1991) followed Main's
classifications from the AAI (see Chapter 2.3.1). They designated individuals with low
dependence and low avoidance as secure. Individuals with a high dependence and a low
avoidance were labeled as preoccupied. The preoccupied category is most likely to correspond to
an ambivalent type according to Hazan and Shaver (1987) and Ainsworth et al (1978/2015). For
individuals with high avoidance, Bartholomew and Horowitz (1991) again distinguished two
patterns. Those who combine high avoidance with low dependence were described as dismissing,.
Individuals with high avoidance and high dependence were described as fearful.

Unlike Hazan and Shaver (1987), Bartholomew and Horowitz's (1991) model was clearly
designed as a dimensional model, and the four labels do not represent separate categories but
only illustrate the quadrants. The model is elegant; unfortunately, later research showed that the
two axes are not independent, but that the three non-safe patterns are opposite the safe one, which
again makes the safe-unsafe axis of attachment dominant (Asendorpf et al., 1997).

Communalities of the Theories. Despite all the differences in the location of attachment
styles, there are great similarities in the approaches of Hazan and Shaver (1987) and Bartholomew
and Horowitz (1991), which then became formative for many studies of adult attachment. Instead
of attachments to clearly named attachment figures, attachment now conceals the formation of
relationships to many different figures from quite some different domains. By referring to Main's
studies on adult attachment, it becomes explicit that the attachment of the adult person is seen as
the result of his or her childhood experiences.

By viewing attachment through working models of self and others, attachment is often seen

as a general trend in relationship formation in studies of adult attachment (see also Mikulincer
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and Shaver, 2016, Chapter 6). The working models formed in early attachment experiences with
the primary caregiver are thus thought to be the basis for quite different attachment relationships
later in life. This approach thus assumes a strong stability of attachment and a strong
correspondence between the different attachments within a person. This implies a general and
trait-like working model of attachment, which clearly goes beyond the interpretation that

Ainsworth created for adult attachment (see Chapter 2.3.1).

2.4 Emerging Adulthood
2.4.1 A New Developmental Stage

This dissertation considers only a narrow age range after high school graduation. The
participants in the study are therefore referred to as emerging adults. In 2000, Arnett presented
his theory on emerging adulthood as a new life stage. Arnett described that in Western countries,
the age of marriage (a possible sign of adulthood) had shifted significantly backward, with a
median age beyond 25. Arnett (1998) described three criteria that young people apply to describe
themselves as adults: Taking responsibility for themselves, making independent decisions, and
being financially independent. Based on these criteria, many young Americans between the ages
of 18 and 25 described themselves as not yet adults. A significant influencing factor here was that
they portrayed themselves as not financially independent. For this reason, Arnett (2000) suggested
that individuals in Western cultures between 18 and 25 should be referred to as emerging adults.
Later articles moved the end of emerging adulthood to 29 years (see Arnett et al., 2011).

In addition to later marriage times, moving out of the parental home is also an important

developmental step that is usually taken during emerging adulthood (Jonkmann et al., 2014). In
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doing so, moving out causes a boost in achieving independence and an increase in well-being
(Kins & Beyers, 2010). The establishment of first long-term, serious romantic relationships is also
associated with emerging adulthood (Neyer & Lehnart, 2007). At the same time, it is the age phase
of study, training and first professional experiences (Buhl, Wittmann, & Noack, 2003).

Unlike other life stages, emerging adulthood is characterized by a variety of possible social
roles, worldviews, and lifestyles (Arnett, 2000). During this phase of life, attitudes about one's
parents, about sexuality and religiousness are more likely to change than in other phases of life
(Lefkowitz, 2005). During this time shifts from an asymmetrical to a more symmetrical
relationship within the parent-child relationship occur, in doing so the relationship between a

child and their mother can already reach a symmetrical status in this phase (Buhl, 2009).

2.4.2 Important Critique of the Concept

In posting the new life stage of emerging adulthood, Arnett pointed out that a forgotten half
of young people's cohorts has too often been overlooked by psychological research. He is referring
to those young people who do not attend college. Arnett hoped that this half would become a
better focus of research under the paradigm of emerging adulthood. Regarding this point, Hendry
and Kloep (2007a) formulated a very pointed critique. They pointed out that Arnett's theory was
not only ethnocentric, but also contained biases regarding social class and gender. In addition,
Hendry and Kloep (2007b) emphasized that developmental stages do not explain anything, so
that emerging adults can at most be a label for a more or less homogeneous group of people.

There is not enough space within this dissertation to fully unroll this debate about the

existence of emerging adulthood; but for a further read, Arnett and his critics have elaborated this
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elsewhere (see Arnett et al., 2011). In summary, the variable role expectations and the unstable
relationship between dependence and independence from parents is primarily an aspect that
affects students and people with a higher education degree in Western societies. In the context of
this dissertation, we are concerned with young people who have completed a German Abitur, so

the concept of emerging adults can be applied to them.

2.5 Recent Research
2.5.1 General Working Model of Attachment

In more current research on adult attachment, attachment is often conceptualized in light of
general working models of attachment (Fraley, Heffernan et al., 2011). In the relevant studies,
attachment is used as a description of the person's basic way of forming relationships. Examples
of studies examining emerging adults examined the association of more secure general
attachment with less envy (Baumel & Berant, 2015) and higher well-being (Kafetsios & Sideridis,
2006; Karreman & Vingerhoets, 2012). More secure general attachment was associated with less
loneliness and more social support (Bernardon et al., 2011). Secure attachment was also associated
with developmentally appropriate timing for moving out of the parental home (Seiffge-Krenke,
2006).

The use of general working models to describe attachment is particularly common in clinical
psychology. In some cases, the attachment style is described as a fixed character trait. A review
article for psychotherapists on attachment styles by Meyer & Pilkonis (2001) summarizes this

position very explicitly:
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Adult attachment styles describe people's comfort and confidence in close
relationships, their fear of rejection and yearning for intimacy, and their preference
for self-sufficiency or interpersonal distance [...]. Attachment styles are formed in
response to real-life experiences with caregivers and other people, and they reflect
mental representations ("internal working models") of others, of oneself in relation
to others, and of relationships in general. (Meyer & Pilkonis, 2001, p. 466)

These descriptions clearly go beyond the statements of classical attachment theory. However,
Bowlby (1988) himself, in his late work, reflected on the application of attachment theory in
psychotherapy, strongly emphasizing the aspect of transferring acquired working models of
attachment to new relationships. He wrote:

Nevertheless, as the child grows older, the pattern [of attachment] becomes
increasingly a property of the child himself, which means that he tends to impose
it, or some derivate of it, upon new relationships such as with a teacher, a foster-
mother, or a therapist. (Bowlby, 1988, p. 127)

This emphasizes more strongly than earlier writings the idea of a general and trait-like
working model (see also Mikulincer & Shaver, 2016, Chapter 14). In a meta-analysis, higher
anxiety in this general attachment style was found to predict poorer outcome after therapy (Levy
et al., 2011). Other studies showed that higher general attachment security was associated with
lower psychological distress (Lopez & Gormley, 2002; Scharfe & Cole, 2006) and depression (Wei,
Shaffer et al., 2005; Wei, Russell et al., 2005).

The idea of a general working model of attachment is often accompanied by the idea of

stability. It is assumed that attachment in early childhood has a continuing influence on
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attachment even in adulthood (see Bowlby 1988, Meyer & Pilkonis, 2001). However, in a meta-
analysis, Pinquart et al. (2013) showed that attachment ratings from childhood to young
adulthood are not correlated. Thus, the theory of general attachment style as a stable personality

trait is on shaky ground.

2.5.2 Relationship-Specific Working Models of Attachment

The idea of focusing attachment on a general work model has been challenged by many
studies (e.g., Caron et al., 2012; Doyle et al., 2009; Furmann et al. 2002; La Guardia et al., 2000;
Ross & Spinner, 2001). Fraley, Heffernan et al. (2011) summarized the criticisms of general
working models of attachment. In doing so, they emphasized that many questionnaires on the
general working model of attachment are unclear in their wording and reference (when individual
items refer more to romantic relationships and others refer more to one's relationship with one's
parents). Furthermore, according to Fraley, Heffernan et al. (2011) a general working model of
attachment is not able to represent the intraindividual variance of attachments within a person. It
was shown that ratings on specific attachments were not equivalent to ratings on general
attachment (Ross & Spinner, 2001). In a long-term study, general and specific attachments had
different trajectories of change (Hudson et al., 2015).

Following the logic of specific attachments, several studies investigated the relationships
between the different attachments (Asendorpf & Wilpers, 2000; Doyle et al., 2009; Fraley,
Heffernan et al., 2011; Fraley, Vicary et al., 2011; Furman et al., 2002). These studies showed that
although different attachments are associated, the association is not high enough to reduce

attachment to a general attachment style. In emerging adulthood, security in specific attachments
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to different figures was positively associated with well-being (Caron et al., 2012; La Guardia et al.,
2000). Specific attachment with parents was negatively associated with psychological distress
(Hiester et al., 2009). And even specific attachment to pets is positively correlated with well-being
(Luhmann & Kalitzki, 2016). Attachments to parents (e.g., Cook & Kenny, 2005), friends (e.g.,
Cook et al., 2016), or romantic partners (e.g., Lehnart & Neyer, 2006) are most examined in

emerging adults.

2.6 Aims of this Dissertation
2.6.1 Current Questions

In a current programmatic article, Fraley and Dugan (2021) emphasized that the consistency
of attachment security across time and relationships is one of the current issues in attachment
research. The issues of consistency and specificity raised by Fraley and Dugan (2021) include
multiple questions. It is precisely these questions that this dissertation seeks to answer. The most
obvious is the question on the degree of attachment stability, that is, consistency over time. Here,
preliminary studies suggest higher stability over shorter periods (Fraley, 2002), whereas stability
over long periods is likely to be much lower (Pinquart et al., 2013).

Consistency across different relationships is the second of Fraley and Dugan's (2021)
questions. The questions of consistency across attachments to different domains of attachment
figures is also the question of the existence of general or specific working models of attachment
as described in the previous chapter. There are conflicting theories about this question in

attachment research (Fraley, 2019).
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The question of consistency within a person quickly leads to the question of consistency of
mutual attachments within a dyad. Sroufe (2021) described it as one of the current questions in
attachment research, to what extent the attachments in dyads are consistent. In doing so, Sroufe's
consideration of dyads went beyond romantic dyads, where mutual attachment has been an issue
for some time (e.g., Seiffge-Krenke & Burk, 2012).

A fourth question about consistency is less discussed in attachment research. It is the question
of the consistency of self and informant perceptions of attachment. It is important that one
attachment partner can perceive the attachment of the other correctly, especially within
attachment dyads. This dissertation also wants to investigate this aspect of consistency in the

sense of congruence of perceptions.

2.6.2 Limitations of Previous Research

Answering all of the above questions is complicated by methodological problems. Issues of
consistency require that the variables involved be measured with as little measurement error as
possible, otherwise the measures of correlation are more difficult to interpret (Fraley & Dugan,
2021). This problem is particularly large in the study of consistency over time, where it may
become impossible to distinguish instability from unreliability (Eid & Kutscher, 2014).

This dissertation addresses different kinds of attachment consistency in young adulthood.
Consistency refers to the agreement of attachment ratings across raters, the agreement of
attachment ratings over time, or the agreement of attachments to different individuals (see
Chapter 3.2 for a detailed description of different kinds of consistency). The idea of a general and

trait-like working model of attachment would suggest greater consistency in most of these cases
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(except for consistency between different raters). These different kinds of consistency are the focus
of each of the three studies in this dissertation.

If the interrelationships of attachments from different domains are studied, the models must
be adapted to this data structure. If several attachments from the same domain are nested within
persons, multi-level models may even be necessary. This usefulness of using latent structural
equation models to adequately represent the theories under investigation contrasts with a rather
rare use of such models so far (some exceptions are Fraley et al., 2011 and Wilkinson, 2004).
Therefore, the purpose of this dissertation is also to bring appropriate models into use in order to

find more precise answers to the current questions.

2.6.3 The empirical Studies of this Dissertation

Study 1 of this dissertation examined the extent to which specific attachment to parents is
related to emerging adults’ well-being. Both self-rated and parent-rated attachment were
considered (see Chapter 5). Study 2 examined how consistent specific attachments are over time
(see Chapter 6). Study 3 of this dissertation examined the consistency of different specific
attachments within emerging adults. This also provides an outline of how maximally effective a
general working model of attachment might be (see Chapter 7).

In all three studies, the current state of research is presented with respect to the corresponding
research question. In all three studies, new statistical models are used for attachment research.
These models did not only enable the possibility to capture attachments without measurement
error, but they are also particularly suitable for representing aspects of consistency and the

opposing aspects of specificity. These models will be introduced in the next chapter.
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3. Statistical Models

This dissertation examines the consistency and specificity of attachment patterns in emerging
adulthood. For this purpose, statistical models are applied that are particularly suitable for
investigating various aspects of consistency and specificity. These models have never been used
before in the context of attachment research and they come from a tradition of models that have
evolved from the correlated trait/correlated method minus one model (CTC(M-1) model; Eid,
2000). This chapter presents the foundations of this tradition of models and how they can be

applied to the special context of attachment research.

3.1 The CTC(M-1) Tradition

3.1.1 The Origin of the CTC(M-1) model

The tradition of the CTC(M-1) model is rooted in multitrait-multimethod (MTMM)
investigations. In 1959, Campbell and Fiske published their very influential article on the
investigation of construct validity through the MTMM correlation matrix. This article is one of the
most cited methodological articles in psychology (Eid & Nussbeck, 2009). Campbell and Fiske’s
approach can be used, if more than one trait is measured with more than one method. Each test
score or observed variable can be described as a combination of the measured trait and the used
method and therefore is called a trait-method unit (Campbell & Fiske, 1959). The MTMM matrix
depicts the correlations of all trait-method units. Convergent validity is given, if the correlations
of the same trait measured with different methods are higher than those for different traits with
different methods. Discriminant validity is given if the correlation of different traits is low. This

is especially important for those trait-method units, which are measured with the same methods.
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Although classical MTMM correlation matrices provide valuable information on the
convergence and divergence of the observed variables, there are some shortcomings associated
with this approach. If the reliabilities of the trait-method units differ, the differences in the
correlations are hard to interpret (Eid, 2010). In addition, it is not possible to test specific
hypotheses (Eid & Nussbeck, 2012). But the main idea of the MTMM matrix is still important. To
separate the influences of trait from the influences of method more than one trait and more than
one method must be considered in the validation process (Eid & Nussbeck, 2009).

The CTC(M-1) model is a confirmatory factor model for analyzing MTMM data. In its most
original form, each manifest indicator represents a trait-method unit (Eid, 2000). In a multi-
indicator model every trait-method unit is represented by more than one indicator (Eid et al.,
2003). The CTC(M-1) model is well-defined, for detailed descriptions of the assumptions and
definitions see Eid (2000), Eid et al. (2003), and Koch et al. (2018). In the following, I will only give
a brief overview of the features of the model and the coefficients that are central for the

applications in this dissertation.

3.1.2 Central Features of the CTC(M-1) Model

In a CTC(M-1) model, each trait T; is measured with several methods M, each indicator Y;;
represents a trait-method unit, and one method is declared to be the reference method (Eid, 2000).
The selection of the reference method depends on the objective of the study. As an example, let
us assume that emerging adults who are currently in a partnership give a self-report about their
well-being on three items. Additionally, two informant reports on well-being are collected for

each emerging adult. First, the mother assesses the well-being of the emerging adult. A second
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informant report comes from the emerging adult's romantic partner. The purpose of this example
study is to examine how well the two third-party reports match the self-report. For this reason,
the self-report is selected as the reference method. A suitable model for this example is displayed
in Figure 3.1.

Figure 3.1
A CTC(M-1) Model with 3 Methods

€11

Note. This CTC(M-1) model has three traits and three methods. The
first method is chosen as the reference and the true values of these
indicators are captured in indicator-specific trait factors.

In Figure 3.1, the indicators Yj; represent the well-being ratings with k as the index for the

method and i as the index for three indicators (the three items). In this model k =1 (the self-rating)
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is chosen as the reference and k = 2 (mother informant rating) and k = 3 (partner informant rating)
are non-reference methods. The trait factors T; represent the true values of the three well-being
items measured with the reference method, i.e., the self-rating (for the definition of the true values
and the errors see Eid, 2000; Eid et al., 2003, 2008). The method factor M, represents the deviation
of the mothers’ ratings on well-being from the expected value based on the self-rating (similar for
M3). A person with a positive value on M, has a higher mother rating of their well-being than
expected based on their self-rated well-being.

The method factors are residual factors that are uncorrelated with the trait factors. However,
the method factors are correlated with each other. This represents potential similarities of the
ratings that cannot be explained by the ratings of the reference method. In our example, it might
be possible that the same emerging adults are overestimated concerning their well-being by
mothers and romantic partners alike (while others are systematically underestimated).

This example represents a model with indicator-specific trait factors. Every trait represents
one well-being item. These models are especially suited if the items of a scale are not
homogeneous. This model with indicator-specific traits is a variant of a single-indicator CTC(M-
1) model (Eid, 2000). Models with indicator-specific traits were used in Study 2 and Study 3 of this
dissertation.

Central to further understanding is the fact that the variance of the non-reference methods can
be decomposed in the following way (following Eid, 2000; Eid et al., 2003):

Var(Yy,) = A%, * Var(T;) + A3, * Var(My) + €, (fork>1)
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Based on this decomposition, two central coefficients can be defined. The consistency

coefficient (CON) is defined as:

A%ik*Var(Ti)

CON(Yy) = A2, +Var(T)+2%;, *Var(My)

(fork>1)

The consistency coefficient describes the proportion of true (measurement error-free) variance
that can be explained by the trait factor (measured with the reference method). In the example,
the consistency would describe how much of the variance in the mothers’ (resp. romantic
partners’) ratings is predicted by the self-ratings. If there is no association of self-ratings and
mothers’ ratings, the consistency coefficient would be 0. A high consistency coefficient would
indicate that both methods report similar results. In our example this would mean that mothers
are good at assessing their children’s well-being.

The second coefficient is the method specificity coefficient (MS), which is defines as:

)l%,,ik*Var(Mk)
2. Var(T)+2%,;, «Var(My)

MS(Yi) = ) (fork>1)

The method specificity coefficient describes the proportion of true variance that cannot be
explained by the trait factor and which is therefore specific to this method. In our example, the
method specificity coefficient would describe the true variance in the mothers’ ratings that is
linearly independent of the self-rated well-being. CON and MS add up to 1, since they divide the

total variance into exactly two disjoint parts.

3.1.3 Interchangeable and Structurally Different Methods

Different Types of Methods. The idea of the CTC(M-1) models developed steadily. An
important developmental step was the inclusion of interchangeable methods in the CTC(M-1)
models. Eid et al. (2008) described the difference of structurally different and interchangeable
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methods. The difference of interchangeable and structurally different methods is also important
for this dissertation. Let us again consider the case of different informant ratings on an emerging
adults” well-being as methods. In the case of structurally different methods, it is immediately clear
which person provides the corresponding informant rating, when the emerging adult is drawn.
A mother rating comes from the mother and the rating of a relationship partner from the
relationship partner. In the case of interchangeable methods, there is a double drawing process.
First, the emerging adult is drawn and then the actual raters must be drawn from a larger set of
possible raters. This could be a friend rating. Each person has several friends and now randomly
selects one or more of them to receive a friend rating (or several friend ratings) for the study.
Unlike the structurally different methods, however, it is not specified which friends is drawn.

In cases of interchangeable models only, a multilevel confirmatory factor analysis — multitrait-
multimethod model can be used (Eid et al., 2008). In cases of structurally different methods and
of combinations of interchangeable and structurally different methods, an extended CTC(M-1)
model can be used, if the reference method is structurally different from the other methods (Eid
et al., 2008; Nussbeck et al., 20089).

In the case of rater selection, it also becomes clear that the distinction between interchangeable
and structurally different methods depends on certain framework conditions. Children of a gay
couple would have two possible fathers to choose from and therefore a father rating would be an
interchangeable method for them. The same is true for relationship partner ratings for
polyamorous individuals.

When multiple interchangeable ratings are included in a model, a multi-level structure is

generated. For example, multiple friend ratings are nested within one person. With the
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appropriate versions of the CTC(M-1) model, the method specificity can be further decomposed
into one part that is specific to these raters but shared by the different raters of the same type and
another part that is unique to the individual rater (see Eid et al., 2008). Such a multilevel model is
used in Study 3 (see there for a more detailed description).

Interchangeable Attachment Figures. A potential confusion may arise through the double
meaning of ‘interchangeable” within attachment theory and in the tradition of CTC(M-1) models.
In this dissertation the attachments to different friends are treated as interchangeable methods in
Study 3. However, Ainsworth (1989) defines attachment figures as non-interchangeable, meaning
that an attachment figure is never just a representation of a role (such as friend, teacher, parent).
Attachment always refers to that very specific friend or that very specific parent. It is possible that
attachments to different friends are similar, but a person is not attached to a group of friends, but
to each of them (and possibly to with a different quality).

In Study 3 of this dissertations, the interchangeable methods represent attachments to
different friends nested within the emerging adult. Thus, each emerging adult reported
attachments to multiple friends. Interchangeability in the methodological sense means that the
chosen friends are assumed to have been drawn from a (presumably somewhat larger group) of
friends. Each friend is equally representative for the whole group of friends. The emerging adult
has a mean attachment to her or his friends. The emerging adult randomly selects a few friends
and describes their attachment to them. This creates a nonsystematic bias in the estimate of the
mean attachment to friends due to sampling error.

This can also be illustrated more practically with an example. Suppose the emerging adult

Zania has friends named Alfred, Brigitte, Charlotte, Daniela, Ergiin, and Frederik. She has a
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distinct and non-interchangeable attachment to each of her friends. If Zania participates in the
study and now describes the attachment to three randomly chosen friends, all six friends have the
same probability of being drawn and they all represent the attachment to a friend in the same
sense (they are interchangeable in the methodological sense). So, it is possible that the attachments
to Alfred, Daniela, and Frederik are described, or the attachments to Brigitte, Ergiin, and Frederik.
Depending on the composition of the group of friends drawn, Zania's mean attachment to friends
will probably be somewhat different, but the mean of the means of all possible combinations is
equal to the mean of the attachments to all friends.

Thus, interchangeability in the sense of attachment theory and interchangeability in the
methodological sense do not represent a contradiction. As long as the attachment figures come
from the same domain (in the studies of this dissertation these are friends) they can be regarded
as methodologically interchangeable. Only in these cases the mean value of the attachment to the

figures of a domain also has a substantive sense.

3.1.4 Further Growth of the Tradition

Longitudinal Data. For this dissertation, one branch of the development of the CTC(M-1)
tradition is particularly important. The models of the CTC(M-1) tradition were extended by Geiser
(2008) for several measurement occasions. This made them applicable to multitait-multimethod-
multioccasion data. Koch (2013) developed these models furthermore by including traits besides
states and by making them usable for interchangeable methods. Finally, Holtmann (2017) made

these models applicable to categorical data.
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Study 2 presents an additional CTC(M-1) model, that sprouts from this branch. This multi-
rater latent state-trait model with autoregressive effects is based on a latent autoregressive state-
trait model by Eid et al (2012) and one of the MTMM models presented by Koch (2013),
incorporating the revised latent-state trait theory (Steyer et al., 2015; see also Eid, Holtmann et al.,
2017). This model allows to show the consistency and specificity of different methods in the stable
and variable elements of multitait-multimethod-multioccasion data.

Application on G-Factor Models. The idea of CTC(M-1) models was also introduced to
different research areas. Eid, Geiser et al. (2017) expanded the model’s scope of application to
situations where the ‘methods’ represent different specific factors in g-factor models. This has
been applied in studies of clinical psychology, where the various specific factors represent
symptoms of clinical disorders (Heinrich et al., 2018) and where the question is examined to which
extent there are overriding general factors of psychopathology (Heinrich, et al.,, 2020). The
application of the CTC(M-1) models in this dissertation is also an application to data not with

different methods in a narrow sense, but different aspects, facets, and perspectives of attachment.

3.2 Four Kinds of Consistency
3.2.1 Cross-Method Consistency

In this dissertation, models from the CTC(M-1) family are applied to attachment data, which
in some cases may result in changes in the meaning of the coefficients. The different versions of
the coefficients do not result in different calculations (with the exception of time consistency), but
mainly change the substantive meaning of the coefficients. The kind of consistency which

represents the original meaning of the conceptions of the models (Eid, 2000; Eid et al., 2003) is the

40



STATISTICAL MODELS

consistency between different methods. I call this first type of consistency the cross-method

consistency.

Figure 3.2

Illustration of Cross-Method Consistency

Note. The Illustration depicts the attachment of an
emerging adult to their parent. There is also an idea

of the parent about the emerging adult’s attachment.

Figure 3.2 illustrates an example of cross-method consistency in this dissertation. There is a
self-report and a parent-report of the emerging adult’s attachment security (like in Study 1). In
this case, consistency shows agreement between the self and parent reports (just as in the well-
being example in Chapter 3.1.2). Thus, a high consistency indicates that parents have a good
assessment of their child's attachment. Method specificity, on the other hand, shows how specific

the parents' rating is (i.e., how much it is linearly independent of their child's self-report).
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3.2.2 Rater Consistency

A different data situation arises when an emerging adult and a parent each indicate their
attachment to each other. The emerging adult thus indicates how securely they is attached to the
parent, and the parent in turn indicates how securely he or she is attached to the emerging adult
(see Figure 3.3 for an illustration). Thus, dyadic data on mutual attachments are available. We can
apply the model in this case as well, but instead of different methods, different raters of the
corresponding self-reports are now mapped in the data. Consistency in this case describes the
correspondence between the attachments of the two raters. Such a case is present in Study 1 and
especially in Study 2 and there the term rater consistency is used for this.

High rater consistency indicates similar mutual attachments within the dyad. High rater
consistency indicates that those emerging adults who are more securely attached to their parents
(compared to other emerging adults) have parents, who are more securely attached to them
(compared to other parents). A high rater specificity indicates that the mutual attachments are
independent from one another. In cases of high rater consistency, it is possible to assume a more
secure attachment of the parent to the child when the attachment of the child to the parent is more
secure (under the assumption that the consistency is based on a positive association; theoretically,

a high consistency could also be due to a high negative association).
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Figure 3.3

Illustration of Rater Consistency

Note. The Illustration depicts the mutual attachments

between of an emerging adult and their parent.

If a CTC(M-1) model is used to examine rater consistency, one of the two individuals is
designated as the reference. This selection of the reference is even more dependent on the
perspective of the study than in the case of cross-method consistency and is ultimately of
secondary importance for the calculation of consistency (especially since rater consistency only
refers to dyadic data where there are only two 'methods’). In the studies of this dissertation, the
emerging adult's report is used as a reference, since they are the starting point of the study and

the relationships with the parents are considered from their side of the dyad.

3.2.3 Figure Consistency

When individuals in a study describe their attachments to several different attachment figures,
the data situation is different again. In this case, all reports are self-reports. The different 'methods'
in this case are the different attachment figures to which the attachment refers. Study 3 examines
the attachment quality of emerging adults’ attachments to parents, romantic partners, and friends
(see Figure 3.4 for an illustration). Consistency in this case describes the consistency of the

different attachments within the emerging adults. I call this type of consistency figure consistency.
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High figure consistency indicates that attachments to different attachment figures are very
similar. For example, the emerging adults report similar attachment security to their parents as to
their romantic partners. In contrast, figure specificity describes the distinctiveness of the
attachment to the corresponding figure. In this constellation, the model is particularly well suited
for examining the different influences of general versus specific attachment styles and working

models.

Figure 3.4

Illustration of Figure Consistency

Note. The Illustration depicts several attachments of
an emerging adult to their parent, their romantic

partner, and two friends.
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A reference must be selected here as well. When the attachment to one figure is selected as a
reference, the consistency describes the correspondence of an attachment to another figure with
the attachment to the reference figure. According to attachment theory (see Chapter 2), parents
are the first and formative attachment figures. Based on this presumption, it makes sense to
determine them as a reference. Thus, consistency describes the correspondence of other
attachments with the attachments to parents. This model also allows to study the possible
influence of a general working model on different attachments (like in Study 3).

In this constellation, the correlation of the residual factors is also particularly interesting. If the
emerging adults describe their attachment to a parent (as reference), a friend, and a romantic
partner, this correlation describes the relationships between attachments to friends and partners
that cannot be explained by attachment to parents. If romantic relationships and friendships are
similar (because both tend to be symmetrical relationships with persons of a similar age), they

may also have commonalities in attachment beyond a general attachment style.

3.2.4 Time Consistency

When attachments are examined over multiple measurement occasions, the consistency
describes how much of the measurement error-free (true) variance at this measurement occasion
could be predicted by the trait values and the state values of earlier measurement occasions (for a
description on trait and state see (Steyer et al., 2015). In the models used in this dissertation, it can
also be said from the second measurement occasion onwards that consistency describes how
strongly the true values are related to the true values of earlier measurement occasions. This kind

of consistency is called time consistency. Figure 3.5 shows an illustration for time consistency.
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A high time consistency indicates that the trait of the first measurement occasion and the
occasion-specific deviations from the trait at earlier measurement occasion are valuable predictors
for this measurement occasions. This also indicates little change in the standardized attachment
scores (changes at the mean level are not reflected in the consistency). The occasion specificity is
not equivalent with the method specificity. The occasion specificity describes the degree of
deviation of this measurement occasion from the value predicted by the trait of the first
measurement occasion.

Figure 3.5

llustration of Time Consistency

v

Note. The Illustration depicts an emerging adult’s
attachment to their parent over two measurement

occasions.

The calculation of time consistency is based on different models than the other kinds of

consistencies are. The coefficients of time consistency are pure descriptions of the explained
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variance and their square roots cannot be interpreted as correlations as in the other models. For a

more detailed description of time consistency, see Study 2.

3.2.5 Combinations of different kinds of consistency

The four kinds of consistency can be explored within in the same study. In Study 1 cross-
method consistency and rater consistency of attachment is examined within the same model.
Depending on the data situation, it is also possible to consider combinations of different types of
consistencies. In Study 2, the rater consistency and specificity of the time consistency (and the
occasion specificity) was explored. That way, it is possible to investigate whether change
processes are similar for different raters.

All possible combinations of these consistencies can be investigated. For example, it is possible
tolook at how high the cross-method consistency is within dyads with respect to rater consistency.
However, the models quickly become very extensive and not very descriptive. In addition, large

samples are necessary to obtain results that can be interpreted well.
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4. General Description of the Study

The longitudinal study was carried out within the framework of the project "Further
development of models of multi-method change measurement and their application in the field
of well-being research (Weiterentwicklung von Modellen der multimethodalen Verinderungsmessung
und deren Anwendung im Bereich der Wohlbefindensforschung)", funded by the German Research
Foundation (DFG; Grand Number EI379/6-2) under the direction of Prof. Michael Eid. The Ethics
Commission of the Freie Universitat Berlin evaluated the study on June 13, 2013. The aim of the
study was to investigate the development of attachment patterns, well-being, and loneliness over
the first year after high school graduation. The study was intended to record not only the self-
reports of the emerging adults, but also the assessments of one parent, the romantic partner, and
several friends. In the following chapters, emerging adults who were asked for self-reports, will

be called ‘targets” in order to distinguish them from the participating friend and partners.

4.1 Data Collection
4.1.1 Recruitment

Following approval by the Senate Administration for Education, Youth and Science
(Senatsverwaltung fiir Bildung, Jugend und Wissenschaft) in Berlin and the approval of the Ministry
of Education, Youth and Sports of the State of Brandenburg (Ministerium fiir Bildung, Jugend und
Sport des Landes Brandenburg), the study was presented to prospective high school graduates in
schools in Brandenburg and in Berlin. In Brandenburg, interested parties were able to sign up for
our study in written lists, whereas in Berlin the graduates received flyers and could sign up for

the study independently in the Internet on our web page. There were further invitations to high
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school graduates throughout Germany via the Internet and posters in schools (see Figure 4.1). In
addition, the study was advertised at a stand at the study information day which took place at the
Freie Universitat Berlin and the link to the information homepage was divided into facebook
groups for high school graduates. Email addresses were available from all interested high school

graduates.

Figure 4.1
Advertising Poster for the Study

RS, LeBeN NAGH DEft ABI.
DENE STORY ZAHLT:

4.1.2 Participation in Detail

First measurement occasion. On September 1st, 2014, a total of 981 targets were invited to
participate in the study, all of them with functioning e-mail addresses. Of these, 715 started to fill
out the questionnaire and 558 completed it. Initially, the targets were informed that they could fill

out the questionnaire until September 8th, this deadline was then extended until September 11th,
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and on September 12th the questionnaire went offline. Reminders were sent out to the people who
had not yet completed the questionnaire.

The targets also provided the e-mail addresses of parents and partners (if available) in their
questionnaire. The parents were then invited in groups on September 4th, September 8th, and
September 12th. A total of 558 parents were invited, 440 started the questionnaire and 405
completed it. The partners were invited on September 5th, September 8th, and September 12th,
the number was smaller than the number of parents due to the large proportion of singles. About
270 partners were invited in total, 150 started the questionnaire, 138 completed it. In some cases
address entries were incorrect, but could partly be corrected after several mails. The
questionnaires for parents and partners were taken offline on September 14th.

Second measurement occasion. On December 1st, 2014, the 558 targets with complete
questionnaires from the first measurement date were re-invited. They had time until December
10th in the afternoon to complete the questionnaire (the deadline was again initially indicated as
being until December 8th). From these persons, 497 started to fill in the questionnaire and 447
completed it to the end. Reminders were sent out to invite people who had not yet completed the
questionnaire. An invitation was also sent out to another 428 persons who had not submitted a
(complete) questionnaire at the time of the first measurement but had originally expressed interest
in the study. Of these, 48 started the study and only 16 completed the questionnaire. So, a total of
463 targets entered a complete questionnaire.

On December 1st, 553 parents were invited to participate in the study (some parents had
unsubscribed). Of these, 367 started the questionnaire and 350 completed it. In addition, further

e-mails were sent to parents whose addresses had been corrected by the participants and to those
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of participants who only entered the study at the second measurement date. A total of 384 parent
questionnaires were completed. The parents' questionnaire was also online until December 10th.
A total of 201 partners were invited over several rounds of invitations. A total of 139 partners
completed their questionnaires. The questionnaire for partners ended on December 15th.

The targets described their attachment to 1 to 5 friends each. On average, the targets with
complete questionnaires described the attachment to 2.94 friends (with a median and mode of 3).
The targets also provided the e-mail addresses of those friends, they described their attachment
to. From December 3rd on, a total of 1364 friends were invited, of which 878 started a
questionnaire and 800 friends completed the questionnaire. The questionnaire for friends ended
on December 15th.

Third measurement occasion. On March 2nd, 463 invitations were sent out to targets who
had participated in the second survey. Of these, 437 started the questionnaire and 428 completed
it completely. Several reminders were sent out on, and the questionnaire itself was closed on
March 12th. An error in the logical links meant that the questions about the attachment to the
fourth friend were not displayed to the targets. This was noticed immediately after the study and
a questionnaire was redesigned which contained exactly these questions. This questionnaire was
sent to the 100 targets who were affected (who had entered at least 4 friends) on March 12th. From
this group, 69 targets started the survey and 66 completed it before it was taken offline again on
March 16th.

The 110 targets who had participated in the first measurement occasion (but not in the second)

were invited to re-enter the study. From this group, 27 started the questionnaire and 13 completed
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it. These persons also indicated new friends. The questionnaire for the re-entrants was closed on
March 9th. A total of 441 targets entered a complete questionnaire.

On March 2nd, 569 parents were invited to participate in the study, 347 of whom started the
questionnaire and 341 also completed it. Several reminders were sent out. The questionnaire itself
was closed on March 12th. On March 2nd, 1307 friends were invited to the study, of which 627
started the questionnaire and 567 completed it. Several reminders were sent out before the
questionnaire was taken offline on March 12th.

Of the reinvited targets, additional friends were indicated, who were contacted in two waves
depending on the time of entry. The first wave consisted of 23 invitations, of which 11 started and
10 finished questionnaires, and the second wave consisted of 8 invitations, of which all started
and finished the questionnaires. The first wave received a reminder on March 10th and at the
same time the second wave was first written to. The questionnaire was deactivated on March 15.

The partners were again continuously invited alongside the study. There were three waves of
invitations. The first wave consisted of 113 invitations, of which 66 started and 62 finished
questionnaires, the second wave consisted of 55 invitations, of which 30 started and 28 finished
the questionnaires, and the third wave consisted of 11 invitations, of which 8 started and 8 finished
the questionnaires. The partners were invited for the first time between March 5th and March
12th. A total of 98 partners completed the questionnaire. The questionnaire for partners was taken
offline on March 15th.

Fourth measurement occasion. The fourth survey started on June 1st, 2015. 476 targets (who

had participated in the second or third measurement occasion) were invited. Out of those, 429
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completed the questionnaire. Several reminders were sent out and on June 10th the questionnaire
was finally taken offline.

A total of 573 parents were invited to the study, 329 of them started the questionnaire and 323
also completed it. A total of 168 partners were invited to the study, 81 started it and 79 completed
the questionnaire. A total of 1347 friends were invited to the study, 548 started the questionnaire
and 511 completed it. Reminders were sent out to parents, partners, and friends. The

questionnaires for parents, partners, and friends were taken offline on March 11th.

4.1.3 Compensation

The targets received a reward of 12.50 Euro for each measurement occasion and an additional
reward of 50 Euro if they participated in all four measurement occasions. In this way, the
participants could receive a total of 100 Euros. The targets received their reward after the last
measurement occasion. The participating parents, partners, and friends took part in a lottery. The
names of these persons were thrown into the lottery drum once for each completed questionnaire
and thus had a higher chance of winning if they participated several times. After the last
measurement occasion, 100 cinema tickets worth 10 euros each and 3 iPad mini were raffled off

to participants in the lottery (i.e. parents, partners and friends in the study).

4.2 Scales and Measurement

The participants were asked for different facets of attachment as part of the study. Other

questionnaires related to well-being, loneliness, personality, social support, and demographic
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information including the living situation, relationship status, and occupation. To facilitate
completion of the questionnaires, five-point response scales were used for most questionnaires.

The Relationship-Specific Attachment Scales were used to assess attachment quality
(Asendorpf et al., 1997). The questionnaire captures two dimensions. The first dimension captures
how anxious versus secure a person is attached to an attachment figure. The second dimension
captures how dependent versus independent a person is from an attachment figure. The two
dimensions were designed as orthogonal dimensions by Asendorpf et al. (1997). In total, the
questionnaire includes 14 items, of which 6 items are intended to measure attachment security
and 8 items are intended to measure dependence. Half of the items are inverted. Analyses in the
context of Study 1 (see there) showed that the 4 inverted items on dependence only inadequately
depicted the construct. Therefore, only the 4 non-inverted items on dependence were used for the
analyses.

The Inventory of Parent and Peer Attachment (IPPA) also captured attachment quality
(Armsden & Greenberg, 1987). The IPPA includes three scales: trust, communication, and
alienation. High trust, high communication, and low alienation are all indications of secure
attachment quality. The original version of the questionnaire was developed for adolescents and
asks about their attachment to their parents and to friends (Armsden & Greenberg, 1987). For this
study, three items were selected for each of the three scales to create a short version of the scale
(for more information on the development of this scale, see Study 1 and associated Appendix B).
As part of this development, the third scale was also inverted and labeled relatedness so that all

three scales would represent facets of attachment security at higher scores.
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The questions on attachment were thereby presented in different versions and related to
different attachments. Figure 4.2 shows an illustration of the attachments collected from the
second measurement occasion onward. Targets answered the items on attachment multiple times
each. They described their attachment to a parent and to their partner if they were in a
relationship. From the second measurement occasion on, they also had to describe their

attachment to several friends.

Figure 4.2
Illustration of the Different Attachments Rated in the Study

Note. The Illustration depicts all attachments that were rated at the second and later
measurement occasions. The illustration shows an emerging adult, a parent, a romantic

partner and two friends (as an example for the group of friends).
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The items of the attachment questionnaires were adapted in their wording to the respective
attachment figure. For mothers, fathers, and partners, these were each the corresponding labels.
Targets provided a nickname for each friend, which was then inserted in the appropriate place in
the items. The parents, partners, and friends each completed the attachment questionnaires twice.
In one case, they were asked to indicate the extent to which they were attached to the target.
Through this rating, it is possible to determine the consistency of mutual attachments within the
corresponding dyad (i.e., mother - target, for example). In addition, the parents, partners, and
friends filled out the questions in an adapted formulation to describe how the target was attached
to them. This is a classic informant rating, with which it is possible to determine how much the
self-ratings and informant ratings of the attachment converge. The items of the Relationship-
Specific Attachment Scales used in their different versions are presented in Appendix A as an

example.

4.3 Sample statistics
4.3.1 Descriptive Statistics

The targets were asked about their ages only at the first measurement occasion. There, they
were on average M =18.22 years old (SD =0.59). Additional demographics of the targets are shown

in Table 4.1.
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Table 4.1

Targets” Demographics

MO1 MO2 MO3 MO4

Completer n 558 463 441 429
Female Gender n (%) 368 (66%) 321 (69%) 308 (70%) 299 (70%)
Mother invited n (%) 435 (78%) 368 (80%) 347 (79%) 341 (80%)
Single n (%) 347 (62%) 270 (58%) 262 (59%) 261 (61%)
Moved since graduation n (%) 181 (32%) 231 (50%) 230 (52%) 232 (54%)
Living Situation

Own apartment n (%) 56 (10%) 81 (18%) 75 (17%) 85 (46%)

Shared apartment n (%) 87 (16%) 112 (24%) 119 (27%) 113 (26%)

Parent’s house/ n (%) 368 (66%) 229 (50%) 203 (46%) 190 (44%)

apartment

Other n (%) 47 (8%) 41 (9%) 44 (10%) 41 (10%)
Occupation

Study n (%) 223 (40%) 236 (51%) 221 (50%) 226 (53%)

Training n (%) 71 (13%) 55 (12%) 55 (13%) 53 (12%)

Voluntary service n (%) 58 (10%) 54 (12%) 57 (13%) 51 (12%)

Military service n (%) 2 (0,4%) 3 (0,6%) 2 (0,5%) 1(0,2%)

Professional activity n (%) 39 (7%) 23 (5%) 21 (5%) 23 (5%)

Other n (%) 165 (30%) 92 (20%) 85 (19%) 75 (18%)

Note. MO = measurement occasion; Completer = number of completed target’'s questionnaires.

All percentages relate to the completer of the corresponding measurement occasion.

Throughout the study, more female than male targets participated. The proportion of
participating mothers and singles among the targets also remained constant. A change was seen
in the housing situation. In one question, targets were asked if they had moved since leaving

school a few weeks before the study. At the first measurement occasion, 32% had already moved
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and this number rose to over 50% over the course of the study. In most cases, these moves
probably involved moving out of the parental home. The proportion of targets still living in the
parental household decreased during the study and at the end of the study less than half of the
targets were still living with their parents. Many of the targets took this characteristic
developmental step for emerging adulthood during the first year after graduating from high
school. The locations that had indicated a different living situation were mostly described in a free
text as a hostel or a host family.

Some targets had already started their studies at the first measurement occasion in September
2014. Studies at universities of applied sciences in Germany usually start in September and at
universities in October. It is therefore possible that some targets also identified themselves as
students shortly before they started their studies. As of the second measurement occasion, the
percentage of students was 50%. This is a pleasingly low value, since half of the participating
targets are thus not students. Since only people with high school diplomas could participate, the
study is far from representing a cross-section of the cohort, but at least parts of the “forgotten
half” (see Arnett, 2000) are part of the study. Behind the other activities were internships, au pair
stays, work and travel and, in the beginning, waiting for studies. For more descriptive statistics
on the attachment of targets and parents at the first measurement occasion see Study 1 (and the

corresponding Appendix B)

4.3.1 Intercorrelations of attachment facets
The three scales of the IPPA, trust, communication, and relatedness, are intended to represent

all aspects of attachment security. The relationship-specific attachment scales have one scale to
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directly measure attachment security and a second scale to measure dependence, which should
be as independent as possible from security.

In order to investigate how the different facets of attachment quality are interrelated and
whether the theoretically expected correlations actually show up, the correlations of all facets
were calculated. The data from the second measurement occasion were used, since this was the
first one to include the friends. The evaluations referred to the targets' statements on their
attachment to the respective attachment figure. For the friend attachment, the attachment to the
first named friend was used. The calculation for the correlation of the attachment facets was
always done within the attachment to one attachment figure, for the correlation of the attachments
to different attachment figures see Study 3 of this dissertation.

A structural equation model was calculated for each correlation. The correlations are therefore
free of measurement error. The same items were used to calculate the respective factor as in Study
1 (see there for more detailed information). Since most indicators were categorical, the WLSMV
estimator was used.

All models showed at least acceptable model fit. The correlations are shown in Table 4.2.
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Table 4.2
Correlations of Different Facets of Attachment Quality
Trust Communication Relatedness Dependency
.827*% .708% .855* .208*
Security 778% .651% 792% .206*
.752% .581* .753* .339%
778% 872% .205*
Trust 772% .855* .210*
.749% .792% 377%
.836* 405*
Communication .882* .580*
.856* 541%
391%
Relatedness 449*
464*

Note. The table contains measurement error-free correlations between different facets of
attachment quality. The correlations refer to different attachment figures. From top to
bottom, the correlations relate to attachment to parents, the first-named friend, and the

romantic partner.

The different facets of attachment security were highly correlated. For security, trust, and
relatedness the intercorrelations were .75 and above. The correlations of communication with
security were a little lower, but communication had strong correlations of .75 and higher with
trust and relatedness. Trust and relatedness, and to a somewhat lesser extent communication, can
thus indeed be seen as facets of attachment security. As expected, the correlations between
dependency and the facets of attachment security were lower than the other correlations.
Dependency had correlations around .25 with security and trust, around .4 with relatedness and

around .5 with communication.
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In most cases, the correlation patterns of attachment to parents, friends, and romantic partners
were similar. The only clear differences were the associations of dependence with facets of
attachment security. These were higher for attachment to partners. This means that in the case of
attachment to romantic partners, the feeling of dependence and attachment security are more

clearly related than in the case of attachment to friends and parents.

4.4 Articles Based on the Longitudinal Study

As part of the long-term study and based on their data, several studies were conducted in
addition to the studies in this dissertation. Luhmann et al. (2016) investigated to what extent self-
and informant ratings of loneliness corresponded. The more methodological articles and chapters
of Eid et al. (2018), Holtmann et al. (2017), Holtmann et al. (2020), and Koch et al. (2018) used data
on well-being and personality from this longitudinal study as empirical illustrations.

The three studies in this dissertation are all based on this longitudinal study. They are
described in the following chapters. Study 1 examines the relationship between attachment and
well-being and the consistency of attachment across methods (Chapter 5). Study 2 examines the
time consistency of attachment and the rater consistency of that time consistency (Chapter 6).

Study 3 examines the figure consistency of attachment (Chapter 7).
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6.1 Abstract

Previous research suggests that parental attachment is stable throughout emerging adulthood.
However, the relationships between the mutual attachments in the dyads of emerging adults and
their parents are still unclear. Our study examines the stability and change in dyadic attachment.
We asked 574 emerging adults and 463 parents at four occasions over one year about their mutual
attachments. We used a latent state-trait model with autoregressive effects to estimate the time
consistency of the attachments. Attachment was very stable, and earlier measurement occasions
could explain more than 60% of the reliable variance. Changes of attachment over time showed
an accumulation of situational effects for emerging adults but not for their parents. We estimated
the correlations of the mutual attachments over time using a novel multi-rater latent state-trait
model with autoregressive effects. This model showed that the mutual attachments of parents and
emerging adults were moderately to highly correlated. Our model allows to separate the stable
attachment from the changing attachment. The correlations between the mutual attachments were
higher for the stable elements of attachment than for the changing elements of attachment.
Emerging adults and their parents share a stable mutual attachment, but they do not share the

changes in their respective attachments.
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6.2 Theory
6.2.1 Introduction

Many studies indicate that the quality of attachment to one's parents is very stable over time
(Fraley, 2002; Fraley et al., 2011; Jones et al., 2018). However, other studies are showing that the
quality of attachment changes over the life course (e.g., Pinquart et al., 2013). In particular, in
stressful life periods and in times of transition, attachment can change (Fraley, 2019). Due to these
dynamics of attachment, the stability of attachment differs between different periods of life: While
the stability of attachment is very high in childhood after the age of six years (Pinquart et al.,2013),
it is only moderate to high in emerging adulthood (Allen et al., 2018; Asendorpf & Wilpers, 2000;
Hiester et al., 2009).

According to Bowlby's attachment theory, attachment experiences with attachment figures (in
most cases, the parents) in early childhood create a working model that influences attachment in
later relationships (Bowlby, 1969). Attachment is dimensional (Fraley et al., 2015), and it ranges
from insecure to secure attachment (Asendorpf et al., 1997). The difference between insecure
versus secure attachment is the most critical distinction in studies about attachment (Fox et al.,
1991), especially in non-clinical studies where a majority is securely attached (Mikulincer &
Shaver, 2016). In more clinical samples, the insecure pole of the attachment dimension can be
further divided into more anxious insecurity and more avoidant insecurity (Mikulincer & Shaver,
2016).

In adolescence and emerging adulthood, the number of potential attachment figures (like

parents, friends, romantic partners, or siblings) grows. Emerging adulthood is a period with many
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changes in lifestyle and normative expectations (Arnett, 2000), which have different effects on
different relationships. However, many studies investigating attachment in emerging adulthood
examine a global attachment style (e.g., Allen et al., 2018; Baldwin & Fehr, 1995; Bartholomew &
Horowitz, 1991; Davila et al., 1997; Lopez & Gormley, 2002; Scharfe & Bartholomew, 1994; Scharfe
& Cole, 2006; Shaver & Brennan, 1992). The global attachment style describes the tendency of
persons to behave similarly in relationships with different figures. Global attachment styles are of
medium stability (Baldwin & Fehr, 1995; Lopez & Gormley, 2002; Scharfe & Bartholomew, 1994).
Stability is higher in times of stressful life events like breakups (Scharfe & Cole, 2006). An
important limitation of studies on global attachment style is that they neglect that attachment is
at least partially specific to a specific attachment figure (Ainsworth, 1989; Bowlby, 1969).
Therefore, the stability and change of attachment to specific attachment figures should be
examined.

In childhood, parents are the most influential attachment figures, and parental attachment
remains important in emerging adulthood. Many emerging adults leave their parents' homes,
which can improve the quality of attachment between the parents and the emerging adult (Golish,
2000), especially for males (Hiester et al., 2009). A secure attachment to important figures (like
parents, friends, and romantic partners) is related to various positive life outcomes in emerging
adulthood such as higher well-being (Karreman & Vingerhoets, 2012; La Guardia et al., 2000),
lower levels of distress (Caron et al., 2012), and better college adjustment (Hiester et al., 2009;
Lopez & Gormley, 2002). Given its influence on relevant life outcomes, the analysis of stability

and change of parental attachment in emerging adulthood is important.
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The examination of attachment over time was limited in many studies because these studies
focused on the view of one person in each dyad (e.g., Baldwin & Fehr, 1995; De Goede et al., &
Meeus, 2012; Fraley et al., 2011; Hiester et al., 2009; Jones et al., 2018; Kirkpatrick & Hazan, 1994;
Lopez & Gormley, 2002; Scharfe & Bartholomew, 1994; Scharfe & Cole, 2006). However, in a
relationship-specific view of attachment, attachment has a strong dyadic component. In order to
understand attachment in dyadic relationships appropriately, the perspectives of both parties
involved need to be considered. Concerning the dynamics of attachment, change processes could
be similar or different for the two parties in an attachment dyad. In this vein, the analysis of the
stability and change of attachment in relationships presumes that both partners' views must be
assessed and analyzed jointly over time. Such an assessment of mutual attachments was used in
studies on romantic couples (e.g., Seiffge-Krenke & Burk, 2012) and studies on mothers and their
adolescent child (e.g., Cook & Kenny, 2005).

Although previous studies revealed important insights into the stability and change of
attachment they are limited by the fact that attachment has been analyzed on the level of observed
variables (e.g., Cook & Kenny, 2005; De Goede et al., 2012; Furmann et al., 2002; Hiester et al.,
2009; Scharfe & Cole, 2006; Seiffge-Krenke & Burk, 2012) or manifest categories (e.g., Baldwin &
Fehr, 1995; Davila et al., 1997; Kirkpatrick & Hazan, 1994; Lopez & Gormley, 2002; Pinquart et al.,
2013). However, in the presence of measurement error, estimates of instability are confounded
with unreliability. A low retest correlation coefficient, for example, could indicate high stability

but low reliability, low stability, and high reliability, or low stability, and low reliability. To
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separate unreliability from instability, latent variable models are necessary (e.g., Eid & Kutscher,

2014; Little, 2013; McArdle & Nesselroade, 2014).

6.2.2 The Stability of Working Models of Attachment

The stability of attachment is highly influenced by the stability of the working models of
attachment. These working models contain the stored knowledge of interactions with an
attachment figure and allow predicting future interactions and the optimal amount of proximity
or avoidance (Bowlby, 1973; Mikulincer & Shaver, 2016). Fraley (2002) distinguished two
perspectives on the mechanisms underlying stability and change of attachment. First, according
to the prototype perspective, the attachment representations form a prototype that continues to
shape attachment patterns throughout the life span (Fraley, 2002). Although the working models
of attachment can change through new experiences, the underlying prototype remains stable
(Fraley et al., 2011). Second, according to the revisionist perspective, new experiences update the
working models of attachment and they can completely wipe out the initial working model of
attachment over time (Fraley, 2002).

The two perspectives on stability and change of attachment lead to different expectations for
the patterns of stability in attachment ratings (Fraley, 2002; Fraley et al., 2011). Under the
revisionist perspective, stability (in this case defined as the correlation between two measurement
occasions) should continuously decrease over longer test-retest intervals. Under the prototype
perspective, stability might also decrease with longer test-retest intervals but should stabilize at a

value greater than zero. That is, according to the prototype perspective, stability should not be
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affected by the distance between two measurement occasions once a certain distance is exceeded.
The difference between the two perspectives can only be observed with more than two
measurement occasions (Fraley et al., 2011). Previous studies contrasting the revisionist and the
prototype perspective supported the prototype perspective with young adults (Fraley et al., 2011)
and adolescents (Jones et al., 2018). However, in these studies stability and change were analyzed
on the level of observed variables.

For such analyses, one approach is particularly useful. The revised version of the latent state-
trait (LST-R) theory (Steyer et al., 2015) allows separating measurement error from stable trait
components (e.g., prototype factors) and occasion-specific components in longitudinal
measurements. The reported attachment of a person at one measurement occasion is seen as their
current state score. This state score can be decomposed into a trait score and an occasion-specific
score. The trait is defined as the expected score of the state variable for a specific person and time
point, irrespective of the situational factors realized for the respective person at this time point
(Steyer et al., 2015). Note that according to LST-R theory (Steyer et al., 2015), this trait is not
necessarily stable over time, as persons may change across time. The occasion-specific score
captures the deviation from this trait score at a measurement occasion. A person might rate their
parental attachment below the actual trait score if she or he is in a bad mood or had an argument
with their parent shortly before the measurement occasion. The rating might be above the trait
score if the person is in a good mood or had a pleasant event with the parents. A working model
(and especially a prototypical element of a working model) influences the expected state score

and therefore poses an aspect of the trait. A stronger influence of a prototype in the working
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models of attachment should lead not only to higher correlations between the trait scores of
different measurement occasions but also to a similar (above zero) correlation of one trait score
with all later trait scores beyond a specific test-retest interval. Moreover, LST models were
extended to LST models with autoregressive effects (Cole et al., 2005; Eid et al., 2017) that allow
to represent both perspectives (revisionist and prototype perspective) and to analyze which

perspective might be more appropriate.

6.2.3 Aims of the Present Study

As outlined above, research on stability and change of parental attachment can profit from a
relationship-specific view of attachment assessed by both emerging adults and their parents over
time. In order to consider measurement error, latent variable models are needed that can separate
measurement error from true instability. The main aim of the present study is to show how
longitudinal latent variable models that have been developed in the context of multimethod
research (Eid, 2000; Geiser, 2008; Koch, 2013) can be adapted to analyze the stability and change
of attachment to parents over time. The new multi-rater LST model with autoregressive effects
(MR-LST-AR model) presented in this article allows to quantify the degree of consistency between
the parents and the emerging adults concerning the stability and change of their mutual
attachments.

The secondary aim is to use these models to contribute to a more comprehensive

understanding of stability and change of parental attachment in emerging adulthood, a critical
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transition period between adolescence and adulthood. In particular, we are interested in the

following research questions:

1) How stable is attachment of emerging adults to their parents and attachment of parents to

their emerging adult children?

Based on previous findings, we expected a medium to high stability of the emerging adults'
attachment to their parents. We expected that prototypical elements in the attachment would
influence the stability. Using the LST-models, we wanted to estimate the extent of the prototypical
influence. Since there were no studies about the attachment of parents to their emerging adult
children, we had no expectations as to whether their attachment would be more stable than the

attachment of the emerging adults to their parents.

2) How consistent is attachment within dyads?

For dyads of parents and their emerging adult children, we expected a high consistency for
attachment. Consistency in this context refers to the mutual agreement in the attachments of
emerging adults to their parents and their parents' attachments to their emerging adult child, as
quantified in correlational terms. We assume that a higher attachment of one member of the dyad
strengthens the attachment of the other member such that attachments mutually stabilize each
other. Therefore, we expected a higher consistency in the stable parts of attachment and a lower

consistency in the short-term deviations.
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6.3 Methods
6.3.1 Procedure and Design

Our investigation is part of a longitudinal study on the stability and change of attachment
patterns of German emerging adults during their first year after high school graduation. The
emerging adults in this study graduated from high school in 2014 and were recruited through
presentations in schools before their graduation (a minority was recruited through other methods
such as flyers, university fairs, and Facebook). Only emerging adults who graduated in 2014 in
Germany were included in the study (besides that, there were no further criteria of inclusion or
exclusion). The emerging adults who participated in the study are called targets in the following
to distinguish them from the participating parents.

The data collection comprised four measurement occasions from September 2014 to June 2015
(with 3 months intervals between the measurement occasions). The targets were invited to an
online questionnaire on each measurement occasion. On the first measurement occasion, each
target also named one parent who was invited to an online questionnaire on each of the four
measurement occasions. The targets were paid 12.50 Euro for each measurement occasion and an
extra 50 Euro if they participated on all four measurement occasions. Parents took part in a lottery
that awarded tablet computers and cinema tickets after the last measurement occasion. Data from
this study were also used to explore issues related to self-perceptions and informant perceptions
of loneliness (Luhmann et al., 2016), the relationship between attachment and well-being (Bohn et
al, 2020), and methodological extensions of models (Holtmann et al., 2017; Holtmann et al., 2020;

Koch et al., 2018).
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6.3.2 Sample

A total of N = 575 targets (379 female, Mage = 18.2, SDage = 0.6) participated on at least one
measurement occasion (T1: N = 558, T2: N = 463, T3: N = 428, T4: N = 429). A total of N = 462
parents (368 mothers and 94 fathers, Mage = 47.7, SDage = 4.9) participated on at least one
measurement occasion (T1: N =405, T2: N = 384, T3: N = 341, T4: N = 323). For a more detailed

information on the sample and the longitudinal study see Bohn et al (2020).

6.3.3 Scales and Measurement

Attachment was measured with the Relationship-Specific Attachment Scales (Asendorpfetal.,
1997). The targets rated their attachment to the parent who they nominated to participate in the
study. Parents rated their attachment to the target. The wording of the items was adapted to match
the specific relationship. All responses were provided on a 5-point rating scale ranging from 1
(strongly disagree) to 5 (strongly agree).

The six items for attachment were merged into three parcels for the analysis. Each parcel
comprised a positively worded item and an inversed negative item on the same aspect of
attachment. The first parcel contained items on acceptance, the second parcel contained items on
dependability, and the third parcel contained items on closeness. Higher values in all parcels

reflected higher security (vs. insecurity) of attachment.

6.3.4 Latent State-Trait Model with Autoregressive Effects

The analytic model was based on LST-R theory (Steyer et al., 2015). LST-R models allow

134



STUDY 2: STABILITY AND CHANGE IN DYADIC ATTACHMENT

disentangling trait components from occasion-specific components and measurement error in
longitudinal measurements. To account for temporal dependency between adjacent measurement
occasions, we used the extended LST model with autoregressive effects (LST-AR model, see Eid
etal.,, 2012, 2017). An LST-AR model for three observed variables and four measurement occasions
is depicted in Figure 6.1. LST-AR models have already been used in other studies to separate trait,

occasion-specific, and accumulated situational effects (Scarpato et al., 2021).

Figure 6.1
Latent State-Trait Model with Autoregressive Effects
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This model is the starting point of our modeling approach. Eid et al. (2017) describe this model
in detail and we will only sketch its major propositions concerning our application. In our
application, the indicators Yi (i: indicator; I: measurement occasion) are the observed attachment
ratings of the targets on the four measurement occasions. The indicators represent different
aspects of attachment (i =1: acceptance; i =2: dependability; i = 3: closeness). To describe the model,
we start with the first indicator (i = 1) of the target's rating on the first measurement occasion (I =
1). The observed variable Y11 is decomposed into a latent state variable Si1and a measurement
error term Eu:

Vi1 = aq + 511 + Epq 0

where a;; is an intercept parameter. The state variable S;; represents latent individual
differences in attachment on the first measurement occasion, corrected for measurement error E; ;.
Hence, a high value on the variable S;; corresponds to a high self-reported true attachment of the
target to the parent on the first measurement occasion. Because we centered the latent state
variable, that means that E(S;;) = 0, a;; equals the expected value of the observed variable
Yi1:a1; = E(S11). The latent state variable S;; is then further decomposed into different
components. The trait factor Tu captures the expected acceptance (as the first indicator of
attachment) of the target on the first measurement occasion across all possible situations that
could occur on the first measurement occasion. This model has indicator-specific trait factors.
According to LST-R theory, the trait is defined as the expectation of the state variable for a specific
person and time point, irrespective of the situational factors realized for the respective person at

this time point (Steyer et al., 2015). In addition to the trait component, the latent state of a target
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at occasion 1 contains an occasion-specific component, which captures situational influences the
target encounters or target-situation interactions at this specific measurement occasion. The state
residual variable SRi represents this occasion-specific deviation from the trait. A positive value
on the factor SR indicates that the target’s reported state attachment is higher than the target's
trait value. A higher attachment means a more secure attachment. Hence, the variables Su and Y
are decomposed in the following way:
S11=Ti1 + SRy )
Y11 =aq + Ty + SRy + Eyy 3)
Because the state variable S;; was centered also the latent trait variable had to be centered
(E(T11) = 0). Moreover, the expected values of SR, and E;, are 0, as they are defined as residual
variables (see Eid et al., 2017). The second indicator Y;; and the third indicator Y3, are decomposed
similarly. Furthermore, it is assumed that state residual variables are unidimensional across
indicators. This results in the following equations for the first measurement occasion (see Figure
6.1):
Y21 = a1 + To1 + Asr21SRy + E2q (4)
Y31 = azy +T31 + Asp31SRy + E34 @)
where Agg;; are loading parameters.
The decomposition for measurement occasions [ > 1 is slightly different. According to the LST-
AR model, the later states are influenced by the trait of the first occasion and accumulated

situational influences that occurred between the first and the current measurement occasion (Eid
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et al., 2017). Therefore, the latent state variables on measurement occasions [ > 1 are composed of
the weighted trait-factor Tiz and an occasion-specific factor O, that is:
Su = AtaTu + AouO, (6)
and consequently:
Yu = ay + AraTi + AouO1 + Ey )
where A1;; and Ag;; are loading parameters, with Agq; (i = 1) set to 1 for all occasions I for
identification reasons. Moreover, the occasion-specific factor O, is decomposed in the following
way:
0; = B010;-1 + SR, foralll>1 (8)
0; = SRy )
where larger values of the autoregressive parameter B, represent a stronger influence of
occasion-specific deviations of the last measurement occasion on the present measurement
occasion. That is, the latent state variable on a measurement occasion [ > 1 is a linear combination
of the trait-factor Tiz and the occasion-specific factor Oi. Furthermore, this occasion-specific factor
is a linear combination of the occasion-specific factor of the previous measurement occasion and
a state residual variable SR; (Eid et al., 2017). That state residual variable SR; (I > 1) captures those
parts in the variable Y;; that are due to the situation or person-situation interactions and cannot be
explained by the trait or carry-over effects from previous measurement occasions. Assuming
measurement invariance over time in this model, the factor loadings of the occasion-specific

variables 0, are set equal over time. Additionally, the variances of state residual variables SR; and
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the autoregressive parameters 5, can be set equal over time to incorporate the assumption of a
homogeneous change process.

Note that the model includes indicator-specific trait factors Ti, T21, and Ta1 to account for
potential indicator-specific effects. Assuming that all indicators measure attachment, the trait
factors should strongly correlate, while a low correlation would be a sign for heterogeneity
between the indicators.

Variance Decomposition. The variance of the indicators Y;; of the first measurement occasion
(I'=1) can be decomposed in the following way:

Var(Y;;) = Var(Ty;) + A8g;; Var(SR,) + Var(E;;) (10)

For the later measurement occasions (I > 1), the variance of the indicators can be decomposed
as follows:

Var(Yy) = A3y Var(Ti;) + A Var(0,) + Var(E;;) (11)
with
Var(0,) = B4,Var(0,_,) + Var(SR)) (12)

Based on these variance decompositions, several coefficients that quantify relative variance

proportions can be calculated. The reliability coefficient Rel(Y;;) represents the proportion of an

indicator's variance that is true (error-free) variance and is given by

_ Var(Ey)
Var(Y;;)

Rel(Y;) = 1 (13)

Other coefficients illustrate different aspects of stability and change of attachment. The time
consistency coefficient TCon(Y;;) can be calculated for the second and later measurement occasions

(I>1). The time consistency coefficient describes the proportion of an indicator's true (error-free)

139



STUDY 2: STABILITY AND CHANGE IN DYADIC ATTACHMENT

variance that can be explained by observations on the same indicator on former measurement

occasions. The time consistency coefficient TCon(Y;;) is defined as:

Arzn-lVar(Til)+AéilﬁélVar(Ol_1)
Var(Yy)—Var(Ey)

TCon(Y;) = (14)

The time consistency coefficient can be decomposed into two parts to separate the influence
of the trait on the first measurement occasion from accumulated situational effects. The
predictability by trait: coefficient Predwi1(Y;;) describes the proportion of an indicator's true (error-
free) variance that can be predicted by the trait variable on the first measurement occasion. A high
Predwin(Y;;) indicates that the trait on the first measurement occasion is a good predictor for this

measurement occasion. The predictability by trait: coefficient Preduin(Y;;) is defined as:

A2 Var(T;;)

Preduraits (Vi) = 30 5 Vvare

(15)

The unpredictability by traiti coefficient UPredwin(Y;) quantifies the time-consistent
proportion of an indicator's true variance that cannot be explained by the trait value on the first
measurement occasion. This coefficient represents the influence of accumulated situational effects
throughout the study. It can only be calculated after the first measurement occasion. The

UPredwain(Y;;) is defined as:

A28, Var(0;—,)
UPredrqier (Vi) = V—g;l(y?ll)—var(lE,-ll) (16)

The predictability by trait: coefficient and the unpredictability by trait: coefficient add up to
the time consistency coefficient.

The occasion-specificity coefficient OS(Y;;) describes the proportion of an indicator's true
(error-free) variance that can be explained by the state residual variable. This variance is specific

to a measurement occasion and cannot be explained by the trait factor of the first measurement
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occasion or carry-over effects from previous occasions. A high OS shows that the indicator is
subject to strong occasional variations, i.e., a high proportion of the variables' variance is due to
unexplained occasion-specific situational and person-situation interaction effects. The occasion-
specificity coefficient OS(Y;;) is defined as:

23 Var(SRy)

0S(Yu) = 3o vy varep

(17)

A potential prototype in the working model would be a part of the trait at the first
measurement occasion. The prototype is supposed to be stable. So, the trait on the first
measurement occasion can be used to predict the prototypical elements of the attachment at later
measurement occasions and there should be no autoregressive effects. Therefore, the
predictability by traiti coefficient should approach a nonzero value for later measurement
occasions under the prototype perspective. Under the revisionist perspective, the predictability
by trait: coefficient should get smaller with every measurement occasion and approach zero (see
also Fraley, 2002; the period covered in the present study, however, might be too short for the
predictability by trait: coefficient to actually reach zero).

In earlier studies that investigated these different perspectives (e.g., Fraley, 2002; Fraley et al.,
2011), the correlations of the first measurement occasion with several later occasions were
examined. To enhance comparability of our results with results from previous studies, we also
calculate a measurement error-free correlation between the states on the later measurement
occasions and the state on the first measurement occasion. For the second measurement occasion,

this correlation is:

ArizVar(Ti;)+AsrizAoizBozVar(SRy)

r(Si1, Siz) = JVar(v;)—Var(E;) y/Var(Y;)—Var(Eiz)

(18)
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For the third measurement occasion, the correlation is:

__ ArizVar(Ti1)+Asri1AoizsBozBosVar(SRy)
T(Sll' Sl?’) - JVar(Y;;)-Var(E;;) /Var(Y3)—Var(E;3) (19)

For the fourth measurement occasion, the correlation is:

__ AriaVar(Ti1)+Asri1AoisBozPo3BoaVar(SRy)
T(Sll' Sl4) - JVar(Y;;)-Var(E;;) /Var(Y4)—Var(E;,) (20)

The LST-AR model was used to examine the different aspects of stability and change of the
targets' attachment to their parents. The same model was also used to examine the parents’

attachment to their emerging adult children.

6.3.5 Multi-Rater Latent State-Trait Model with Autoregressive Effects

To examine the convergence of the attachment ratings over time, we combined the ratings of
the mutual attachments of parents and targets in one model. Our model is an extension of a model
presented by Courvoisier et al. (2008), which combines the ideas of multitrait-multimethod
analysis (MTMM; Campbell & Fiske, 1959) and autoregressive LST models (e.g., Cole et al., 2005;
Eid et al., 2017). Confirmatory factor analysis MTMM models allow separating trait, method, and
error components of a measurement. The specific MTMM model used for the present analysis is
the correlated trait-correlated methods minus one (CT-C[M-1]) model (Eid, 2000; Eid et al., 2003),
which is an appropriate model for analyzing MTMM data with structurally different methods
(Eid et al., 2008; Eid, Geiser & Koch, 2016; Koch et al., 2018, Nussbeck et al., 2009). In this model,
a reference method is chosen (here: target report) and all other methods (here: parent report) are
contrasted against this reference method (Eid, 2000; Eid et al., 2003). In our model, the target report

and the parent report do not represent different methods in a narrow sense, but they represent
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the view of different raters on their mutual attachment. Figure 6.2 depicts the employed multi-
rater LST-model with autoregressive effects (MR-LST-AR model) for attachment, measured by
three indicators with two methods (target and parent report) at 4 measurement occasions.

The indicators Yiu (i: indicator; k: rater; I: measurement occasion) are the observed attachment
ratings on the four measurement occasions. For the indicators of the targets' ratings (k = 1), the
decomposition of the variables is equivalent to the LST-AR model presented in Figure 6.1 and
defined in Equations (2)-(9). The trait factors Ti1 and the occasion-specific factors Orhave the same
meaning for the targets' ratings as in the LST model. The decomposition of indicators of the
parents' ratings (k = 2) is explained in the following. In line with the CT-C(M-1) approach to
multimethod modeling, we use the targets' attachment to predict the parents' attachment. This
regression is included on the trait level (regressing the parents' trait attachment on the targets'
trait attachment) as well as on the occasion-specific level (regressing the parents' occasion-specific
attachment on the targets' occasion-specific attachment). The size of the respective standardized
regression coefficients reflect the strength of the association between the targets' and their parents'

attachment. These coefficients correspond to the standardized factor loadings in the model.
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Figure 6.2
Multi-Rater Latent State-Trait Model with Autoregressive Effects
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The component of the parents' attachment that cannot be explained by the targets' attachment
is captured in the parent-specific trait factors TPSi: and the parent-specific occasion factors OPS..
Note that the parent-specific trait factors TPSii are indicator-specific factors. As they are defined
as residual factors, the factors TPSi2: have a mean of zero and are uncorrelated with the respective
trait factor Tiu: by definition. They represent the deviation of the parents' trait attachment as
measured by indicator i from the value expected based on the target's trait attachment on the first
measurement occasion. A positive value on the factor TPSi: indicates that the parent's trait
attachment on the first measurement occasion is higher (meaning more secure) than expected
based on the target's trait attachment. Mean differences between the targets' and parents'
attachments are captured in the intercepts of the corresponding observed variables since all trait
factors are modeled with a mean of zero.

The occasion- and parent-specific factors OPS: capture those parts of the variance in the parent
ratings that are occasion-specific and not shared with the targets' occasion-specific attachments.
As the factors OPS: are defined as residual factors with respect to the targets' occasion-specific
factors, they have a mean of zero and are uncorrelated with the respective occasion-specific factor
O1 by definition. A positive value on OPS: indicates that the parent's momentary, occasion-specific
attachment is higher than expected based on the target's momentary, occasion-specific
attachment.

Altogether the observed variables of the parent reports (k = 2) can be decomposed in the
following way:

Yior = @iz + Ati2iTinn + ArpsiziTPSiz1 + 20i2101 + Aopsi2iOPS; + Eiz (21)
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where the loading parameter Arpg;,;for the first measurement occasion (I = 1) is set to 1 for
identification reasons, such that TPSii is defined as the parent-specific trait factor at the first
measurement occasion. Carry-over effects in the occasion- and parent-specific view are captured
by the inclusion of autoregressive effects on the factors OPS:. The autoregressions can be
expressed as:

OPS; = Bops;OPS;_1 + SRPS, foralll>1 (22

OPS; = SRPS; (23)

with SRPS; being a state residual factor for the parent-specific attachment, that is, that part in

the parents' attachment that can neither be explained by the targets' attachment on the same

measurement occasion nor by previous deviations of the parents' attachment from the targets'

attachment. Since all factors have a mean of zero, overall changes in the level of attachment are
visible in changes of the intercepts a;;.

Variance components. The variance decomposition of the observed variables of the targets'
ratings (k = 1) is completely analogous to the LST-AR model presented above, compare Equations
(10)-(12). The variance of the observed variables of the parents' ratings (k = 2) can be decomposed
in the following way:

Var(Yiy;) = 23;2,Var(Tiz1) + AfpsizVar(TPSiz1) + 85, Var(0;) + Agps;z Var(OPS)) + Var(Ej,;)

(24)

with
Var(OPS;) = Var(SRPS;) (25)
Var(OPS,) = B&ps,Var(OPS,_,) + Var(SRPS;) forall/I>1  (26)
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Equation 11 and 12 also apply for the parents' ratings (k = 2). Based on these variance
decompositions, the same coefficients, as in the LST-AR model, can be calculated. These
coefficients are displayed in the Supplementary Material and their meaning is the same as in the
LST-AR model. However, the MR-LST-AR model allows to calculate additional coefficients that
quantify different aspects of consistency between the raters (in our case, the targets and the
parents). In this article, we use the term 'rater consistency' for the convergence between raters.
This term should not be confused with the 'time consistency', which describes the consistency over
time.

The variance of the parents' ratings (k = 2) can be separated into a part that is explained by the
targets' ratings and a part that is specific to the parents. The rater specificity coefficient (RS(Y;3;))
refers to the proportion of true (error-free) variance in the parents' ratings that is not shared with
the targets' ratings on a specific measurement occasion. The counterpart of the rater specificity is
the rater consistency (RCon(Y;;;) between the ratings of targets and the parents.

The rater specificity coefficient RS(Y;;,) is defined as:

A%psinVar(TPSiz1)+ A3 psip Var(OPSy)

RS(Yizr) = Var(Yiz))-Var(Eiz1) 27)
The rater consistency coefficient RCon(Y;;;) is defined as:
RCOH(YiZl) _ A3, Var(Tiy1)+A3,,,Var(0;) (28)

Var(Yiz))—-Var(Ezp)
The RS(Y;z;) and the RCon(Y;;;) add up to 1. The square root of the consistency coefficient
equals the true (error-free) correlation between the targets' and the parents' ratings. A high

consistency coefficient (and therefore low rater specificity) indicates that those targets who are
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more securely attached to their parent (as compared to other targets) tend to have parents who
are also more securely attached to them (as compared to other parents).

Analogously, coefficients of rater-specificity and a rater-consistency can be defined on the trait
and the occasion-specific levels, as well as for time-consistent components and components
predictable and unpredictable by traiti. To examine the rater consistency on the level of inter-
individual trait differences that go back to the first time point, we can calculate the rater-consistent
predictability by trait: coefficient RConPreduit(Y;5;). The RConPrediaini(Y;3;) captures that amount
of variance in inter-individual differences that goes back to the trait on the first measurement

occasion that is shared by targets and parents. The RConPredt.iti(Y;y;) is defined as:

Az Var(Tig)

RConPredip,ir1 (Yinp) =
wrait1 (Yia1) 23,,,Var(Ti11)+A3pg;,, Var(TPSiz1)

(29)

Its counterpart is the rater-specific predictability by trait: coefficient RSPredt.i(Y;5;), which
quantifies the degree to which variance due to inter-individual differences in trait attachment on
the first measurement occasion is specific to the parents and not shared with the targets (see
Supplementary Material for a mathematical definition). The two coefficients RConPredtit(Y;5;)
and RSPreduain(Y;5;) add up to 1 for the same indicator. If the RConPreduain(Y;5;) is high (and the
RSPredwain(Y;y;) therefore low) the influence of inter-individual differences in the trait values on
the first measurement occasion on later occasions can be explained by attachment features that
are shared by both targets and parents.

On the level of time-consistent components of attachment, the rater-consistent time
consistency coefficient RConTCon(Y;;) describes the proportion of the time consistent variance in

the parents’ attachment that can be explained by the targets' time consistent attachment. Time
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consistency in this context means that rater consistency is calculated with respect to the variance
that carries over from former measurement occasions (by effects of traiti or accumulated

situational effects). The rater-consistent time consistency coefficient RConTCon(Y;) is defined as:

A3iz1Var(Tiz1) +452185,Var(01_1)
2.1Var(Tig1)+A2pg;5, Var(TPS 1) +45,,85,Var(01-1)+ A2 pe;in B3 ps Var(OPS;_1)

RConTCon(Y;y;) = F (30)

The rater-consistent occasion specificity coefficient RConOS(Y;,;) describes the percentage of
state-residual variance in the parents' attachment ratings that is consistent with the state-residual

variance in the targets' ratings. This coefficient is defined as:

23 j21Var(SRy)
5j21Var(SRD+A3ps 1 Var(SRPS))

RConOS(Y;y) = F (31)

That is, the RConOS(Y;y;) captures the amount of unexplained variance in attachment at a
specific measurement occasion that is shared between parents and targets. A high RConOS(Y;3;)
indicates that unexpected temporal deviations in attachment values (from those attachment
values expected based on previously observed attachment patterns) covary between targets and
their parents. That is, a higher attachment of the target on a given time point (as compared to the
attachment that is expected based on the targets' previous attachment to the parent) is associated
with a higher than expected attachment of the parent at this time point. The square root of the
consistent occasion specificity coefficient can be interpreted as a measurement error-free
correlation between the unexplained occasion-specific deviations of targets' and parents'
attachments (these unexplained occasion-specific deviations are captured in the state residual
variables). In applications with strong measurement invariance (and therefore equal variances
and loadings of the occasion specific factors), the rater-consistent occasion specificity for the same

indicator is equal for all measurement occasions.
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The rater-specific occasion specificity coefficient can be calculated as a counterpart of the rater-
consistent occasion specificity coefficient. Additionally, further coefficients (like the rater-
consistent unpredictability by trait: coefficient) can be specified that might be useful in other
applications of the MR-LST-AR model. An overview of all possible coefficients can be found in

the Supplementary Material.

6.3.6 Estimation

To examine the stability and change of attachment as well as the convergence between targets'
and parents' attachments, we applied the models introduced above to the item parcels capturing
the three attachment dimensions acceptance, dependability, and closeness. In a first step, we fitted
two separate LST-AR models, one for the targets and one for the parents. In a second step, we
estimated the MR-LST-AR model.

All models were estimated with the robust maximum likelihood estimator in MPlus 8.0
(Muthén & Muthén, 1998-2017). Full information maximum likelihood was used to handle
missing values. The confidence intervals for the variance components were estimated via
bootstrapping (5000 samples) using the maximum likelihood estimator. We assumed
measurement invariance with equal loadings of the occasion-specific factors and equal variances
of the state residual factors over time. In addition, to examine gender effects, the LST-AR models

were run again separately for male and female targets.
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We used the y2-test, the CFI, and the RMSEA to examine the goodness-of-fit. A non-significant
X2-test (or at least a value of y? < 2 * df), a CFI > 0.97 and a RMSEA < 0.05 are signs of a good

model fit (Schermelleh-Engel et al., 2003).

6.4 Results
6.4.1 Model Fit Criteria

All models fit the data well (targets” LST-AR model: x?(47) = 60.218; p =.093; RMSEA = .022;
CFI = .993; parents’ LST-AR model: y%(47) = 68.399; p = .022; RMSEA = .031; CFI = .981; MR-LST-

AR model: x?(217) = 261.321; p = .021; RMSEA = .018; CFI = .989).

6.4.2 LST-AR Model

The first research question on the stability and change of attachment can be answered with
the LST-AR models.

Variance coefficients and intercepts of the LST-AR model of targets' attachment are displayed
in Table 6.1. The reliability of the indicators ranged from .660 to .803, which indicates good
reliability.

The stability over time was generally high, as indicated by time consistency coefficients
TCon(Y;) ranging from .597 to .672 for the acceptance indicators, from .602 to .640 for the
dependability indicators, and from .853 to .862 for the closeness indicators. Time consistency
coefficients of the same indicator were comparably high for all measurement occasions. Still,

closeness had a higher time consistency than the other two indicators (with no overlap in the
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confidence intervals). The corresponding occasion specificity coefficients OS(Y;;) ranged from .138
to .403.

The predictability by trait: coefficient Predr.iti(Y;;) ranged from .521 to .617 for the acceptance
indicators, from .539 to .574 for the dependability indicators and from .826 to .837 for the closeness
indicators. That is, the closeness trait value on the first measurement occasion could explain over
80% of the true variance of the closeness indicators on the second and later measurement
occasions. The values of Preduait1(Y;;) were similar for the different measurement occasions. That
is, time consistencies are largely due to a high impact of interindividual differences in the traits at
the first measurement occasion. The unpredictability by trait: coefficients UPreduin(Y;;) were
smaller than .08 in all cases, indicating that accumulated situational effects can explain only 8% or
less in true interindividual differences at later measurement occasions. Such accumulated
situational effects are carry-over effects from occasion-specific interindividual differences at

previous measurement occasions.
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Results of the LST-AR Model of Targets” Attachment

Table 6.1
a;;
Yi1 4.52
Y1 4.48
Y34 4.08
Y1, 4.49
Y2, 4.46
Y3, 4.02
Yi3 4.42
Ya3 443
Y33 3.95
Yig 4.42
You 4.41
Y34 4.00

Rel
.720
[.63, .82]
.666
[.56, .78]
.660
[.59,.72]
793
[.71, .87]
.669
[.57, .76]
789
[.72, .85]
773
.68, .87]
.787
[.70, .87]
.799
[.73, .86]
716
[.61, .82]
712
[.61, .82]
.803
[.74, .87]

0S
381
[.26, .52]
413
[.29, .56]
180
[.11,.28]
330
[.22, .46]
398
[.27, 53]
141
[.08, .22]
328
[.22, .44]
360
[.24, .49]
138
[.08, .21]
403
[.27, 53]
376
[.24, 51]
147
[.09, .22]

TCon
.619
[.48, .74]
587
[.44, .71]
.820
[.72, .89]
.670
[.55, .78]
.602
[.47,.73]
.859
[.78, .92]
.672
[.56, .78]
.640
[.51,.76]
.862
[.79, .92]
597
[.47,.73]
.624
[.49, .76]
.853
[.78, .91]

Pred
.619
[.48, .74]
587
[.44, .71]
.820
[.72, .89]
617
[.45, .75]
539
[.33,.70]
.836
[.71, .91]
611
[.38, .75]
574
[.32,.73]
.837
[.69, .91]
521
[.27, .69]
554
[.29, .73]
.826
[.66, .90]

Unpred

053
[.01, .15]
.063
[.01, .20]
022
.00, .09]
.060
[.01, 23]
066
[.01, .26]
025
.00, .12]
076
[.01, .30]
071
[.01, .30]
.028
.00, .14]

7(Si1, Sit)

760
.65, .85]
724
[.62, .81]
892
[.84, .94]
671
[.56, .77]
642
[.53, .74]
854
[.78, .91]
593
[.46, .71]
595
[.46, .72]
833
[.75, .90]

Note. a;j: intercept; Rel: reliability coefficient; OS: occasion specificity coefficient; TCon: time

consistency coefficient; Pred: predictability by trait: coefficient; Unpred: unpredictability by trait:

coefficient; (S, S;): measurement error-free correlation between this measurement occasion and the

first measurement occasion.

Y;; with i: indicator (1: acceptance; 2: dependability; 3: closeness); I: measurement occasion; the

bootstrapped 95%-confidence intervals in parenthesis.
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The correlations of the latent attachment states on later measurement occasions (S;;) with the
state on the first measurement occasion (S;;) decreased throughout the study (from .760 to .593
for acceptance and from .724 to .595 for dependability). For closeness, these correlations also
decreased from .892 to .833, which was still a high test-retest correlation. The intercepts show that
the targets rated their closeness slightly lower as compared to their acceptance and dependability,
with no changes in the mean level of attachment over time.

In the model for the targets' attachment, trait factor correlations between trait acceptance,
dependability, and closeness at the first measurement occasions medium to high, with r =.506 for
acceptance and dependability, r = .544 for acceptance and closeness, r = .668 for dependability and
closeness. These trait correlations indicate that the three facets of attachment were strongly
related, with every facet also capturing a unique part of attachment.

Variance coefficients and intercepts of the LST-AR model of parents' attachment are displayed
in Table 6.2. Reliability coefficients ranged from .582 to .745 for most indicators, indicating good
reliability. For Y;, the reliability coefficient was only .498, which showed low reliability of the
dependability indicator on the second measurement occasion.

The stability of the parent's attachment was high. The time consistency coefficient TCon(Y;;)
ranged from .673 to .737 for the acceptance indicators, from .799 to .838 for the dependability
indicators and from .714 to .748 for the closeness indicators. The differences between the different
indicators were smaller than in the LST-AR model of the targets' attachment. The corresponding

occasion specificity coefficients OS(Y;;) ranged from .162 to .327.
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Results of the LST-AR Model of Parents” Attachment

Table 6.2
a;;
Yi1 453
Y1 4.42
Y34 429
Y1, 4.55
Y2, 4.52
Y3, 4.32
Yi3 4.57
Ya3 4.52
Y33 429
Yig 4.60
You 4.55
Y34 434

Rel
.726
[61,.91]
.584
[.46, .72]
.667
[.53, .95]
.697
[.52, .85]
498
[.37, .64]
.680
[.55, .81]
597
[.44, .77]
.582
[.43,.72]
.745
[.62, .86]
.666
[.53, .82]
.642
[.49, .80]
.706
[.57, .86]

0S
225
[.11, .35]
128
[.07, .21]
241
[.13, .37]
263
[.16, .40]
201
[.10, .34]
286
[.14, .50]
327
[.20, .48]
162
[.08, .28]
252
[.12, .45]
303
[.18, .44]
162
[.08, .27]
270
[.13, .44]

TCon
775
[.65, .89]
.872
[.79, .93]
.759
[.63, .87]
.737
[.60, .84]
.799
[.66, .90]
714
[.50, .86]
.673
[.52,.80]
.838
[.72,.92]
.748
[.55, .88]
.697
[.56, .82]
.838
[.74, .92]
.730
[.56, .87]

Pred
775
[.65, .89]
.872
[.79, .93]
.759
[.63, .87]
733
[.46, .84]
796
[.53, .90]
710
[.24, .86]
.668
[.33,.79]
.836
[.54, .92]
744
[.23, .88]
.692
[.35, .80]
.836
[.57, .91]
726
[.20, .86]

Unpred

.004
.00, .20]
.003
.00, .17]
.004
.00, .29]
.005
.00, .33]
.002
.00, .22]
.004
.00, .37]
.004
.00, .36]
.002
.00, .23]
.004
.00, .44]

7(Si1, Sit)

783
[.64, .90]
853
[.76, .92]
766
.66, .86]
723
[.59, .83]
856
[.76, .93]
755
[.58, .87]
733
[.59, .83]
854
[.75, .92]
743
[.51, .86]

Note. a;j: intercept; Rel: reliability coefficient; OS: occasion specificity coefficient; TCon: time

consistency coefficient; Pred: predictability by trait: coefficient; Unpred: unpredictability by trait:

coefficient; (S, S;): measurement error-free correlation between this measurement occasion and the

first measurement occasion.

Y;; with i: indicator (1: acceptance; 2: dependability; 3: closeness); I: measurement occasion; the

bootstrapped 95%-confidence intervals in parenthesis.
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The predictability by trait: coefficient Predt.in(¥;;) ranged from .668 to .733 for the acceptance
indicators, from .796 to .836 for the dependability indicators and from .710 to .744 for the closeness
indicators. This means that in all cases a large proportion of the true variance in the attachment
ratings of the second and later measurement occasion could be explained by the trait value at the
first measurement occasion. The values of Predtw.in(Y;;) showed no systematic pattern over time.
With values of .005 and below, the unpredictability by trait: coefficient UPrediu(Y;;) showed that
accumulated situational effects were practically non-existent.

The same was true for the correlations of the latent state values of later measurement occasions
with the first measurement occasion. The measurement error-free correlations of the latent states
of the second, third, and fourth measurement occasion with those of the first measurement
occasion were similar with a huge overlap in the confidence intervals and no visible trend. The
correlations for the acceptance and the closeness indicators were similar with values between .723
and .783; the correlations for dependability were higher with values between .853 and .856. The
intercepts showed no indication of changes in the mean level of attachment over time.

In the LST-AR model of parents' attachment, the correlation between trait acceptance and trait
dependability was r = .565, between trait acceptance and trait closeness r =.700, and between trait
dependability and trait closeness r = .539.

To examine gender differences, we calculated the LST-AR model for the female and male
targets separately. Both models had an acceptable model fit and all results can be found in the

supplementary material?>. The were no global differences between coefficients of the male sample

2 The supplementary material is displayed in Appendix C of this dissertation.
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and the coefficients of the female sample. For the dependability items, time consistency and
predictability were slightly higher in the female sample. For acceptance, time consistency and
predictability were slightly higher in the male sample. We also calculated two LST-AR models
separately for mothers and fathers. While the model fit was good for the mother sample, the model
fit was bad for the father sample. The model of the father sample had also theta estimation
problems and therefore no trustworthy results. The estimation problems are likely due to the
rather sample size of fathers that is too small and not appropriate for such complex structural
equation models. Therefore, only the results of the mother sample are displayed in the

supplementary material.

6.4.3 MR-LST-AR Model

All coefficients calculated and reported for the LST-AR models are similar in the MR-LST-AR
model with only minor deviations and are therefore not repeated here. The results for all
coefficients concerning different aspects of rater consistency are displayed in Table 6.3 (more

model parameters can be found in the Supplementary Material).

157



Table 6.3

STUDY 2: STABILITY AND CHANGE IN DYADIC ATTACHMENT

Results of the MR-LST-AR Model

Y121

Y221

Y321

Y122

Y222

Y322

Y123

Y223

Y323

Y124-

Y224~

Y324-

RS
835
[.68, .93]
910
[.74, .97]
805
[.67, .91]
793
[.61, .91]
846
[.65, .95]
792
[.67, .89]
846
[.65, .95]
921
.60, .99]
795
[.67, .89]
837
.66, .94]
885
[.71, .96]
848
[.74, 93]

RCon
165
[.07, .32]
.090
[.03, .26]
195
[.09, .33]
207
[.09, .39]
154
[.05, .35]
208
[.11, .33]
154
[.05, .35]
.079
[.01, .40]
205
[.11, .33]
163
[.06, .34]
115
[.04, .29]
152
[.07, .26]

VRCon
406
[.26, .56]
300
[.16, .51]
442
[.29, .57]
455
.30, .63]
392
[.23, .59]
456
[.36, .58]
392
[.22, .56]
281
[.10, .63]
453
[.32, .58]
404
[.25, .58]
339
[.19, .54]
390
[.27, 51]

RConQOS
.068
[.01, .21]
.067
[.00, .27]
.051
[.00, .21]
.068
[.01, .21]
.067
[.00, .27]
.051
[.00, .21]
.068
[.01, .21]
.067
[.00, .27]
.051
[.00, .21]
.068
[.01, .21]
.067
[.00, .27]
.051
[.00, .21]

RConTCon

254
[.09, .49]
268
[.09, .54]
268
[.14, .44]
194
[.05, .41]
081
.00, .48]
254
[.12, .43]
201
[.06, .43]
123
[.03, .33]
187
[.08, .33]

RConPred

251
[.09, .51]
266
[.09, .55]
266
[.14, 58]
189
[.04, .43]
079
.00, .48]
252
[.12, .57]
197
[.05, .45]
121
[.02, .34]
185
[.07, .45]

Note. RS: rater specificity coefficient; RCon: rater consistency coefficient; vRCon: measurement error

free correlation between target and parent ratings; RConOS: rater-consistent occasion specificity

coefficient; RConTCon: rater-consistent time consistency coefficient; RConPred: rater-consistent

predictability by trait: coefficient;

Y, with i: indicator (1: acceptance; 2: dependability; 3: closeness); k: rater (2: parent); I: occasion of

measurement; the bootstrapped 95%-confidence intervals in parenthesis.
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The rater consistency coefficients RCon(Y;;) ranged from .079 to .208. That is, 8 to 20% of the
variance in true, measurement-error free inter-individual differences in the parents' attachments
can be explained by inter-individual differences in the targets' attachments at a given
measurement occasion. There were no systematic differences between the three attachment
dimensions, with large overlaps in the confidence intervals. This corresponds to measurement
error-free correlations between the targets' and parents' attachments ranging from .281 to .455,
implying a medium to very large effect size (Funder & Ozer, 2019).

The rater-consistent predictability by traiti coefficient RConPreduit(Y;y;) ranged from .079 to
266, with no systematic differences between the indicators. This means that there was a
meaningful overlap in those parts of the ratings of targets' and parents' that could be explained
by the trait value at the first measurement occasion. The rater-consistent time consistency
coefficients RConTCon(Yjy;) ranged from .081 to .268. Therefore, the time consistent parts in the
attachments of parents and targets correlated between .285 and .518, implying a medium to very
large effect (Funder & Ozer, 2019). This means that the stable and time consistent elements in the
ratings of targets and parents were highly correlated.

The rater-consistent occasion specificity coefficient RConOS(Y;;;) ranged from .051 to .068.
Because of measurement invariance settings (equal variances of the state residual factors and
equal occasion-specific loadings over time), the rater-consistent occasion specificity coefficients
were equal across measurement occasions. Only a small percentage of the state residual variance

in parents' attachments was shared with the targets. The corresponding measurement error-free
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correlations ranged from .226 to .261, implying a medium effect size (Funder & Ozer, 2019). There

were no systematic differences between the indicators concerning the RConOS.

6.5 Discussion
6.5.1 Applicability of the MR-LST-AR Model

The MR-LST-AR model is a new model that combines the LST-AR model with the CTC(M-1)
model (Eid, 2000; Eid et al., 2003; Eid et al., 2008; Koch, 2013). In the CTC(M-1) model, one method
is chosen as a reference method and all other methods are contrasted against this reference
method. In our case, the model is used for attachment ratings in dyads. Therefore, the consistency
in this model is not a sign for agreement between methods, but for the agreement of both raters
concerning the quality of their mutual attachments. By extending the scope of application of the
CTC(M-1) model, the present study further illustrates that the CTC(M-1) model can address a
wide range of psychological research questions.

In the model, the ratings of the target were chosen as a reference. Therefore, the attachment of
the parents was regressed on the attachment of the target and the parent-specific factors captured
the residuum. The decision to choose the targets' rating as a reference was based on the substantial
perspective of this study. The emerging adults were the starting point of this examination of
attachment. It would also be possible to choose the parents as a reference and to set up the model
accordingly. In that case, we could examine the deviation of the emerging adult's attachment from
the expected level based on the parent's attachment. While the stability and the model fit would

not be affected by the chosen reference, the consistency coefficient would differ.

160



STUDY 2: STABILITY AND CHANGE IN DYADIC ATTACHMENT

6.5.2 Stability of Attachment (LST-AR Models)

The second aim of the present study was to examine stability and change of mutual
attachments between emerging adults and their parents. To do so, we used LST-R theory and
introduced a new multi-rater latent state-trait model. The degree of attachment security versus
insecurity was relatively stable for the targets as well as for the parents. Observed stability was
primarily due to inter-individual differences in trait attachment at the first measurement occasion
(measured by predictability by traiti). Accumulated situational effects were practically absent in
the parents' attachment, and they were small in the targets' attachment. The low influence of
accumulated situational effects is a sign of the low plasticity of attachment. The results indicate
that this plasticity is even lower for the parents. This can be due to the higher age of the parents
or because the parents had developed a more stable model of their attachment representations.
At the same time, the targets experienced their first year after high school graduation. The changes
in this year, like leaving the parental home or starting their courses at the university or elsewhere,
might lead to new experiences that allow for some small adjustments in the targets' attachment to
their parents.

The equally high predictability by trait: coefficients over the entire course of the study and the
low autoregressive effects support the prototype perspective. The predictability by trait:
coefficients were decreasing only for acceptance in the model of the targets' attachment. In all
other cases, the trait values on the first measurement occasion were equally predictive for all later

measurement occasions. Such a pattern is hard to explain under the revisionist perspective.
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Furthermore, the period of this study represents turbulent times in the first year after high school
graduation. The emerging adults made many new experiences, but the predictability by trait:
coefficients of dependability and closeness were not affected by that. Overall, these results are
more in line with the prototype perspective stating that there are elements of the working models
of attachment that are not changed (at least not over one year) by situational influences.

While the correlations between the states of later measurement occasions and the first
measurement occasion were stable for the parents, they were decreasing in the model of the
targets' attachment. These decreasing correlations are caused by accumulating situational effects.
This means that there are changes in the traits' working models of attachment. The prototype,
however, is part of the trait (at every measurement occasion). The influence of the trait of the first
measurement occasion is not decreasing for dependability and closeness. The distinction between
trait and occasion-specific effects in LST-R models allows examining the prototype with greater
precision.

The Relationship-Specific Attachment Scales has items on acceptance, dependability, and
closeness. In this study, the three aspects of attachment showed some heterogeneity and different
stability. While closeness was the most stable aspect in the model of the targets, this was not the
case in the model of the parents. Although the first year after high school graduation is a year
with many changes, the closeness of the targets was extremely stable on the mean level and in the
inter-individual differences. Closeness is less connected to actual behavior than dependability and

acceptance. Acceptance can be expressed or shown more easily than closeness. Dependability can
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be observed directly. Closeness needs to be felt, and new experiences might less influence this

feeling.

6.5.3 Consistency between Parent and Target (MR-LST-AR Model)

The mutual attachments of the emerging adults and their parents showed medium to large
correlations, indicating that emerging adults who are more securely attached to their parents tend
to have parents who are more securely attached to them. However, the rater specificity coefficients
around .80 and higher also show that more than three-quarters of the measurement error-free
variance was specific to the parents. This means that the mutual attachments of parents and
emerging adults cannot be seen as a characteristic of their relationship but as characteristics of
each person within the dyadic relationship. Nevertheless, the correlation also indicates that the
mutual attachments are not independent of each other.

The rater-consistent time consistency coefficient showed that around 20% of the time
consistent variance of the parents' attachment was shared with the targets' time consistent
attachment. The trait value (which would include a possible prototype) seems to be the most
important factor behind the consistency. These coefficients can be transformed into correlations
from .40 to .50 between the time consistent attachments of parents and emerging adults. These
correlations were smaller for dependability at the third and fourth measurement occasion. A
possible reason is that dependability can be more one-sided in a relationship than the other

aspects of a relationship. It is possible that one person in a dyadic relationship (e.g., the emerging
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adult) relies on the second person (e.g., the parent) but not vice versa. Such a constellation seems
less likely regarding closeness and acceptance.

The rater consistent occasion specificity coefficients were very similar for the different aspects
of attachment. Around 6% of the occasion-specific variance of the parents' ratings was shared with
the targets' rating. Therefore, the occasion-specific deviations of targets and parents had a
correlation around .25. This correlation between the occasion-specific deviations was smaller than
the correlation between the stable attachments. This means that the consistency between the
mutual attachments of emerging adults and their parents is stronger in the long run than it is for
short term changes. Nevertheless, this small to medium correlation shows that parents and

emerging adults have at least some commonality in their updating of their mutual attachments.

6.5.4 Therapeutic Implications

Psychotherapy can change attachment security (Mikulincer & Shaver, 2016). Psychotherapy
can be considered a special interpersonal experience. Our study shows that emerging adults'
attachment changes through cumulative experiences. Therapy might make use of this mechanism.
The high correlations between the mutual attachments of emerging adults and parents show that
it may be useful to involve both parties in therapy to change attachment. The higher stability in

the parents' attachments may mean that therapeutic attachment change is more difficult for them.
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6.5.5 Limitations

Our study has some important limitations. First, it is important to note that the targets choose
the participating parent. For targets who have different attachments to their parents (maybe
because the relationship to one parent is ruined after a complicated divorce), they should have
invited the parent they have the closest relationship with. Targets who have a functional
relationship with both parents used different criteria to choose the parent. We asked the
remaining targets after the last measurement occasion, and the answers ranged from a better
attachment over more free time of this parent to technical reasons (e.g., only one parent uses the
internet). It is reasonable to assume that the reported attachment to the chosen parent was better
than or equal to the attachment to the not chosen parent, but we cannot be sure about this.

Second, our study did not investigate the possible mechanisms behind the stability and change
of attachment directly. The prototype perspective and the revisionist perspective lead to different
expectations regarding the shape of repeated test-retest correlations (Fraley et al., 2011). This is an
indirect way to compare the two perspectives, and our results can only be indirect support for the
prototype perspective.

Third, our study had a limited period of nine months between the first and last measurement
occasion. Many change processes in the development of attachment likely need longer studies to
be observed. The time spans between the four measurement occasions were fixed, so we have no

information about the attachment between the measurement occasions.
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Fourth, the first year after high school graduation is very volatile and the results cannot be
generalized to other life periods. However, it is interesting to see that attachment is so stable in a

time of so many changes in life.

6.6 Conclusion

The LST-AR models were able to show the high degree of stability of the attachments between
emerging adults and their parents. The results foster the prototype perspective of a stable working
model of attachment.

The new MR-LST-AR model is a useful model to describe the rater consistency of stability and
change. In this application, the mutual attachments of parents and emerging adults were related,
and this relationship was stronger for the stable elements of attachment than for the short-term

changes.
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7.1 Abstract

Attachment theory and the idea of a general working model of attachment suggest a high
similarity among the attachments to different attachment figures. However, many empirical
results show that attachments to different attachment figures differ substantially. In this study,
512 emerging adults rated their attachment quality to one parent, the romantic partner, and
several friends over three measurement occasions. We used a multilevel structural equation
model developed for the analysis of multitrait-multimethod data to examine the degree of
consistency (this shows the correspondence between the attachments) and different aspects of
specificity (this shows the difference between the attachments). Attachment to parents was
strongly associated with the attachment to friends (around r = .4) and less strongly with the
attachment to romantic partners (around r = 0.3). However, most of the variance was specific to
the different attachment figures. Attachments to friends were more strongly correlated with each
other than with the attachments to figures of other domains. The results hint at the existence of
specific attachment patterns for every domain of attachment figures. Thus, any theory focusing
on global attachment styles or working models should incorporate additional assumptions

regarding specificity in subsets of attachment figures.
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7.2 Theory
7.2.1 Introduction

One of the central questions of attachment research is how consistent attachments are across
different attachment figures (Fraley & Dugan, 2021). The consistency of attachments is the extent
of correspondence between attachments to different figures. The opposite of consistency is the
specificity, the extent to which the attachments differ. Thus, specificity is also the measure of the
distinctiveness of the different attachments. In this study, we examine the consistency and the
specificity of attachment quality in emerging adulthood.

According to Bowlby (1969, 1980), children develop an inner working model of attachment
during the first years of life. The attachment to their primary caregiver (in many cases, the mother)
constitutes the most essential foundation for the inner working model of attachment. This
working model is considered a stable cognitive base that influences the quality of attachment in
later relationships (Bowlby, 1988). The attachment quality can be more or less secure, and an
insecure attachment can either be anxious (the child strongly shows the attachment needs by
crying and clinging) or avoidant (the child suppresses the attachment needs and seems
dismissive; Ainsworth et al., 1978/2015; Mikulincer & Shaver, 2016). Most small children do not
have just one attachment but develop multiple attachments to different attachment figures
(Posada et al., 2013; Forslund et al., 2021), as, for instance, a mother, a father, and a nonparental
care provider. Meta-analyses showed that the qualities of attachments to mothers, fathers and

other care providers are weakly to moderately correlated (Ahnert et al., 2006; Fox et al., 1991).
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Whereas the attachment to the parents already begins in infancy, the first friendships are
typically formed during childhood. Preschool children have different but related working models
for their relationships with parents and friends (Vu, 2014). In adolescence, the attachment to
parents is related to the quality of friendships (Zimmermann, 2004). Also, during adolescence,
romantic partners evolve as another domain of attachment figures besides parents and friends.
Intimate partner relationships fulfill the same functions as best friends in early adolescence and
develop into a loving and caring bond with an attachment quality in early adulthood (Meeus et
al., 2007). Whereas some studies indicate a strong connection between the different domains of
relationships (e.g., De Goede et al., 2012), other studies indicate different working models and
different attachment qualities for different domains of relationships (e.g., Caron et al., 2012; Doyle
et al., 2009; Furmann et al. 2002; Imamoglu & Imamoglu, 2006; La Guardia et al., 2000; Ross &
Spinner, 2001; Umemura et al., 2015). For example, Furman et al. (2002) observed associations
between the attachments to friends and those to parents and between the attachments to friends
and those to romantic partners. However, when controlling for the attachment to friends, the
attachment to the romantic partner and the attachment to parents were not associated (Furmann
etal., 2002). In emerging adulthood, attachment to partners more closely resembles the attachment
to friends than the attachment to parents (Klohnen et al., 2005). Friendships seem to be the testing
ground for romantic partnerships. However, other studies indicate that attachment to parents is
more closely related to attachment to partners than to attachment to friends (Ratto et al., 2016).

Fraley et al. (2011) reported correlations around . 2 among the attachments to figures of

different domains. These correlations across different relationships indicate that there might be
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an overall tendency of a person to establish a similar attachment security level in their different
attachments. Such a general attachment style would be based on a general working model of
attachment. A general working model of attachment is analyzed in many studies (e.g., Freeman
& Brown, 2001; Levy et al., 2011; Meyer & Pilkonis, 2001). The general attachment style is also
described as a factor in the different ways people establish new relationships with, for example,
psychotherapists (Levy et al., 2011).

The idea of a general attachment style is only useful if attachments to different attachment
figures within a person have significant overlap. The shared aspects of different attachments
within a person can be described as a general working model of attachment. However, the non-
perfect overlap and the attachment differences in different relationships also point to the existence
of specific working models. In some studies, these specific mental models for different
relationships appeared to be more strongly associated with properties of those relationships than
general mental models (Cozzarelli et al., 2000). Mothers, fathers, best friends, and romantic
partners were used differently as a secure base, safe haven, and for proximity in adolescence and
emerging adulthood (Markiewicz et al., 2006). Representations of relationships with parents,
friends, and romantic partners were primarily predictive for interactions in the same type of
relationships (Furman et al., 2013).

The specific peculiarities of the attachments to different persons would also become apparent
from the different associations of these attachments with other external variables. For instance,
only attachment to peers but not attachment to parents was predictive for grades (Burack et al.,

2013). Attachment to parents and teachers was associated with delayed onset of alcohol
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consumptions and cigarette smoking, while attachment to close friends was associated with
earlier onset of substance use (Han et al., 2016). Romantic attachment had a higher association
with well-being than attachment to friends in emerging adulthood (Guarnieri et al., 2015). Fraley
et al. (2011) showed that relationship-specific measures of attachment predict intra- and
interpersonal outcomes like commitment and satisfaction in a relationship better than measures
of global attachment, whereas global measures were higher associated with personality traits and
depression. There are also gender differences in the associations of attachments with other
variables. Only for girls, insecurity with romantic partners and mothers was predictive of
depression in adolescence (Margolese et al., 2005). For adolescent girls, the relationship between
parental attachment and depression was mediated by emotion regulation; for peer attachment,
this was only partial mediation, and for adolescent boys, the mediations were smaller (Kullik &
Petermann, 2013).

Many of the cited studies examined attachment to friends. However, they all have a limitation
in terms of capturing attachment. Some studies measured attachment to friends by asking about
attachment to a best friend (Doyle et al., 2009; Fraley et al., 2011; Klohnen et al., 2005; La Guardia
et al., 2000; Margolese et al., 2005; Markiewicz et al., 2006; Meeus et al., 2007); other studies
captured attachment to a group of friends or friends in general (Burack et al., 2013; Caron et al.,
2012; Furman et al., 2002; Furmann et al., 2013; Guarnieri et al., 2015; Han et al., 2016; Imamoglu
& Imamoglu, 2006; Kullik & Petermann, 2013; Umemura et al., 2015). Ross & Spinner (2001)
examined attachment to several individual friends but then averaged these attachments.

However, attachments are always specific to a particular figure (Ainsworth, 1989; Fraley et al.,
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2011). At the same time, attachments to different friends are likely to have similarities. Therefore,
the three described approaches of previous studies have limitations in revealing attachments to
friends.

The previous studies show that there are two general approaches for understanding
consistency and specificity in attachment: A general working model that is rooted in early
attachment to parents or specific working models that evolve over the lifetime. Both approaches
can be integrated into a general model of attachment consistency and specificity. Such a general
approach would allow analyzing to which degree attachment to attachment figures later in life
are related to attachment to parents and to which degree they are specific. In order to analyze how
strongly attachment to parents is associated with attachment in other relationships it is essential
to integrate different domains of relationships. Moreover, it is necessary to separate unsystematic
measurement error from systematic attachment-specific influences to obtain unbiased estimates
of attachment consistency and specificity.

In this paper, we will extend previous studies on attachment consistency and specificity by
showing how modern psychometric models that separate measurement error from attachment-
specific influences and take the peculiarities of different relationships into account can be applied
to analyze the predictive power of attachment to parents as a working model for other
relationships. For the first time, we use a model that allows us to look specifically at the attachment
to multiple individual friends. This model allows us to represent friends as a domain of
attachment figures and examine the similarities of attachments within that domain beyond the

similarities of attachments over different domains of attachment figures.
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7.2.2 Aims of the Present Study

This article examines the relationships between the attachments to different attachment
figures in emerging adulthood. We focus on the attachments to parents, friends, and romantic
partners. We examine whether these different types of relationships have different attachment
patterns or, in contrast, if every emerging adult has one general working model underlying these
different attachments. According to attachment theory, the parents are, in most cases, the first
attachment figures. A general working model of attachment would therefore be founded in the
attachment to the parents. A general working model of attachment should lead to a high
consistency between the attachment to parents and the attachment to partners and friends. If the
different attachments are more specific and less correlated, the general working model has less or
no influence. We use multilevel structural equation models to achieve a measurement error-free
estimation of the consistency. The applied models stem from the tradition of multitrait-
multimethod confirmatory factor analysis. These models allow us to differentiate between the

attachment to friends in general and the attachments to individual friends.

7.3 Method
7.3.1 Sample
This study is part of a more extensive longitudinal study on emerging adults' psychological

adaptation during their first year after high school graduation (for more details, see Bohn et al.,
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2020). The study was approved by the ethics committee of the Freie Universitat Berlin. The sample
comprised of emerging adults from Germany who graduated high school in July 2014.

On the first measurement occasion, each emerging adult chose one parent and rated the
attachment to this parent. The emerging adults rated their attachment to the same parent over the
whole course of the longitudinal study. If the emerging adults were in a romantic partnership,
they were also asked to describe the attachment to their partner. At the second measurement
occasion in December 2014, the emerging adults chose 1 to 5 friends and described their
attachment to each of them. In total, the emerging adults described attachments to 1368 friends,
which is an average of 2.67 friend attachments per person. Our study mainly uses data of the
second measurement occasion which is the first occasion that included the attachment to friends.
At the second measurement occasion, 208 emerging adults with a partner and 304 emerging adults
without a partner participated. The average length of the relationship between the emerging
adults and their partners had been 20.0 months.

The emerging adults with a partner had a mean age of 18.2 (SDage = 0.54; 72% female) at the
first measurement occasion. The emerging adults without a partner also had a mean age of 18.2
(SDage = 0.60; 64% female). In the following, we will use the phrase partner group for emerging
adults with a partner and single group for emerging adults without a partner.

To verify that the results are robust and not specific for only one measurement occasion, we
also computed the models for the study's third and fourth measurement occasions. At the third
measurement occasion, 190 emerging adults with a partner and 264 emerging adults without a

partner participated. At the fourth and final measurement occasion, 168 emerging adults with a
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partner and 263 emerging adults without a partner participated. Due to break-ups and new
relationships, some emerging adults had switched the groups between measurement occasions.
The average length of the relationships was 21.3 months at the third measurement occasion and
22.5 months at the fourth measurement occasion. In the following model descriptions, the
emerging adults will be called targets as they are the target persons for whom the attachment to
different attachment figures is investigated.

Simulation studies showed that comparable models with categorial items and Bayesian
estimation require a sample size of 100 emerging adults, if each emerging adult describes the
attachments to four friends (Holtmann et al.,, 2016, 2017). Since the number of friendship
attachments per emerging adult was less than 4, a larger sample of 200 per group is appropriate.
In the partner group of the third and fourth measurement occasion, the sample sizes were below
200, so the results here should be treated with greater caution. In particular, the within-level

loadings may be biased (see Holtmann et al., 2016)

7.3.2 Scales

A short version of the Inventory of Parent and Peer Attachment (IPPA; Armsden & Greenberg,
1987) was used to measure attachment quality. The IPPA measures three aspects of secure
attachment: trust, communication, and relatedness. Trust represents the conviction that the other
person will be there in times of need. Communication describes the extent and quality of the
verbal communication with the respective attachment figure. Relatedness describes closeness and

low alienation (see also Armsden & Greenberg, 1987; for the short version see Bohn et al., 2020).

182



STUDY 3: CONSISTENCY AND SPECIFICITY OF ATTACHMENTS

The short version of the IPPA comprised nine items. Each item was answered on a five-point
Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). The targets answered the IPPA
items for each attachment figure. Therefore, there are multiple attachment ratings nested within

each target.

7.3.3 Model

Model Structure. To examine the relationships between the attachments to different
attachment figures, we used a multilevel confirmatory factor analysis model for the combination
of structurally different and interchangeable raters introduced by Eid et al. (2008). This model is
based on the correlated trait — correlated method -1 model (CTC(M-1) model; Eid, 2000; Eid et al.,
2003) and extends it by including interchangeable ratings using a multilevel structure. This model
is often applied for the combined analysis of different methods measuring the same traits in the
context of multitrait-multimethod analysis (e.g., Carretero-Dios et al., 2011). In this study, we use
an extended CTC(M-1) model to examine different attachments within one target person. We used
two versions of the model. The larger version of the model was used for those targets who had a
romantic partner and reported attachments to parents, friends, and romantic partners. The smaller
version of the model was used for those targets without a partner, who reported attachments to
parents and friends only. The larger version of the model is displayed in Figure 7.1.

In Figure 7.1, the indicators Yi represent the three items (i = 1, 2, 3) measuring attachment to
the parents. The true (measurement error-free) value of the attachment to the parent is represented

in an indicator-specific trait factor Ti. The three indicator-specific trait factors are correlated, with
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high correlations indicating item homogeneity. According to attachment theory, parents are the
first attachment figures, and the attachment to the parents is the building ground for a working
model of attachment. Therefore, the attachment to the parents is chosen as the reference factor for

the attachments to other attachment figures in the model.

Figure 7.1
The Larger Version of the Multilevel CTC(M-1) Model

Level 1 (friends) Level 2 (target)

The indicators Yis represent the three items measuring the attachment to the partner. The trait
factors are used to predict the values in these indicators (for a detailed description including the
formulas, see Appendix A). Therefore, the factor M describes that part of the true variance in the

attachment to the partner that cannot be predicted by attachment to parents. The factor M is a
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latent residual factor with a mean of 0. The factors T and M are uncorrelated. Targets with a
positive (negative) value on M have a higher (lower) attachment to the partner than predicted
based on their attachment to the parent. The indicators of the attachment to the partner are
missing in the smaller version of the model used for the single group.

The indicators Yr2 represent the three items for the attachment to individual friends. Each
target describes the attachment to several friends such that attachments to friends are nested
within targets. This nesting implies a hierarchical data structure. On the within-person level
(Level 1), the indicators represent the different attachment to different friends. On the between-
person level (Level 2), the variable T represents the target-specific average latent attachment to
the different friends. Like attachments to partner, averaged attachments to friends are predicted
by the trait factors. The CM factor captures differences between the targets’ average attachments
to their friends that cannot be predicted by their attachment to their parents. The UM factor
captures the deviations of targets’ attachments to individual friends from the targets’ average
attachments to their respective friends. These deviations represent aspects of attachment to
individual friends that are not shared across friends.

In the larger version of the model (see Figure 7.1), the two residual factors on Level 2 (CM and
M) are correlated. This correlation captures the association between the attachment to the partner
and the average attachment to friends after controlling for the attachment to the parents. If this
correlation is high, the attachments to friends and partners share something that is not present in
the attachment to the parents. If this correlation is zero, all similarity between attachments to

friends and partners can be explained by the attachment to the parents. Since the attachment to
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the parents is chosen as a reference, it also represents the general attachment style. If the general
attachment style is the only reason for associations among the attachments to different attachment
figures, the correlations between the residual factors should be zero.

Variance Decomposition and Coefficients. The research questions of this study can be
answered by different coefficients that are based on variance decompositions. Due to the
multilevel structure of friendship attachments, there are multiple coefficients for decomposing the
variance of friendship attachments (see Eid et al., 2008; Koch et al., 2018). All coefficients denote
proportions of the true (measurement error-free) variance, and they represent different aspects of
consistency and specificity. As variance components, all coefficients have a range of values from
0 to 1. The formulas for defining the coefficients can be found in Table A1l in Appendix A.

The communality coefficient is defined as the proportion of true (measurement error-free)
variance that is shared over the attachments to different friends. A high communality coefficient
shows that attachments to different friends are very similar.

The unique figure specificity coefficient (UFS) describes the proportion of true variance that is
unique to the specific friend attachments and that is neither shared with the attachments to other
friends or the parents. The UFS is the counterpart to the communality coefficient (UFS =1 -
Communality). A high UFS indicates that attachments are highly dependent on the individual
friend and not shared across different friends.

The communality in the attachments to different friends can be further divided into a part
which can be explained by the attachment to the parents and a part that cannot be explained by

the attachment to the parents. The former is termed consistency coefficient (CON), and the latter
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is termed common figure specificity coefficient. The common figure specificity coefficient (CFS)
describes the proportion of variance in the individual friend attachments that is shared across all
friends but is not shared with the attachment to the parents. If the targets have similar attachments
to their different friends that are not predictable by the attachment to their parents, the CFS is
high. If the targets have similar attachments to their different friends only because of one general
attachment style, this attachment style should also be visible in their attachment to their parents.
In this case, the consistency would be high, while the CFS would be low. CON, CFS, and UFS add
up to 1.

The Level 2-consistency coefficient (L2-CON) describes the proportion of variance that can be
explained by the attachment to the parents in relation to all variance that is shared among the
attachments to different friends. The L2-CON indicates how strong the (statistical) influence of
attachment to parents is relative to the common attachment to friends. If the L2-CON is greater
than 0.5, then more L2 variance is explained by attachment to parents than by shared attachment
to friends.

For the attachment to the partner, only two coefficients can be defined. The first is the
consistency coefficient, which describes the proportion of true variance that can be explained by
the attachment to the parents. This coefficient has the same meaning as for the attachment to
friends. The figure specificity coefficient (FS) describes the proportion of true variance that is
specific to the attachment to the partners and that cannot be predicted by the attachment to the
parent. CON and FS add up to 1. A high FS shows that the attachment to the partners cannot be

predicted by the attachment to the parents. If emerging adults have a strong general attachment
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style that influences all their attachments, the FS should be low and the consistency should be
high.

The consistency coefficient's square root can be interpreted as the measurement error-free
correlation of the attachment to the parent and the (common) attachment to the friends or partner,
respectively.

Model Estimation. We used Bayesian Markov-Chain Monte-Carlo (MCMC) estimation in
MPlus 8 (Muthén & Muthén, 1998-2017) to estimate the multilevel models with categorical
indicators. We used 3 MCMC chains and a minimum of 400,000 iterations with a thinning of 20,
resulting in a minimum of 10,000 post burn-in iterations used for the construction of posterior
distributions. MCMC chains were assumed to have converged when the Potential Scale Reduction
(PSR) factor fell below 1.01 for the first time after the minimum number of iterations was reached.
The model fit was judged by posterior predictive p-values (PPP value). A PPP value near 0.5

indicates a very good model fit.

7.4 Results
The PPP values for all six models ranged from .288 to .436, indicating good model fit. Visual

inspection of trace plots showed good convergence.

7.4.1 Attachment to Friends
The results for the attachments to friends are displayed in Table 7.1. The communality

coefficient ranged from .36 to .53 for most indicators in the partner group and from .33 to .57 for
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the indicators in the single group. Between one-third and half of the true variance in the
attachments to different friends is shared among the attachments and is not specific to the
individual friend. For the third indicator of trust in the partner group, the communality coefficient
is remarkably higher, with a value of .72. The corresponding values of the unique specificity
coefficient ranged from .28 to .64 in the partner group and from .43 to .68 in the single group.
These values show the large amount of uniqueness in the individual attachments to different
friends.

Values of the consistency coefficient hint to a substantial but comparatively small association
between the attachments to friends and the parent. The variance proportions of the attachment to
friends in the partner group are shown in Figure 7.2, and those in the single group are shown in
Figure 7.3. The consistency coefficient ranged from .14 to .24 in the partner group and from .10 to
.13 in the single group. That is, between 10 and 24% of the true variance in the attachment to
friends could be explained by the attachment to the parent. These values correspond to
measurement error-free correlations between the attachment to the parent and the attachment to
friends ranging from .31 to .49, indicating a substantial degree of consistency among the
attachments to the different attachment figures (here: parents and friends The translation of
consistency coefficients into measurement error-free correlations are shown in the last column of
Table 7.1. However, the consistency coefficient was smaller than the common figure specificity

coefficient in nearly all cases and smaller than the unique figure specificity coefficient in all cases.
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Figure 7.2

Variance Proportions in the Partner Group
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Figure 7.3
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Table 7.1
Latent Variance Coefficients for the Items of Attachment to Friends
Item Communality CON CFS L2-CON UFS r
Partner group
trust 1 51 .18 .32 .36 .49 43
[.34, .66] [.09, .30] [.17, .48] [.18, .57] [.35, .66] [.30, .54]
trust 2 44 15 .28 .36 .56 .39
[.28, .59] [.07, .26] [.14, .43] [.17,.59] [.41,.72] [.27, .51]
trust 3 .72 17 .54 24 .28 42
[.58, .83] [.07, .31] [.37, .70] [.09, .44] [17,.42]  [.25,.56]
communication 1 47 .20 27 43 .53 44
[.32,.60] [.11,.30] [.14, .40] [.24, .64] [.40, .68] [.33, .55]
communication 2 42 17 25 41 .58 41
[.27, .55] [.10, .26] [.11,.38] [.22, .65] [.45,.73] [.31, .51]
communication 3 37 .14 23 .38 .63 37
[25, .49] [.07,.22] [12, .34] [.21, .58] [.51,.75] [.27, .47]
relatedness 1 49 24 25 49 51 49
[.29, .66] [.12,.36] [.08, .44] [.26, .76] [.34, .71] [.35, .60]
relatedness 2 .36 .20 16 57 .64 45
[.21, .51] [.11,.31] [.03,.29] [.33, .87] [.49, .79] [.33, .55]
relatedness 3 .53 21 32 40 47 46
[.35, .65] [.11,.32] [.12, .46] [.20, .70] [.35, .65] [.33, .57]
Single group
trust 1 .57 14 43 24 43 .37
[.44, .68] [.06, .23] [.30, .55] [.11, .40] [.32, .56] [.25, .48]
trust 2 .57 17 40 .30 43 41
[.42,.70] [.08, .27] [.25, .54] [.15, .48] [.30, .58] [.29, .52]
trust 3 A7 13 .34 .28 .53 .36
[.31, .63] [.06, .23] [.19, .49] [.13, .48] [.37,.69] [.24, 48]
communication 1 .45 .10 .35 22 .55 31
[.31, .58] [.04, .17] [.21, .48] [.09, .39] [.42, .69] [.20, .41]
communication 2 43 13 .30 .30 .57 .36
[.30, .55] [.06, .20] [.18, .42] [.16, .47] [.45, .70] [.25, .45]
communication 3 .39 13 27 32 .61 .36
[.28, .50] [.07,.19] [.16, .37] [.19, .49] [.50, .72] [.27, .44]
relatedness 1 43 .10 .33 23 .57 31
[.30, .55] [.04, .18] [.20, .45] [.09, .42] [.45, .70] [.20, .42]
relatedness 2 .35 .10 .24 .30 .65 32
[.22, .47] [.05,.18] [.13,.36] [.14, .52] [.53,.78] [.21, .42]
relatedness 3 .33 .10 22 31 .68 32
[.19, .47] [.04, .18] [.10, .36] [.14, .57] [.53, .81] [.21, .42]

Note. Communality = communality coefficient; CON = consistency coefficient; CFS = common figure specificity
coefficient; L2-CON = Level 2 consistency coefficient; UFS = unique figure specificity coefficient; r = measurement
error-free correlation between parental attachment and the mean attachment to friends (at Level 2). 95% credibility
intervals are given in parentheses.
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For relatedness, consistency coefficients were smaller in the single group than in the partner
group. In the single group, the CON values were close to .1 (corresponding to correlations around
.3); in the partner group, the CON values were close to .2 (corresponding to correlations around
.45). The communality coefficients for relatedness were similar between both groups. Hence, the
degree of communality among the attachments to different friends is comparable for singles and
targets in a relationship. Nevertheless, for targets in a relationship, this common relatedness to
friends has a higher correlation with the relatedness to the parent than for targets who are singles.
In the case of trust and communication, slightly lower values of the consistency coefficient were
found in the single group for almost all indicators.

The L2-CON indicated that the larger part of the Level 2-variance of the attachment to friends
is specific to friendships and is not associated with the attachment to the parent. The L2-CON was
below .5 in most cases, indicating that less than half of the Level 2 variance can be predicted by
the attachment to the parent. For almost all indicators, L2-CON was substantially higher in the
partner group than in the single group. This means that the common share of friendship
attachment is more strongly related to attachment to parents among persons in a partnership than

among singles.

7.4.2 Attachment to Partners
The results for the attachment to partners are displayed in Table 7.2. Consistency coefficients
for the attachment to partners were lower than for the attachment to friends in most cases.

Consistency was especially low for the communication with the partner, with values ranging from
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.01 to .02. These correspond to measurement error-free correlations between the communication
with the partner and the communication with parents ranging from .09 to .34. For relatedness,
values of the consistency coefficient for the partners ranged from .08 to .16. That is, consistency
levels for relatedness are comparable for partners and friends in the single group. Consistency for
the indicators of trust differed strongly among the three indicators, with values between .02 and
.18. The consistency of the first indicator was comparable to consistency with respect to the

attachment to friends, but the second and third indicators had lower values.

Table 7.2
Latent Variance Coefficients for the Attachment to Partners
Item CON FS r
trust 1 .18 .82 42
[.05, .36] [.64, .95] [.22, .60]
trust 2 .06 94 25
[.00, .24] [.76, 1.0] [.03, .49]
trust 3 .02 99 12
[.00, .11] [.90, 1.0] [.01, .33]
communication 1 .01 .99 .09
[.00, .08] [.92,1.0] [.00, .28]
communication 2 11 .89 .34
[.02,.27] [.73, .98] [.13, .52]
communication 3 .02 .98 13
[.00, .10] [.90, 1.0] [.01, .31]
relatedness 1 .09 91 .30
[.01, .25] [.75, .99] [.08, .50]
relatedness 2 .08 92 .29
[.01, .20] [.80, .99] [.11, .45]
relatedness 3 .16 .84 40
[.05, .30] [.70, .95] [.23, .55]

Note. CON = consistency coefficient; FS = figure specificity coefficient; » = measurement error-
free correlation between the attachment to parents and the attachment to partners. 95%
credibility intervals are given in parentheses.
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In the partner group models, the common residual factor of the attachment to friends (CM)
and the residual factor of the attachment to partners (M) were correlated. These correlations
represent an association between the attachments to friends and partners after controlling for the
attachment to parents. In the model of trust this correlation was r = .13 (95%-KI: [-.12, .36]), in the
model of communication this correlation was r = .28 (95%-KI: [-.01, .56]), and in the model of
relatedness this correlation was r = .08 (95%-KI: [-.22, .34]). In no case, the association provably
deviated from 0. There were no shared aspects in the attachments to friends and partners beyond
the parental attachment for all aspects of attachment security. All correlations between the
attachments to friends and partners could be explained by the attachment to parents, which was

also an indicator for the global attachment style.

Table 7.3
Correlations Between the Indicator-Specific Trait Factors
facet of attachment r(Ty,T2) (T, T3) (T, Ts)
Partner group
trust 94 .90 .87
.86, .98] [.66, .91] [.75, .95]
communication .80 91 .90
.69, .89] [.84, .96] .83, .95]
relatedness 91 79 91
[.81, .96] [.65, .89] .83, .96]
Single group
trust .97 .85 .87
[.94, .99] [.76, 93] [.77, .94]
communication .81 .90 .81
[.69, 91] .82, .96] [.72, .89]
relatedness .94 93 93
.87, .97] .86, .97] .85, .97]

Note. All six models had three correlated indicator-specific trait factors. r: correlation; Ti: indicator-
specific latent trait factor for indicator i of the respective attachment facet. 95% credibility intervals
are given in parentheses.
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The correlations between the indicator-specific trait factors in all six models are displayed in
Table 7.3. The correlations ranged from .79 to .97, which showed a high item homogeneity in the
three scales. At the same time, these correlations were too small to use a model with a general trait

factor, which effectively would have restricted these correlations to be 1.

7.4.3 Results for Later Measurement Occasions

To test if the results are replicable, we estimated the same models for the remaining two
measurement occasions (the third and fourth measurement occasion of the study). Results are
provided in the Appendices (Tables B1 to B3 for the third and Tables C1 to C3 for the fourth
measurement occasion). The PPP-values ranged from .283 to .431 for the third measurement
occasion and from .216 to .477 for the fourth measurement occasion, indicating a good Model Fit
for all models.

Coefficients for the attachment to friends were mostly similar to those of the second
measurement occasion. The communality coefficients for relatedness were smaller on the third
measurement occasion, with values ranging from .30 to .38 in the partner group and values
between .18 and .30 in the single group. Additionally, consistency coefficients for the relatedness
on friends were smaller at the third measurement occasion in the partner group, with values
around .13. Moreover, the third indicator of trust had a communality coefficient of .45, which was
a regular and no longer extreme value. The fourth measurement occasion repeated the results of
the third with one remarkable exception: the consistency of the indicators of trust in the partner

group had their highest values ranging from .19 to .26 at the fourth measurement occasion.
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The results for the attachment to partners changed for the later measurement occasions. The
consistency coefficients increased from the second to the third and then again at the fourth
measurement occasion. On the fourth measurement occasion, consistency ranged from .34 to .50
for trust, from .16 to .32 for communication, and from .26 to .40 for relatedness. These values
correspond to measurement error-free correlations around .5 and higher. The correlations
between the trait-specific factors showed no systematic differences to the second measurement
occasion.

The correlations between the common residual factor of attachment to friends and the residual
factor of attachment to partners were higher on the third and fourth measurement occasion than
on the second one. On the third measurement occasion, the correlation was r = .54 (95%-KI: [.31,
.74]) in the model of trust, in the model of communication the correlation was r = .53 (95%-KI: [.25,
.76]), and in the model of relatedness r = .38 (95%-KI: [.12, .61]). On the fourth measurement
occasion the correlation was r = .39 (95%-KL: [.11, .65]) in the model of trust, in the model of
communication the correlation was r = .59 (95%-KI: [.32, .82]), and in the model of relatedness r =
.23 (95%-KI: [-.07, .51]). These correlations were substantially greater than zero in most cases.

In summary, attachments to friends did not change in a substantive degree for the later
measurement occasions. However, the values for attachments to romantic partners changed
significantly over the course of the longitudinal study. The consistency of the attachment in the

later measurement occasions is substantially higher.
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7.5 Discussion

In this study, we examined the degree of consistency and specificity of attachments to different
attachment figures. The study results support the idea of a general working model of attachment,
but they also clearly show that there is an even larger proportion in attachment specific to a

particular domain of attachment figures or even to the individual attachment figure.

7.5.1 Consistency of Attachment

The consistency between the attachment to parents and the other attachments can be seen as
a sign for a general working model of attachment. We used structural equation models, and
therefore the consistency can be transformed to measurement error-free correlations. The
correlations between the attachments to parents and the attachments to friends have values
around .3 and .4 for the attachments to friends. Such values indicate large or even very large effect
sizes (Funder & Ozer, 2019). These correlations are larger than those reported by Fraley et al.
(2011). The correlations between the attachments to parents and the attachments to partners had
values around .1 in some cases, which are small effect sizes, but the correlations reached values
above .5 at later measurement occasion, which are very large effect sizes (Funder & Ozer, 2019).
These correlations show that the targets described similar levels of trust, communication, and
relatedness to their parents and to other attachment figures. The high consistency between the
different attachments is an argument for a general working model of attachment.

The consistency is smaller than the specificity in all cases. However, one should not merely

conclude that the relationship between ties to different individuals should be neglected. To better
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illustrate the effect sizes of consistency, we can use Rosenthal and Rubin's procedure (Rosenthal
& Rubin, 1982). With a correlation of .4, as in several cases in our study (and assuming a normal
distribution of values), the probability that a person with above-average secure attachment to the
parent also has above average secure attachment to the other attachment figure is 70%. At the
same time, this means that the probability of a below-average secure attachment to another

attachment figure would be just 30%.

7.5.2 Specificity of Attachment

Two results are particularly relevant to foster the idea of attachment figure-specific working
models of attachment. Such specific working models would lead to similar attachment quality in
the attachments to similar attachment figures. The first relevant result is that the common figure
specificity coefficients show the large amount of shared variance among the attachments to
different friends. The common figure specificity coefficients were higher than the consistency
coefficients in nearly all cases, showing that the communality among the attachments to different
friends is mainly due to the common attachment to friends that is unrelated to the attachment to
the parents. The same information is also visible in the Level 2-consistency coefficient, which was
below .5 in most cases. Emerging adults report similar attachments to different friends. These
commonalities are not solely the result of a general attachment style but are mainly based on a
similar design of different friendship attachments. A friendship-specific working model of

attachment could explain this similarity. Alternatively, it is also possible that a more general
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working model contains subsystems with the commonalities and specificities for a particular
domain of attachment figure (in this case, friends).

Overall, this study joins the ranks of studies that emphasize the specificity of different
attachments (Caron et al., 2012; Cozzarelli et al., 2000; Doyle et al., 2009; Furmann et al. 2002;
Furman et al., 2013; Imamoglu & Imamoglu, 2006; La Guardia et al., 2000; Markiewicz et al., 2006;
Ross & Spinner, 2001; Umemura et al., 2015). This study can contribute to the knowledge beyond
the mentioned studies through the attention to several attachments to friends in one person. In
this way, it was possible to show that attachments to different attachment figures of the same
domain are more strongly related than different attachments within a person in general. The
emerging adults in our study developed similar attachments to their friends, and this similarity
cannot be described simply in terms of a general attachment style.

The second relevant result for the attachment figure specificity of attachment lies in the
correlations between the residual factors. At the second measurement occasion, these correlations
were not significantly different from zero. This result was not in line with earlier studies that
found a correlation between the attachments to friends and partners beyond the attachment to
parents (Furman et al., 2002; Klohnen et al., 2005). However, for the two later measurement
occasions, the correlations were remarkably larger. This result showed that the attachments to
friends and the attachment to a partner are related, and this relationship cannot be explained by
a general attachment style alone. Unlike the first argument for attachment specificity, this

argument is limited in its impact by the very different results at different measurement occasions.
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Most of the variance in this study remained specific to the individual bond. Because we used
structural equation models, these large proportions of variance cannot be explained by
measurement error influences but rather describe this bond's peculiarities. Ainsworth (1989, see
also Ainsworth et al., 1978/2015) and Bowlby (1969) described that a bond is always related to a
specific person, and this aspect is evident in our data. Attachment figures are unique, and thus
attachments to different figures within a person are also different (Mikulincer & Shaver, 2016).
This large degree of specificity indicates that while there are clear commonalities between
attachments to different figures, the influence of general working models should not be

overestimated.

7.5.3 Romantic Attachment

At the second measurement occasion, the attachment to partners had only a low correlation
with the attachment to parents and the attachment to friends. For many items (especially those
regarding communication), credibility intervals of the consistency coefficient covered 0. We can
only speculate why the attachment to partners deviated from the other attachments at this
measurement occasion. Our study captured the first year after high school graduation with many
changes and new experiences. In many cases, emerging adulthood is the time of the first
significant and long-lasting romantic partnership. Romantic partnerships have a much shorter
history than relationships with parents and friends; this might lead to a lower consistency with
other attachments. Because consistency is higher at the later measurement occasions, attachments

to the partner may become more like a person's other attachments over time. This effect could be
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amplified if relationships whose attachment is less in line with other attachments are less stable
and dissolve more quickly.

Emerging adults without a partner had lower consistency coefficients than those with a
partner. The relatedness with friends was less associated with the relatedness with parents.
Interestingly, this did not lead to considerable differences in the communality coefficients. That
is, singles also experience a similar degree of communality among the attachments to different
friends as non-singles, but for singles the attachments to friends were less associated with the
attachments to parents. Singles do not have a partner, a particular form of an attachment figure;
this might lead to a more substantial differentiation among the attachments to other attachment

figures.

7.5.4 Theoretical Implications

In summary, our study supports Fraley et al.’s (2011) idea of specific working models of
attachment. General working models of attachment are limited in their explanatory power. Our
findings contradict (to some degree) the assumption of one general working model of attachment
or, at least, suggest that there are multiple overlapping working models. It is possible to interpret
this overlap as a general working model of attachment. We could show that the association
between the attachments is indeed useful for predicting attachment to other figures. However,
these results do not fit well with a global working model of attachment and/or a general

attachment style (as postulated by Bowlby, 1988; Levy et al., 2011; Meyer & Pilkonis, 2001).
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Through our study and the use of new models, we were able to add new insights to the theory
of specific working models. The different attachments to figures of the same domain correlate
more strongly than the attachments as a whole. Thus, the specific working models for these
attachment figures show a greater overlap. We assume, that the specific working models are
influenced by the domain of the relationship (e.g., friendship, partnership). These specific
working models contain subjective expectations and beliefs that the person has regarding topics
such as friendship or love. These overarching beliefs in turn provide greater consistency of
attachments within a domain. This consistency of attachments within a domain is an exiting topic

for future research and theories.

7.5.5 Limitations

Due to the dropout and switches between groups, this study does not examine the stability of
outcomes over time. Many of our results could be replicated across different measurement
occasions. However, the partner communication results showed varying degrees of consistency
across time. unfortunately, we do not have a clear-cut answer for these results.

Our sample was rather homogenous with respect to age. (almost all targets were 18 or 19 years
old). In addition, all targets had just passed the Abitur in Germany, a qualification that only about
half of a cohort achieves. Therefore, this study ignores large parts of the ‘forgotten half” (Arnett,
2000). Although our study, unlike many others, is not limited to students, the results should not

be readily generalized to other age groups or social or cultural contexts.
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7.6 Conclusion

Our study shows that the theory of a general attachment style is limited in its explanatory
power and that attachments mainly contain specific components. The results of our study fit well
with the theory of specific working models of attachment. By examining attachment to multiple
friends per person, we were able to show that attachments to a specific domain of attachment
figure are more strongly related than the attachments within a person per se. Thus, the specific
working models of emerging adult attachments appear to contain similarities for figures in the

same domain.
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Appendix A: A More Detailed Description of the Model

The model is depicted in Figure 7.1. The indicators Yis represent the three items measuring the

attachment to the partner. The true value of these indicators can be separated into several parts:
Yis =iz + Ariz * T + Apiz M + €43

where ;3 is an intercept parameter and ¢€;3 is a residual variable. The summand Ar;3 * T;
represents the part of the attachment to the partner that can be predicted by the attachment to the
parents. The summand A3 * M represents the part of the attachment to the partner that cannot
be predicted by the attachment to the parents and that is specific to the attachment to the partner.

The indicators Yr2represent the three items for the attachment to individual friends. On Level
1, the indicators represent the different attachment ratings with r as the respective friend index.
On Level 2, the variable T represents the target-specific average latent attachment to the different
friends. Like the indicator of the attachment to the partner, the variable Y2 is decomposed in the
following way:

Yo = @ip + Ari * Ty + Acmiz * CM + Ayyiz ¥ UMy + €4

where «a;; is an intercept parameter and €,;3 is a residual variable. The summand A, * T;
represents the part of the attachment to a friend that can be predicted by the attachment to the
parents. The summands Acyi, * CM and Ay, * UM, represent the part of the attachments to
friends that the attachment to parents cannot predict. The summand Agy; ¥ CM represents the
deviation from the prediction that is shared by the attachments to all friends. The summand
Aumiz * UM, captures the deviation from the predicted value that is unique to the individual
attachment to one individual friend.

The variances of the attachments to friends can be decomposed in the following way:

Var(Yip) = A%y, * Var(Ty) + Agyp * Var(CM) + A5y, * Var(UM,) + Var(e;,)
The variances of the attachments to the partner can be decomposed in the following way:
Var(Y;3) = Af;3 * Var(Ty) + Ajys * Var(M) + €3

Based on these two variance decompositions several coefficients can be defined (see Table Al).

Table A1l
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Variance Decompositions and Coefficients

Coefficient Definition
Attachment to Friends
A2, * Var(T;) + A2,,;, * Var(CM
Communality ~ Communality(Y;;) = — Tz > () + Acwiz 2( )
Agip * Var(Ty) + A2y, * Var(CM) + Ajjyy, * Var(UM,)
A%, * Var(T;)
Consistenc CON(Y;,) = 2 -
y (Yi2) A%, % Var(T;) + A%, * Var(CM) + A%,,;, * Var(UM,.)
Common 2 Var(CM)
., * Var
Figure CFS(Yy) = = — -
Specificity AZip * Var(T;) + Az, * Var(CM) + Afjyyp * Var(UM,)
Unique Figure UFS(Yy) = 22 1in * Var(UM,.)
Specificity 2T Q2.+ Var(Ty) + A2, * Var(CM) + A3,,, * Var(UM,.)
Level 2- A2, * Var(T;
) L2 _ CON(le) — > Ti2 . ( L)
Consistency Afip * Var(T;) + Ay, * Var(CM)
Attachment to Romantic Partner
A%;5 + Var(T;)
Consistenc CON(Y3) = 13 -
Y (i) 225 * Var(T;) + A%,;5 * Var(M)
Figure A2, Var(M
g. . . FS(YL3) = 2 i 2( )
Specificity A%z * Var(T;) + A3;;5 * Var(M)

Note. The coefficients are based on variance decompositions. Because multiple friend

attachments are nested within an individual, variance in attachments to friends can be

decomposed more diversely than attachments to partners.
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Table B1
Latent Variance Coefficients for the Items of Attachment to Friends on the third Measurement
Occasion
Item Communality CON CFS L2-CON UFS r
Partner group
51 14 37 28 49 38
trust 1
.38, .64] [.05,.26] [22, 51] .10, .50] .36, .63] [.23, 51]
st 2 44 14 30 31 56 37
[.30, .57] [.05,.25] [.16, 44] [.12, 56] [.43, 70] [.22, 50]
st 3 45 12 32 28 56 35
[.29, 53] [.04, 24] [.16, 48] [.08, .54] [.40, 71] [.19, 49]
. 45 20 25 44 55 44
communication 1 [31, 58] [.10, .30] [13, 38] [.24, .66] [42, .69] [.32, .55]
. 35 19 15 56 65 44
communication 2 [.19, 51] [.10, .29] [.03, .30] [.32, .85] [49, 81] [.32, 54]
. 30 13 17 44 70 36
communication 3 [18, 42] [.07, 21] [07, 28] [.24, 68] .58, .82] [.26, 46]
30 14 16 47 70 37
relatedness 1 [.17, 46] [.07, 23] [.05, 31] [.23, 74] [.54, 83] [.26, 48]
38 12 26 31 62 34
relatedness 2 [.25, 52] [.05, 21] [.13, 40] [.14, 54] [.48, 75] [.23, 46]
35 13 21 39 65 37
relatedness 3 [.22, 48] [.07, 23] [.10, .34] [.20, .63] [.52, 78] [.26, 47]
Single group
49 16 33 32 51 39
trust 1
.36, .60] [.08, 24] [21, 45] [.17, 50] .40, .64] [.29, 49]
st 2 48 23 24 49 52 48
.36, .59] [14, 32] [13, 37] [.31, .68] [.41, 64] .38, 57]
36 21 15 58 64 45
trust 3 [.22, 51] [.13, 30] [.04, 29] [.36, .85] [49, 78] [.35, .55]
. 48 16 31 34 52 40
communication 1 [.35, .59] [.10, .24] [.20,.43] [.20, .50] [41, .65] [31, 49]
. 40 10 30 25 60 31
communication 2 [.26, 52] .05, .17] (.17, 42] [.12, 43] .48, 74] [21, 41]
. 43 10 33 24 57 32
communication 3 [.32, 53] .05, .17] [.22, 43] [.12, 38] [.47, 68] [.23, 41]
23 15 08 65 77 38
relatedness 1 [.13, 37] .08, 23] .02, .20] .38, .89] .63, .87] [.28, 48]
18 12 06 67 82 34
relatedness 2 [.08, .34] [.06, .19] [.00, .19] [.36, .99] 167, .92] [.25, 43]
30 07 23 22 71 25
relatedness 3 [17, 42] (02, .13] [11, 35] [.08, 44] [.58, .83] [.14, 36]

Note. Communality = communality coefficient; CON = consistency coefficient; CFS = common figure specificity
coefficient; L2-CON = Level 2 consistency coefficient; UFS = unique figure specificity coefficient; r = measurement
error-free correlation between parental attachment and the mean attachment to friends (at Level 2). 95% credibility
intervals are given in parentheses.
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Table B2
Latent Variance Coefficients for the Attachment to Partners on the Third Measurement
Occasion
Item CON FS 7
trust 1 21 .79 46
.06, .39] [.61, .94] [.25, .63]
trust 2 30 .70 .55
[.13, .49] (52, .87] [.37, .70]
trust 3 .20 .80 45
[.06, .39] [.61, .95] [.23, .63]
. 12 .88 .34
communication 1 [.02, 27] [.73, .98] [13, .52]
. 20 .80 45
communication 2 [.07, 37] .63, .93] [.26, .61]
communication 3 09 92 29
[.01, 21] [.79, .99] [.11, 46]
17 .83 41
relatedness 1 .05, .33] [.67, .95] [.22, 58]
20 .80 44
relatedness 2 [.08, .34] .66, .92] [.28, 58]
18 .82 43
relatedness 3 [.06, .34] .66, .94] [.25, 58]

Note. CON = consistency coefficient; FS = figure specificity coefficient; r =
measurement error-free correlation between the attachment to parents and the

attachment to partners. 95% credibility intervals are given in parentheses.
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Table B3
Correlations between the Indicator Specific Trait Factors on the Third Measurement Occasion
facet of attachment r(Ty, T2) r(Ty, T3) (T, T3)
Partner group
trust .98 .95 .95
[.94, .99] [.90, .98] [.88, .98]
communication 73 92 85
[.59, .84] [.84, .96] [.75, .92]
relatedness 96 93 0
[.91, .98] [.85, .97] [.81, .95]
Single group
trust 98 .89 .84
[.95, .99] [.82, .95] [.75, .92]
communication 76 92 83
[.64, .85] [.86, .97] [.72, .91]
relatedness 0 93 0
[.82, .96] [.85, .97] [.82, .96]

Note. All six models had three correlated indicator-specific trait factors. r: correlation; Ti:
indicator-specific latent trait factor for indicator i of the respective attachment facet. 95%
credibility intervals are given in parentheses.
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Table C1
Latent Variance Coefficients for the Items of Attachment to Friends on the Fourth Measurement
Occasion
Item Communality CON CFS L2-CON UFS r
Partner group
48 19 28 41 52 44
trust 1 [31, .62] [10, 31] [12, 43] [21, .67] [.38, .69] [31, 56]
54 26 28 48 46 51
trust 2 [.39, .66] [15, 38] [14, 42] [.28, .70] [.34, 61] [.38, .62]
st 3 45 26 18 59 55 51
[.29, 61] 15, .39] .05, .35] [.34, 87] [.39, 71] .38, .63]
. 37 16 21 44 63 40
communication 1 [.24, 51] [.08, .26] [.09, 35] [.22, 70] [.49, 76] [.28, 51]
. 20 11 09 56 80 33
communication 2 [.10, .33] [.05, .20] [01, 21] [.25, .90] (.67, 90] [22, 44]
. 32 14 18 45 68 38
communication 3 [.20, .45] [.07, 24] [.07, 30] [.23, 71] .55, .80] [.26, 49]
48 20 28 42 52 45
relatedness 1 [.32, .62] [11, 31] [12, 43] [.23, .66] .38, .68] [.32, 55]
38 19 19 50 62 43
relatedness 2 [.24, 52] .10, 28] .08, 32] [.29, .74] [.49, 76] [.32, 53]
40 18 21 47 61 43
relatedness 3 [.26, 52] .10, 28] [.09, 33] [.27, 70] .48, 74] [.32, 53]
Single group
36 15 21 43 64 39
trust 1
[.24, 48] .08, 24] [.10, 32] [.24, 65] [.52, .76] [.29, 48]
41 16 25 39 59 40
trust 2 [.29, 53] [.08, .25] [13, 38] [21, .60] [47, 71] [.29, 50]
40 12 28 30 60 35
trust 3 [.26, 53] [.05, 21] [14, 42] [.13, 53] [47, 74] [.22, 46]
. 33 14 18 45 68 38
communication 1 [.22, 43] .08, 22] .08, 28] [.27, 67] (.57, 79] [.28, 47]
communication 2 24 07 16 30 76 26
.10, 38] [.03, .13] [.04, 30] [.11, .65] [.62, 91] .16, 36]
communication 3 32 07 24 23 69 27
[21, 42] [.03, .13] [14, 34] [.10. 42] .58, .80] [.17, 36]
19 08 10 45 82 29
relatedness 1 [.08, 37] [.03, .15] [.02, .26] [.19, .80] [.63, .92] [.18, .39]
21 11 10 54 79 33
relatedness 2 [12, 33] [.06, 18] [.03, .19] [31, .80] [.68, .88] [.24, 42]
relatedness 3 37 11 26 30 63 34
[.26, 48] .05, .19] [.16, 37] [.14, 49] [.52, 74] [.22, 43]

Note. Communality = communality coefficient; CON = consistency coefficient; CFS = common figure specificity
coefficient; L2-CON = Level 2 consistency coefficient; UFS = unique figure specificity coefficient; r = measurement
error-free correlation between parental attachment and the mean attachment to friends (at Level 2). 95% credibility
intervals are given in parentheses.
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Table C2
Latent Variance Coefficients for the Attachment to Partners on the Fourth Measurement
Occasion
Item CON FS 7
trust 1 .50 .50 71
[.30, .69] 131, .70] [.55, .83]
trust 2 34 .66 .59
[.16, .54] [.47, 84] [.40, .73]
trust 3 34 .67 .58
[.16, 53] [.47, .84] [.40, .73]
.. 16 .84 40
communication 1 [.03, .33] .67, .97] [18, .57]
.. 32 .68 .57
communication 2 115, 51] 49, 85] 139, .72]
. 22 .78 47
communication 3 [.08, .38] [.62,.92] [.29, .49]
relatedness 1 A0 60 68
[21, .59] [.41, .79] [.46, .77
.26 .74 51
relatedness 2 [13, 42] .58, .88] .35, .65]
.34 .66 .58
relatedness 3 [17, 51] [.49, .83] [41, .71]

Note. CON = consistency coefficient; FS = figure specificity coefficient; r =
measurement error-free correlation between the attachment to parents and the

attachment to partners. 95% credibility intervals are given in parentheses.
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Table C3
Correlations between the Indicator Specific Trait Factors on the Fourth Measurement Occasion
facet of attachment r(Ty, T2) r(Ty, T3) (T, T3)
Partner group
Trust 96 .95 92
[.91, .98] [.88, .98] [.84, .97]
- 91 .89 93
communication (.81, .96] .80, .95] .85, .97]
relatedness 97 88 A1
[.94, .99] [.79, .94] [.84, .95]
Single group
trust 98 94 .95
[.95, .99] [.87, .98] [.89, .98]
communication 78 9 82
[.65, .88] [.90, .98] [.70, .91]
relatedness 93 A0 92
[.86, .97] [.80, .96] [.84, .97]

Note. All six models had three correlated indicator-specific trait factors. r: correlation; Ti:
indicator-specific latent trait factor for indicator i of the respective attachment facet. 95%
credibility intervals are given in parentheses.
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8. General Discussion

In this chapter, I will first recapitulate the results of the three empirical studies and discuss
important topics in more depth. The discussion of the results on the different types of consistency
forms the center of this chapter. Theoretical implications and approaches for further research are
also discussed for the different types of attachment. The results of a qualitative analysis are
presented, that examined the different reasons to include mothers and fathers in the study.
Additional topics covered in this chapter include reflections on methodology and limitations and

practical implications for therapists.

8.1 Central Aspects of the Studies
8.1.1 Study 1

Attachment and Well-Being. The first study examined the relationship between attachment
and well-being. It showed large correlations of different facets of attachment security with
eudaimonic, affective, and cognitive well-being. This confirmed the findings of previous studies.
These correlations also held when parent ratings of the emerging adult's well-being were taken
into account. This replication with a second method supports the validity of the results.

The study utilized an extended CTC(M-1) model taking into account both emerging adults’
and parents’ self-reports of attachment as well as parents' informant assessments of emerging
adults” attachment. The results for the cross-method consistency and the rater consistency are
discussed below in Chapter 8.2. Particularly interesting is the association between the residual
factor of maternal attachment security and emerging adults’ eudaimonic well-being. This

association was shown for attachment security as well as relatedness and trust. This demonstrates

218



GENERAL DISCUSSION

that the both attachments in the dyadic relationship between parent and emerging adult are
related to well-being. This is a strong argument for the benefits of a dyadic view of attachment.

Attachment and Dependency. The attachment security scale of the Relationship-Specific
Attachment Scales and the three IPPA showed similar patterns of association with well-being in
Study 1. However, the correlation patterns of dependence were completely different from the
other four. This showed even more strongly than the correlations of the different facets (see Table
4.2) how much dependence deviates from the other dimensions of attachment security. Asendorpf
et al. (1997) intended to create dependency orthogonal to attachment security. However, this
orthogonality does not exist as clearly as desired (correlations with facets of security were .2 and
higher, see Table 4.2).

The term dependency refers to a construct that Bowlby stated was inadequate to describe the
quality of attachment (1969). Nor do the correlation patterns allow dependence to be located
within attachment styles. Attachment security (and their highly correlated facets trust and
relatedness and to a lesser degree also communication) describe the differences between a secure
attachment style (including the working model associated with it) and the insecure attachment
styles. Dependence, on the other hand, does not show a comparable structure. Dependence is an
exciting facet of interpersonal relationships, but it does not seem to be a facet of attachment
quality. Because of this difficulty to locate it within theory, dependence plays a minor role in

answering the central questions of this dissertation.
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8.1.2 Study 2

Study 2 examined stability and change in dyadic attachment. The new multi-rater latent state-
trait model with autoregressive effects (MR-LST-AR model) was presented in the article. This
study examined the attachment of emerging adults to their parents and the attachment of parents
to emerging adults across the four measurement occasions of the study. Results provide
information on rater consistency and time consistency of attachment. These results are discussed
in more detail in Section 8.2.

The model is further able to describe the link between the two types of consistency by
describing the (rater) consistency of the time-consistent of and variable attachment quality. The

applicability and possible use cases of this model are described in Chapter 8.3.3.

8.1.3 Study 3

Study 3 examined the consistency and specificity of attachments. Figure consistency was
examined, as different attachments were nested within the emerging adults. The results on figure
consistency and specificity are presented in Chapter 8.2.

In study 3, the later measurement occasions were used to check whether the results of the
models would show up repeatedly. This is not a replication in the strict sense, since the same
sample was used, but this check at least allows to test the results for stability. It was found that
the consistency of attachments to friends and parents was similar across all measurement
occasions. In fact, the later measurement occasions were very useful, as they showed that more
extreme values of individual items were again closer to the average. If only one measurement

occasion had been available, this might have been reason to overinterpret the deviating values of
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these items. The other two measurement occasions helped to put the results into better
perspective.

With regard to the correspondence between attachment to parents and attachment to partner,
however, the situation was the opposite; here the results were very different across the three
measurement occasions, which made interpretation more difficult. The results on the consistency

of partner commitment can therefore only be interpreted with greater caution.

8.2 Consistency and Specificity of Attachment

8.2.1 Interpretation of the effect sizes

The following sections present the results of the coefficients of the different types of
consistency and specificity. Consistency and specificity are both represented by variance
proportions of the measurement error-free variance. For cross-method consistency, rater
consistency, and figure consistency, the consistency coefficient and the specificity coefficient
always add up to 1. When attachments to friends are used in the form of interchangeable methods,
the specificity coefficient of the corresponding indicators of friend attachments is split into two
proportions. One of the proportions then describes those part of the variance all friend
attachments have in common, but which they do not share with the reference attachment. The
other proportion describes the proportion that is unique for the individual attachments.

For cross-method consistency, rater consistency, and figure consistency (but not for time
consistency), the square root of the consistency coefficient can be interpreted as a correlation. This
correlation is the measurement error-free correlation of the attachment measured with a non-

reference ‘method” and the attachment measured with the reference ‘method” (for indicator-
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specific trait factors, this means the reference attachment measured with the corresponding
indicator). These correlations can then be classified as small, medium, and large using appropriate
conventions. In the classical classification according to Cohen (1988), the limits for thisare r=.1, r
=.3, and r = .5 (these values would correspond to consistency coefficients of .01, .09, and .25).

Cohen's limits are subject to criticism because they were chosen in a rather arbitrary manner
and large effects are rarely observed in actual studies (Funder & Ozer, 2019). Based on the actual
distribution of effects found, Funder and Ozer proposed r =.1, r=.2, and r = .3 as bounds for small,
medium, and large effects, respectively (corresponding to consistency coefficients of .01, .04, and
.09). Funder and Ozer describe correlations of r = .4 and larger (corresponding consistency
coefficients would be .16 and larger) as very large effects. Funder and Ozer emphasize that such
very large effects are mostly an overestimate. It should be noted, however, that measurement
error-free correlations can assume larger values without being overestimates.

Since correlations can be interpreted as effect strengths as opposed to variance proportions in
their relative magnitudes (r = .2 is twice as large an effect as r = .1), I translate the consistency
coefficients into correlations for ease of comparison. Funder and Ozer's (2019) benchmarks are
used for effect size classification. However, the time consistency can only be interpreted in terms

of explained variance.

8.2.2 Cross-Method Consistency
In Study 1 the self-rated attachment of the emerging adults was examined and also the parent
ratings on this attachment. This is a classical study comparing a self- and an informant rating. As

informants on the facets of attachment security, mothers achieved effect sizes ranging from r = .42
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(relatedness) to r = .55 (communication). Fathers, as informants, achieved effect sizes of r = .45
(relatedness) to r = .58 (communication). The effect sizes of cross-method consistencies between
parents and emerging adults were very large in this dissertation.

Theoretic Implications und Future Research. Parents were good raters of their children's
attachment, achieving accuracy as in studies of self- and informant ratings of well-being
(Schneider & Schimmack, 2009; Luhmann et al., 2016) and loneliness (Luhmann et al., 2016). With
this degree of self-informant agreement, parent can be valid informants of their emerging adult
child’s attachment quality (Vazire, 2006).

Our model also allowed us to show that half of the variance that was specific for parent ratings
could be explained by parents' own attachment. Thus, parents used their own attachment to their
emerging adult child to estimate their child's attachment. If they had a stronger (or weaker)
attachment to the children than would have been expected based on the emerging adult's
attachment they tended to overestimate (underestimate) the emerging adult's attachment.

Given the acceptable validity of the parents” informant ratings, studies on the correspondence
of attachments in dyads of emerging adults and parent could also be conducted with only the
parent, which is noticeably more economical. Thus, researchers who are to investigate how the
two attachments of a dyad or their concordance affect another variable could, with some
justification, ask participating parents in their study to rate both their own attachment quality and
their emerging adult child’s attachment quality.

Our results on high cross-method consistency are also based only on parents' ratings. They
have known their children for a long time and have observed many attachment-related behaviors

in them. The quality of their children's attachment has also had implications for their interactions
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with them. Therefore, they may be particularly good judges (Funder, 1995). Future studies should
therefore investigate whether other people can also assess attachments similarly well. If this is the

case, informant ratings might also be used in other dyads.

8.2.3 Rater Consistency

Rater consistency was examined as part of Study 1 and Study 2. In both cases, mutual
attachments in the emerging adult-parent dyad were examined. In Study 1, ratings for attachment
security, trust, communication, and relatedness from the first measurement occasion were
considered separately for mothers and fathers. In Study 2, values for attachment security were
analyzed over all four measurement occasions. For these analyses, the three indicators of
attachment security from the Relationship-Specific Attachment Scales (acceptance, dependability,
closeness; each consisting of two items) are available as indicator-specific factors in model.

At the first measurement occasion, rater consistency scores for relatedness showed a large
effect for both mothers (r = .32) and fathers (r = .34). Rater consistency was higher with very large
effect sizes for attachment security, relatedness, and communication. Here, values ranged from r
= 42 to r = .47 for mothers and from r = .43 to r = .48 for fathers. There were no notable differences
between the rater consistencies in the dyads with mothers and fathers.

Across the four measurement occasions, there were almost consistently at least large effects
for rater consistency. Correlations ranged from r = .281 to r = .392 for the indicators of
dependability. Correlations were somewhat higher with values ranging from r = .390 to r = .456

for the indicators of acceptance and closeness. The values were similar throughout the study.
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Theoretic Implications und Future Research. Overall, the studies revealed large to very large
effect sizes for the rater consistency of mutual attachments in the dyads between parents and their
emerging adult children. This high magnitude is surprising. The relationship between parents
and emerging adults is not yet a symmetrical relationship (Buhl, 2009). However, this rater
consistency indicates that those emerging adults who are more likely than other emerging adults
to see their parents as a safe haven also have parents who are more likely than other parents to
see their children as a safe haven. This pattern was similar for mothers and fathers.

Even though the rater consistencies were high, it is always important to consider the definition
of attachment. Attachment is not a characteristic of the dyad. It is not the dyad that has a secure
attachment, but the two individuals involved may have a secure attachment to each other
(Ainsworth, 1989). Study 1 showed that both attachments in the emerging adult-parent dyad were
related to the emerging adult's well-being. Such results indicate that Ainsworth's objection should
not be interpreted too narrowly. In some cases, another person's attachment to me may be the
more interesting variable in explaining my experience than my attachment to that person. This
opens up exciting perspectives for future research.

This high rater consistency shows that it is very fruitful to consider attachment from a dyadic
point of view. There already exist such studies on dyadic attachment using the Actor-Partner
Interdependence Model (Cook & Kenny, 2005). Studies on attachment in couple relationships use
dyadic considerations (Seiffge-Krenke & Burk, 2012; Schachner et al., 2003). This dyadic view of
attachment should become more common in attachment research on dyads beyond romantic

couples.
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8.2.4 Figure Consistency

The figure consistency for trust, relatedness, and communication was examined in Study 3. In
this Study, the attachment to the parents was chosen as a reference. Therefore, the consistency
describes the association of the other attachments (with partners and friends) with the
attachments to parents. In Study 3 the figure consistency was analyzed separately for singles and
emerging adults in a romantic partnership.

The effect sizes for figure consistency were large to very large for the attachments to friends.
The correlation between the attachments to friends and the attachment to parents ranged from r
= .37 to r = .49 for emerging adults in a partnership. These correlations ranged from r = .31 to r =
41 for singles. The large to very large effect sizes in rater consistency between parent attachment
and friend attachment were also evident at the later measurement occasions.

Figure consistency between parental attachment and attachment to romantic partner showed
much more mixed results. For trust, small to very large effect sizes showed with correlations
ranging from r = .12 to » = .42. For communication, very small to large effect sizes showed with
correlations ranging from r = .09 to r = .34. Only for relatedness were the results more balanced.
Effect sizes were medium to large with correlations ranging from r = .29 to r = .40. Figure
consistency increased for the later measurement occasion and at the last measurement occasion
all effect sizes were very large (with values ranging from .40 to .71).

Theoretic Implications und Future Research. The results showed clear similarities between
attachments to different attachment figures. This is consistent with Bowlby's (1988) assumptions
about the application of working models of attachment to other relationships. At first glance, one

might be inclined to take these results as supporting the theory of a general working model of
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attachment (e.g., Levy et al., 2011, Lopez & Gormley, 2002; Scharfe & Cole, 2006; Wei, Shaffer et
al., 2005; Wei, Russell et al., 2005). Indeed, the assumption of cross-figure patterns of attachment
is also very consistent with these data, but a deeper look at the results shows that the results
cannot fully be explained by a general working model of attachment.

Although the correlations were very high, most of the measurement error-free variance was
specific to the individual attachment. Thus, a general working model of attachment could never
describe attachment as a whole. More important, however, is a second observation. Because the
emerging adults described attachments to multiple friends, the common figure specificity
coefficient could be used to calculate how much the attachments to friends are related beyond the
reference attachment to the parents. This common figure specificity coefficient was almost always
substantially higher than the consistency coefficient. Thus, the attachments to friends coincide to
a very high degree, but this is not so much due to a general working model of attachment as to
elements of a more specific working model of friendship attachments. Overall, then, the study is
in agreement with those studies that emphasize the importance of specific working models of
attachment (e.g., Caron et al., 2012; Doyle et al., 2009; Furmann et al. 2002; Fraley, Heffernan et
al., 2011; La Guardia et al., 2000; Ross & Spinner, 2001).

These findings are in contrast to viewing attachment as a personality trait, as is common in
clinical psychology (Bowlby, 1988, Meyer & Pilkonis, 2001). The specificity of attachments

contradicts this idea. A person can combine attachments of quite different quality.
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8.2.5 Time Consistency

Time consistency was examined in Study 2. Here, the attachment security (with the three
indicators acceptance, dependability, and closeness) of the emerging adults to their parents was
presented in a model over four measurement occasions. The same model was also run with for
the attachments of parents to their children. To examine gender effects, the emerging adults’
model was also run again separately for male and female emerging adults. For time consistency
the square root of the consistency coefficient has no substantive meaning comparable to the other
kinds of consistency. Therefore, the effect sizes are reported in terms of variance proportions of
the second and later measurement occasions here.

For the emerging adults” attachment to their parent, the time consistency ranged from .597 to
.672 for the indicators of acceptance and dependability. The time consistency for the indicators of
closeness was higher and ranged from .853 to .863. There were no substantial differences between
male and female emerging adults.

For the parents” attachment to their emerging adult children, the time consistency ranged from
.697 to .748 for the indicators of acceptance and closeness. The time consistency for the indicators
of dependability were a little higher and ranged from .799 to .838. The values of the time
consistency coefficients had similar ranges for emerging adults and parents with small differences
between the indicators.

The time consistency of attachment was very high. In all cases, more than half of the
measurement error-free variance could be explained by data from earlier measurement occasions.

There was great stability in the data. A closer look (see Study 2) showed that there are slight signs
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of grinding change processes among the emerging adults, but these are minimal compared to the
large degree of stability.

Theoretical Implications and Future Research. The results at first support Bowlby's (1969,
1988) assumptions about stable and trait-like working models of attachment. Building on Fraley's
(2002) theory, the pattern within change over time is more consistent with the idea of a
prototypically constructed working model. Certain core elements of the working models of
attachment appear to change little within the parent-child dyad.

It should be noted that emerging adults are in an important transition period. They have just
entered emerging adulthood with greater normative opportunity to reshape the relationship with
parents (Arnett, 2000). Over half of the emerging adults moved out shortly after or during the
study, which has been shown in other studies to be an important point in the process of change
in the parent-child relationship (Golish, 2000). However, the stability of attachment in our study
was very high.

In a study of change in the Big Five personality traits over the first few years of college, Liidtke
et al. (2011) found correlations of r = .72 and higher over a 2-year period. Kandler et al. (2014)
described similar and higher measurement error-free correlations as lower bounds for personality
traits. Study 2 of this dissertation also calculated a correlation between the first and the last
measurement occasion with a 9-month interval (this correlation describes stability more
restrictively than time consistency, as only the first measurement occasion is correlated with the
last). In Study 2, these correlations reached values around r = .6 for the indicators of acceptance
and dependence (the value for the indicators of closeness was near r = .8). Thus, despite the high

stability, the attachment does not reach the stability values that would have been expected for
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personality traits. This is a further argument not to consider attachment as trait-like. Regarding

the stability of attachment, the results are in contradiction to Bowlby (1969, 1988).

8.3 Methodological Reflections
8.3.1 Reasons and Effects of the Selection of Mother or Father

In Study 1, there was a significant difference in the self-reported attachment facet
communication between the emerging adults who described attachment to their mother and those
who described attachment to their father. There were no differences in the other attachment facets.
To be able to explain this difference, the selection of the parent came into focus in the discussion
of Study 1 and also in the follow-up of the study.

The emerging adults who participated in this study chose a parent to whom they described
their attachment and who was also invited to participate in the study. There were several
conceivable reasons for choosing a parent (a better relationship, more free time of that parent, or
the absence of the other parent). To better understand these reasons, the emerging adults were
asked to indicate the reason in a free text comment at the last measurement occasion.

Qualitative Analyses. To interpret and categorize these reasons, a qualitative analysis was
conducted after the completion of Study 1. The detailed description of this analysis can be found
in Appendix D. Only the most important findings that are helpful to better interpret the results of
Study 1 are described here.

The qualitative analysis showed that the most frequently cited reasons were those that could
be assigned to the categories of availability or attachment. Availability describes a rather pragmatic

choice of the parent, which was mostly based on the fact that the other parent was not available
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(which, however, should mean a worse attachment to the non-chosen parent). In the attachment
category, choosing the parent was explicitly based on better attachment and greater proximity to
the chosen parent. Less frequently, but always to a significant extent, reasons were given that
could be assigned to the categories of motivation and barriers. In the motivation category, reasons
were gathered that emphasized a higher motivation of the chosen parent to participate. The
category barriers gathered reasons, which were mostly technical obstacles, which would have
made it more difficult for the non-elected parent to participate. This included both missing email
addresses and language problems (for a more detailed description of the categories and how they
arose, for the other three sparsely populated categories, and for exact frequencies, see Appendix
D).

The frequencies of reasons to select mothers or fathers were different. For mothers, the
primary reasons were availability and attachment, with barriers coming in (behind motivation)
only in fourth place in the ranking of frequencies. For fathers, it was significantly different. Here
the category of barriers was the most frequent reason, then attachment, and only then availability
and motivation. Fathers were thus less likely to be selected for reasons that suggest they are also
the parent with whom there is a better (in the sense of more secure) attachment.

Quantitative Analyses. This raised the question of whether the differences between mothers
and fathers might be because more of the emerging adults who had selected the father for the
study who actually had a better attachment to the other parent (in this case, the mother). Thus, it
could be that these emerging adults were more likely to act out their need for attachment to
communicate about problems with their mothers, which in turn would ensure a difference

between fathers and mothers.
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To investigate this further, only the attachments to those mothers and fathers who were
selected on the basis of better attachment were compared. Thus, in this analysis, only the
attachments to those parents known to have a closer attachment to the emerging adults are
compared. However, this showed that communication to fathers was also lower in this
comparison. Thus, the qualitative analysis followed by quantitative analysis could not find
evidence that the differences in communication could be explained by different selection
processes for the study.

Interpretation. The additional analysis supports the assumption that the attachments to
mothers and fathers differ in terms of communication, especially for parents with whom there is
a good attachment. There are no results indicating a difference for other facets of attachment
quality.

There is a speculative interpretation of the results that takes the more mother-centered focus
of classical attachment theory as a basis. Under this view, it could be assumed that emerging
adults who choose their father because of the better attachment are in many cases making a
statement about an insecure attachment to the mother and a possibly existing strained relationship
with the mother. This difficult relationship with the mother could also reduce the attachment
aspect of communication in other attachments. Since this study only examined attachment to
either the mother or the father, these speculations cannot be further substantiated on the data.
However, this speculation should be explored in future studies, using the idea of hierarchies of

attachment figures (Fraley, 2019).
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8.3.2 Benefits of the CTC(M-1) Models

The use of the statistical models from the CTC(M-1) tradition made it possible to control for
measurement error in the studies in this dissertation. This made it possible to describe the
parameters more clearly than with other methods. This also had a direct impact on the substantive
interpretation of the results.

In Study 3, large correlations were found between attachments to different figures. Without
the full model, these correlations alone would have suggested an interpretation in terms of a
general working model of attachment. Only the complete model made the specific proportions
visible. In particular, the correlations of attachments within a domain beyond the reference
attachment would never have become clear in a simpler model, although this is one of the most
exciting results within this dissertation.

While Study 3 applied an existing model to a new data situation and Study 1 modified an
existing Model in manageable details, in new model was created in Study 2 by combining several
set pieces. This model was created for the specific questions about attachment addressed in this

dissertation, but its application is not limited to those questions.

8.3.3 Applicability of the MR-LST-AR Model

The MR-LST-AR model can be used for different kinds of data, with the requirement that there
are at least two kinds of raters or methods and at least three measurement occasions. The raters
or methods must be structurally different. For dyads of raters, this means that the two raters must
have a defining characteristic that allows choosing one of them as a reference. Possible dyads may

be heterosexual couples, therapist and patient, ex-convict and parole officer, writer and lector,
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tirst-born and second-born child, and many more. The MR-LST-AR model can used to explore the
cross-method consistency, rater consistency, and figure consistency of time consistency. If it is
applied to different methods (in a narrow sense), it can be used to estimate whether paper-pencil
tests of intelligence show the same change over time as computer-based tests, for example.
Likewise, it allows assessing whether self- and peer raters have a similar development in their
ratings over time. Other possible use cases for the MR-LST-AR model are different specific factors.
Here, it is possible to assess whether different symptoms of depression have a consistent or
inconsistent change throughout an intervention. Further research questions may call for different
coefficients as the primary outcome (see a complete list of all coefficients of the multi-rater LST
model with autoregressive effects in the Appendix at the end of Study 2).

The MR-LST-AR model is not limited to data situations with two methods. It can be used for
cases with three or even more methods with multiple ratings over time. An example is a self-
rating and two observer ratings (one parent rating and one partner rating) of well-being over
multiple measurement occasions. At each measurement occasion, the target rates its well-being
and both observers rate their evaluation of the target's well-being. The MR-LST-AR model allows
to compare the (in this example cross-method) consistency between the self-rating and the parent
rating with the consistency between the self-rating and the partner rating. It also allows to see
whether the rater specific factors correlate, which would indicate a common view of the observers
beyond the self-rating. So, the MR-LST-AR model is suited for dyadic data, but it can also be used
for several overlapping dyads.

The different factors in the MR-LST-AR model can also be used to predict other variables. The

trait attachment as well as the situational deviation can both be important predictors for the
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current mood or the current satisfaction with family life. It is also possible to correlate the factors
with others to assess, for example, whether different characteristics have similar change processes.
Adhering to recommendations by Koch et al. (2018), other variables can also predict the factors of
the model. It may be possible that some life events, such as leaving the parental home, could

predict state residuals.

8.3.4 Limitations of the Studies

The studies in this dissertation share important limitations already discussed in the studies in
Chapters 5 through 7. Therefore, only the most important limitations are summarized here. The
study examined emerging adults with a very narrow age range, who are also preselected by the
selection criterion of the German Abitur. On the one hand, this makes the results easier to interpret
because of the high degree of homogeneity, but on the other hand the results should not be
transferred lightly to other age groups, cultures or social groups.

The second limitation concerns the selection of the parent. Even though we can reproduce
parts of the effects of parental choice (see Chapter 8.3.1 and Appendix D), our results are not suited
to compare mothers and fathers in general. Besides, parents may not always be interchangeable
with each other. However, we had to combine the two parents in Studies 2 and 3, which may have
masked existing differences.

The reason why some of the differences between mothers and fathers could not be tested is
due to the sample size, the third important limitation. This is a large study with many raters

involved and an acceptable dropout rate. However, as soon as subgroups were to be examined,
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the models quickly ran into problems (see, for example, Appendix C in the analysis of gender

effects among parents).

8.4 Therapeutic Implications

The results of this dissertation show that many of the assumptions of attachment theory have
stood the test of time. Attachment to parents is very stable in emerging adults and it has large
correlations with well-being. However, in some respects there are also new findings from this
dissertation that can be usefully applied in therapeutic use, especially in work with patients of
late adolescence and emerging adulthood.

In clinical psychology, attachment styles are sometimes described as trait-like and as if this
trait shapes relationship formation in many contexts (Bowlby, 1988; Levy et al., 2011; Meyer &
Pilkonis, 2001). The results of this dissertation show that this needs to be considered in a more
nuanced way. Although the attachment was very stable, accumulative effects were also evident,
especially in the emerging adults. Repeated experiences can change working models of
attachment to some extent. Such experiences can also occur in therapy.

The high concordance of mutual dyadic attachments and the fact that parental attachment had
an impact on the emerging adults' well-being beyond the emerging adults' own attachment show
how important parental involvement can be even in this phase of life. The high rater consistency,
particularly in the time-consistent portions of the attachment, suggest that the two attachments in
the dyad are mutually stabilizing. A change in attachment patterns may therefore occur more

easily if parents and emerging adult make a change at the same time.
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The inclusion of important attachment figures in therapy is also useful because of another
result. Although high figure consistency shows that attachment quality to quite different
attachment figures is highly correlated, it cannot be reduced to a general working model of
attachment. A patient who is avoidant toward the therapist might be securely attached in a
romantic relationship or in his relationship with his mother. Attachment-oriented therapy should
not focus too much on a general style of attachment, but rather focus on the patient's different

experiences of attachment as part of the therapy.

8.5 Conclusion

This dissertation has shown that although attachments are quite stable over time and
attachments to different attachment figures are very similar, the attachment quality of a person
should still not be interpreted in the same way as a personality trait. Attachments are based on
specific working models of attachment and there is a high degree of correspondence between the
mutual attachments of emerging adults and their parents. This attachment to parents remains an

important element for well-being even in emerging adulthood.
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APPENDICES

Appendix A:

The Different Versions of the Relationship-Specific Attachment Scales

Table A1l

Different Versions of the Relationship-Specific Attachment Scale

Construct and item

German Version of the Item

English Translation

number
Target’s attachment to mother

Instruction Beschreiben Sie Ihre Beziehung zu Describe your relationship with your
Ihrer Mutter. Wie sehr treffen diese mother. How accurate are these
Aussagen zu? statements?

Security 1 Ich fiithle mich von meiner Mutter I feel accepted by my mother.
akzeptiert.

Security 2 Ich habe das Gefiihl, mich auf meine I feel I can rely on my mother.
Mutter verlassen zu konnen.

Security 3 Ich finde es einfach, meiner Mutter I find it easy to get close to my
gefiihlsméafiig nahe zu kommen. mother emotionally.

Security 4* Ich habe Schwierigkeiten, mich auf I'have difficulty relying on my
meine Mutter ganz zu verlassen. mother completely.

Security 5* Ich fiithle mich unwohl, wenn ich I feel uncomfortable getting too close

Security 6*

meiner Mutter zu nah komme.
Ich mach mir Sorgen, von meiner

Mutter nicht akzeptiert zu werden.

to my mother.
I am worried about not being

accepted by my mother.

Dependency 1 Damit ich etwas richtig geniefSen For me to really enjoy something, my
kann, muss meine Mutter immer mother always has to be there.
dabei sein.

Dependency 2 Wenn ich Probleme habe, muss When I have problems, my mother
meine Mutter fiir mich da sein. has to be there for me.

Dependency 3 Ich kann Probleme nur mit meiner I can solve problems only with my
Mutter 16sen. mother.

Dependency 4 Ich habe das Bediirfnis, meiner I feel the need to always be as close to
Mutter immer so nahe wie moglich my mother as possible.
Zu sein.

Target’s attachment to romantic partner
And Romantic partner’s attachment to target

Instruction Beschreiben Sie die Beziehung zu Describe your relationship with your
Ihrem Beziehungspartner. Wie sehr relationship partner. How accurate
treffen diese Aussagen zu? are these statements?

Security 1 Ich fiithle mich von meinem Partner I feel accepted by my partner.

akzeptiert.
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Table A1l (continued)

APPENDICES

Construct and item

Construct and item number

Construct and item number

number

Security 2 Ich kann mich gut auf meinen I can rely on my partner well.
Partner verlassen.

Security 3 Ich finde es einfach, meinem Partner I find it easy to get close to my
gefiihlsméafiig nahe zu kommen partner emotionally.

Security 4* Ich habe Schwierigkeiten, mich auf I'have difficulty relying on my
meinen Partner ganz zu verlassen. partner completely.

Security 5 Ich fiithle mich unwohl, wenn ich I feel uncomfortable getting too close
meinem Partner zu nah komme. to my partner.

Security 6* Ich mach mir Sorgen, von meinem I am worried about not being
Partner nicht akzeptiert zu werden. accepted by my partner.

Dependency 1 Damit ich etwas richtig geniefsen For me to really enjoy something, my
kann, muss mein Partner immer partner always has to be there.
dabei sein.

Dependency 2 Wenn ich Probleme habe, muss mein ~ When I have problems, my partner
Partner fiir mich da sein. has to be there for me.

Dependency 3 Ich kann Probleme nur mit meinem I can solve problems only with my
Partner 16sen. partner.

Dependency 4 Ich kann meinem Partner nie nah I can never be close enough to my
genug sein. partner.

Target’s attachment to friend

Instruction Hier geht es um Ihre Beziehung zu This is about your relationship with
[Name]. Wie sehr treffen diese [name]. How true are these
Aussagen zu? statements?

Security 1 Ich fiihle mich von [Name] I feel accepted by [name].
akzeptiert.

Security 2 Ich kann mich gut auf [Name] I can rely on [name] well.
verlassen.

Security 3 Ich finde es einfach, [Name] I find it easy to get close to [name]
gefiihlsméfiig nahe zu kommen. emotionally.

Security 4% Ich habe Schwierigkeiten, mich auf I'have difficulty relying on [name]
[Name] ganz zu verlassen. completely.

Security 5* Ich fithle mich unwohl, wenn ich I feel uncomfortable getting too close
[Name] zu nah komme. to [name].

Security 6* Ich mache mir Sorgen, von [Name] I am worried about not being

nicht akzeptiert zu werden.

accepted by [name].
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Table A1l (continued)

APPENDICES

Construct and item

Construct and item number

Construct and item number

number

Dependency 1 Damit ich etwas richtig geniefsen For me to really enjoy something,
kann, muss [Name] immer dabei [name] has to be there all the time.
sein.

Dependency 2 Wenn ich Probleme habe, muss When I have problems, [name] has to
[Name] fiir mich da sein. be there for me.

Dependency 3 Ich kann Probleme nur mit [Name] I can solve problems only with
l6sen. [name].

Dependency 4 Ich habe das Bediirfnis [Name] I feel the need to always be as close to
immer so nahe wie moglich zu sein. [name] as possible.

Parent’s attachment to target

Instruction Hier geht es um eine This is a self-assessment. Indicate
Selbsteinschatzung. Geben Sie hier here how much these statements
an, wie sehr diese Aussagen auf Sie apply to you.
zutreffen.

Security 1 Ich fiithle mich von meinem Kind I feel accepted by my child.
akzeptiert.

Security 2 Ich kann mich gut auf mein Kind I can rely on my child well.
verlassen.

Security 3 Ich finde es einfach, meinem Kind I find it easy to get close to my child
gefiihlsméfiig nahe zu kommen. emotionally.

Security 4* Ich habe Schwierigkeiten, mich auf I'have difficulty relying on my child
mein Kind ganz zu verlassen. completely.

Security 5* Ich fiithle mich unwohl, wenn ich I feel uncomfortable getting too close

Security 6*

Dependency 1

Dependency 2

Dependency 3

Dependency 4

meinem Kind zu nah komme.

Ich mach mir Sorgen, von meinem
Kind nicht akzeptiert zu werden.
Damit ich etwas richtig geniefSen
kann, muss mein Kind immer dabei
sein.

Wenn ich Probleme habe, muss mein
Kind fiir mich da sein.

Ich kann Probleme nur mit meinem
Kind 16sen.

Ich habe das Gefiihl, meinem Kind

nie nah genug sein zu kénnen.

to my child.

I worry about not being accepted by
my child.

For me to really enjoy something, my
child has to be there all the time.

When I have problems, my child has
to be there for me.

I can solve problems only with my
child.

I feel like I can never be close enough
to my child.
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Table A1l (continued)

APPENDICES

Construct and item

Construct and item number

Construct and item number

number
Parent’s rating on target’s attachment

Instruction Hier sollen Sie einschétzen, wie Thr Here you are to assess how your
Kind sich einschéatzt. Geben Sie also child views him/herself. So indicate
an, wie sehr diese Aussagen auf Ihr how much these statements apply to
Kind zutreffen. your child.

Security 1 Mein Kind fiihlt sich von mir My child feels accepted by me.
akzeptiert.

Security 2 Mein Kind hat das Gefiihl, sich gut My child feels that he can rely on me
auf mich verlassen zu konnen. well.

Security 3 Mein Kind findet es einfach, mir My child finds it easy to get close to
gefiihlsméafliig nah zu kommen. me emotionally.

Security 4* Mein Kind hat Schwierigkeiten, sich My child has difficulty relying on me
auf mich ganz zu verlassen. completely.

Security 5* Mein Kind fiihlt sich unwohl, wenn My child feels uncomfortable when

Security 6*

es mir zu nah kommt.
Mein Kind macht sich Sorgen, nicht

von mir akzeptiert zu werden.

he gets too close to me.
My child is worried about not being
accepted by me.

Dependency 1 Damit mein Kind etwas richtig For my child to really enjoy
geniefSen kann, muss ich immer dabei something, I have to be there all the
sein. time.

Dependency 2 Wenn mein Kind Probleme hat, muss When my child has problems, I have
ich fiir es da sein. to be there for him.

Dependency 3 Mein Kind kann Probleme nur mit My child can solve problems only
mir I9sen. with me.

Dependency 4 Mein Kind hat das Bediirfnis, mir My child has the need to always be as
immer so nahe wie moglich zu sein. close to me as possible.

Romantic partner’s attachment to target

Instruction Hier geht es um die Einschatzung This is about your partner's
Ihrer Partnerin. Wie sehr treffen diese assessment. How much do these
Aussagen auf diese zu? statements apply to her?

Security 1 Meine Partnerin fiihlt sich von mir My partner feels accepted by me.
akzeptiert.

Security 2 Meine Partnerin kann sich gut auf My partner can rely on me very well.
mich verlassen.

Security 3 Meine Partnerin findet es einfach mir My partner finds it easy to get close

gefithlsmafiig nah zu kommen.

to me emotionally.
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Table A1l (continued)
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Construct and item

Construct and item number

Construct and item number

number

Security 4* Meine Partnerin hat Schwierigkeiten =~ My partner has difficulty relying on
sich auf mich ganz zu verlassen. me completely.

Security 5* Meine Partnerin fiihlt sich unwohl, My partner feels uncomfortable when
wenn sie mir zu nah kommt. she gets too close to me.

Security 6* Meine Partnerin macht sich Sorgen, My partner is worried about not
nicht von mir akzeptiert zu werden. being accepted by me.

Dependency 1 Damit meine Partnerin etwas richtig ~ For my partner to really enjoy
geniefSen kann, muss ich immer dabei something, I always have to be there.
sein.

Dependency 2 Wenn meine Partnerin Probleme hat =~ When my partner has problems, I
muss ich fiir ihn da sein. have to be there for him.

Dependency 3 Meine Partnerin kann Probleme nur ~ My partner can solve problems only
mit mir 16sen. with me.

Dependency 4 Meine Partnerin kann mir nie nah My partner can never be close
genug sein. enough for me.

Friend’s attachments to target

Instruction Hier geht es um eine This is a self-assessment. How much
Selbsteinschadtzung. Wie sehr treffen  do these statements apply to you?
diese Aussagen auf Sie zu?

Security 1 Ich fiihle mich von meinem Freund I feel accepted by my friend.
akzeptiert.

Security 2 Ich kann mich gut auf meinen Freund I can rely on my friend very well.
verlassen.

Security 3 Ich finde es einfach, meinem Freund I find it easy to get close to my
gefithlsmafiig nah zu kommen. boyfriend emotionally.

Security 4* Ich habe Schwierigkeiten mich auf I'have trouble relying on my friend
meinen Freund ganz zu verlassen. completely.

Security 5* Ich fithle mich unwohl, wenn ich I feel uncomfortable getting too close

Security 6*

Dependency 1

Dependency 2

meinem Freund zu nah komme.

Ich mach mir Sorgen, von meinem
Freund nicht akzeptiert zu werden.
Damit ich etwas richtig geniefsen
kann, muss mein Freund immer
dabei sein.

Wenn ich Probleme habe, muss mein

Freund fiir mich da sein.

to my friend.

I am worried about not being
accepted by my boyfriend.

For me to really enjoy something, my
boyfriend always has to be there.

When I have problems, my friend has

to be there for me.
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Table A1l (continued)
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Construct and item

Construct and item number

Construct and item number

number

Dependency 3 Ich kann Probleme nur mit meinem I can solve problems only with my
Freund 16sen. friend.

Dependency 4 Ich kann meinem Freund nie nah I can never be close enough to my
genug sein. friend.

Friend’s rating of the target’s attachment

Instruction Hier geht es um die Einschitzung This is about your girlfriend's
Ihrer Freundin. Wie sehr treffen diese  assessment. How much do these
Aussagen auf diese zu? statements apply to her?

Security 1 Meine Freundin fiihlt sich von mir My girlfriend feels accepted by me.
akzeptiert.

Security 2 Meine Freundin kann sich gut auf My girlfriend is good at relying on
mich verlassen. me.

Security 3 Meine Freundin findet es einfach mir =~ My girlfriend finds it easy to get close
gefiihlsméafiig nahe zu kommen. to me emotionally.

Security 4* Meine Freundin hat Schwierigkeiten =~ My girlfriend has difficulty relying
sich auf mich ganz zu verlassen. on me completely.

Security 5* Meine Freundin fiihlt sich unwohl, My girlfriend feels uncomfortable

Security 6*

Dependency 1

Dependency 2

Dependency 3

Dependency 4

wenn er mir zu nah kommt.

Meine Freundin macht sich Sorgen
nicht von mir akzeptiert zu werden.
Damit meine Freundin etwas richtig
geniefSen kann, muss ich immer dabei
sein.

Wenn meine Freundin Probleme hat,
muss ich fiir ihn da sein.

Meine Freundin kann Probleme nur
mit mir 16sen.

Meine Freundin kann mir nie nah

genug sein.

when he gets too close.

My girlfriend is worried about not
being accepted by me.

For my girlfriend to really enjoy

something, I always have to be there.

When my girlfriend has problems, I
have to be there for him.

My girlfriend can solve problems
only with me.

My girlfriend can never be close

enough for me.

Note. For the mothers' items, there was also a corresponding variant for fathers. For partners and

friends, there were variants for both sexes. *These items are inverted for analysis.
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Appendix B:

Supplementary Material for Study 1: ‘Attachments to Parents after High School

Graduation: A Study Using Self- and Parent Ratings’

Table B1
Items of the Attachment Scales
English items German items
Relationship-Specific Scales: Attachment Security
1. Ifeel accepted by my mother. 1. Ich fiihle mich von meiner Mutter akzeptiert.
2. Ifeellike I can rely on my mother. 2. Ich habe das Gefiihl, mich auf meine Mutter
verlassen zu konnen.
3. Ifind it easy to get emotionally close to my 3. Ich finde es einfach, meiner Mutter
mother. gefiihlsmaflig nahe zu kommen.
4. I'm having trouble completely relying on my 4. Ich habe Schwierigkeiten, mich auf meine
mother.* Mutter ganz zu verlassen.*
5. Ifeel uncomfortable getting too close to my 5. Ich fithle mich unwohl, wenn ich meiner
mother.* Mutter zu nahe komme.*
6. I'm worried about not being accepted by my 6. Ich mach mir Sorgen, von meiner Mutter
mother.* nicht akzeptiert zu werden.*
Relationship-Specific Scales: Dependency
1. For me to really enjoy something, my mother 1. Damit ich etwas richtig geniefien kann, muss
always has to be there. meine Mutter immer dabei sein.
2. If I have problems, my mother must be there 2. Wenn ich Probleme habe, muss meine
for me. Mutter fiir mich da sein.
3. Ican only solve problems with my mother. 3. Ich kann Probleme nur mit meiner Mutter
16sen.
4. feel the need to always be as close as 4. Ich habe das Bedyiirfnis, meiner Mutter
possible to my mother. immer so nahe wie moglich zu sein.
IPPA: trust
1. My mother respects my feelings. 1. Meine Mutter respektiert meine Gefiihle.

2. My mother accepts me as I am. 2. Meine Mutter akzeptiert mich, wie ich bin.
3. When I am angry about something, my 3. Wenn ich mich iiber etwas &rgere, versucht
mother tries to be understanding. meine Mutter verstandnisvoll zu sein.

IPPA: communication

1. If my mother knows something is bothering 1. Wenn meine Mutter merkt, dass mich etwas
me, she asks me about it. beschaftigt, fragt sie mich danach.

2. Itell my mother about my problems and 2. Ich erzdhle meiner Mutter von meinen
troubles. Problemen und Sorgen.

3. My mother encourages me to talk about my 3. Meine Mutter ermutigt mich, iiber meine
difficulties. Probleme zu sprechen.

IPPA: relatedness
1. Ifeel safe with my mother. 1. Ich fithle mich bei meiner Mutter gut
aufgehoben.

2. Thave the impression that my mother 2. Ich habe den Eindruck, dass meine Mutter
understands me. mich versteht.

3. If I have difficulties, my mother helps me. 3. Wenn ich Probleme habe, ist mir meine

Mutter eine Hilfe.

Note. For other attachment figures ‘my mother” was replaced with ‘my father’ or ‘my child’;

*inverted item.
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Table B2
Correlations between the Manifest Scales in the Mother Group
Self-ratings Self-ratings of Parent Attachment of the Parent ratings of
of well- attachment to ratings of arent the targets
being parents well-being P attachment
= o =
S 8 S
- > - > -
2 9| 5 £ = ) 2 9 e g () e g
s S|& 38 2 e q S|& 38 2 T2 T 2
g &lE & & - § g &alE & € - §|E & § =
L 3 ol B 8 g 2 &8 5 o P &8 § 2 4a|lP = g @
: 2 8§/ 8 T o 2 &% 2 |8 © 6 E 9|8 T o E
A E LD|H ¥ O F Aldh B T ¥ O F Al ¥ O F

Self-ratings of well-being

Flourishing 64 1

Happiness 56 .60 1

Self-ratings of attachment to parents

Security 38 32 31 1

Relatedness 40 39 34 73 1

Communication .32 .38 32 56 .70 1

Trust 37 38 26 69 72 60 1

Dependency 02 .03 11 21 32 40 17 1

Parent ratings of well-being

Swls 41 31 35 25 26 27 24 .00 1

Flourishing 28 46 34 18 .15 21 21 -04 52 1

Happiness 33 40 51 22 21 19 21 -03 59 62 1

Attachment of the parent

Security 22 25 17 34 37 26 38 .10 40 50 40 1

Relatedness A1 22 15 23 26 29 28 14 29 40 27 45 1

Communication .12 .21 .12 .18 .21 .30 .22 .15 28 .36 .26 37 .64 1

Trust 14 27 17 27 28 25 35 .13 37 43 34 55 61 49 1

Dependency -25 -16 .00 -11 -16 -12 -12 .13 -10 -12 -03 -23 .04 .11 .00 1

Parent ratings of the targets attachment

Security 15 .20 15 32 36 32 36 .17 41 40 37 62 49 36 58 -12 1
Relatedness 15 .23 19 30 36 27 32 20 43 42 40 52 54 40 53 -.02 62 1
Communication .18 21 22 27 35 40 35 20 .30 34 32 42 38 46 .38 -10 45 56 1
Trust 19 25 17 31 32 25 42 12 30 43 .37 51 41 31 55 -13 56 58 42 1
Dependency -12 -07 03 01 .05 .04 -04 38 .02 .00 -03-05 .10 .20 .01 .51 -02 .11 .08 -.03

Note. Swls = Satisfaction With Life Scale. This table contains the correlations of 435 dyads of emerging
adults and their mothers.
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APPENDICES

Correlations between the Manifest Scales in the Father Group

Self-ratings Self-ratings of Parent Parent ratings of
) Attachment of the
of well- attachment to ratings of the targets
. . parent
being parents well-being attachment
=t 8 g
n @ > n ® > o @
g 2 g g 2 2 3 g 2 £ g 2
s ¢ » 5§ 3 S s ¢l &5 3 S| & 5 2
s S| & © 3 S| & © T2 T
= B3| ' o} E c =37 o} E c = o} E
= Q. o = ) = Q. - - 3] = =
L 3 a3 = E % d|l2 3 &|F = E ¢ 4|5 = g ¢
2 2 S|g v e B 2|2 9 S g T o & @ gy T S &
A E Dl KU F Al B T KO H Al M O =
Self-ratings of well-being
Flourishing 61 1
Happiness 54 67 1
Self-ratings of attachment to parents
Security 34 38 32 1
Relatedness 44 38 33 81 1
Communication .25 .30 .31 46 .56 1
Trust 34 31 28 80 .86 50 1
Dependency 21 16 15 29 31 39 19 1
Parent ratings of well-being
Swls 46 29 21 34 30 .09 30 .03 1
Flourishing 20 21 18 .11 .06 .03 .06 -13 53 1
Happiness 39 42 33 36 26 17 24 16 66 49 1
Attachment of the parent
Security 29 23 18 43 24 22 35 21 30 30 45 1
Relatedness 23 29 17 27 22 12 24 14 34 40 37 46 1
Communication .18 .28 21 .33 20 31 .19 20 .28 44 45 38 46 1
Trust 27 19 15 39 30 .31 40 .14 37 39 42 67 48 39 1
Dependency -22 -21 -.04 -.09 -.08 -.01 -.07 .09 -24 -21 -13 -06 .14 .00 -13 1
Parent ratings of the targets attachment
Security 36 41 31 55 44 43 49 36 39 30 50 .69 55 48 .61 -.09 1
Relatedness d6 15 06 31 34 39 34 26 44 34 36 44 51 45 57 -09 54 1
Communication .34 28 .14 .29 26 .44 28 .12 29 28 27 35 40 54 .40 -12 43 61 1
Trust A2 .07 14 11 .03 25 25 07 24 41 26 38 47 37 49 -03 48 44 45 1
Dependency -09 -17 -.04 -.08 -02 -.09 -.06 .12 -11 -16 -09 -10 .01 .02 -13 44 -12 .04 -.05 -14

Note. Swls = Satisfaction With Life Scale. This table contains the correlations of 123 dyads of emerging
adults and their fathers.
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Table B4
Model Fit Indices of Confirmatory Factor Analyses of Each Scale with Single-Item Indicators

Scale X df p RMSEA CFI
Security* 161.88 35 <.001 114 .945
Relatedness 12.89 8 116 .047 .998
Communication 8.13 8 421 .007 1
Trust 8.68 8 371 .017 1
Dependency 16.39 15 357 018 999
Flourishing** 147.33 55 <.001 .078 954
Happiness 23.21 15 .080 .044 .997
Life Satisfaction 7.32 7 396 .013 1

Note. All models were estimated using WLSMYV. All models are multi group models for the mother and
the father group.

*The model fit for security was bad. We conducted exploratory factor analyses for the mother group and
the father group separately to examine the factor structure. In the mother group, the Eigenvalues were
3.664/0.770 /0.637 / 0.546 / 0.213 / 0.170 and in the father group, the Eigenvalues were 3.845/0.727 / 0.577
/0.514 / 0.229 / 0.107. Therefore, both factor analyses indicate that there is only one factor of attachment
security. There are, however, strong correlations between the error terms of some items.

**For the model of flourishing, the two lowest categories were collapsed, because of empty cells in the

father group. This model showed only an acceptable model fit.
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Table B5

Tests of Measurement Invariance and Convergent Validity

Tested stage of x? of the difference daf p
measurement test

invariance and

convergent validity

Facets of attachment with five possible stages of measurement invariance and convergent validity

Security

I 13.88 8 .085

I 8.14 9 .520

v 7.38 6 287

\" 2.59 2 274

Relatedness

II 16.11 17 516

I 13.96 15 .528

v 17.77 12 123

v 0.92 2 .630

Communication

II 24.34 17 110

I 29.99 18 .038

Trust

II 20.10 17 269

I 20.15 14 126

v 14.83 11 191

v 2.06 2 .358

Dependency

II 29.27 24 210

I 32.53 22 069

v 23.20 20 279

\' 1.98 2 381
Facets of well-being with two possible stages of measurement invariance

Flourishing

II 13.96 12 .303

Happiness

II 43.50 32 .085

Life Satisfaction

I 37.73 22 .020

II with restrictions only 27.22 12 .007

on the self-rating

II with restrictions only 10.67 10 .384

on the parent rating

Note. The x?-value of Stage II is based on the comparison to Level I. The selected stages of

measurement invariance and convergent validity are printed in boldface type.
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Table B6
Unstandardized Regression Coefficients in the Mother Group

Facet of well-being

Flourishing Happiness Life Satisfaction
Factors of attachment Self-rated  Parent Self- Parent Self- Parent
rated rated rated rated rated

Security T 0.32* 0.21* 0.87* 0.63* 1.14* 0.76*
(0.05) (0.06) (0.15) (0.15) (0.19) (0.18)

D 0.21* 0.72* 0.13 1.10* 0.31 1.27*

(0.08) (0.10) (0.21) (0.23) (0.23) (0.27)

M -0.07 0.00 0.12 0.52 -0.70 0.85*

(0.15) (0.16) (0.43) (0.43) (0.42) (0.43)

Relatedness T 0.13* 0.05* 0.31* 0.19* 0.37* 0.24*
(0.02) (0.02) (0.05) (0.05) (0.07) (0.06)

D 0.06* 0.20* 0.09 0.29* -0.01 0.32*

(0.03) (0.03) (0.07) (0.08) (0.07) (0.08)

M 0.00 0.10* 0.09 0.44* -0.04 0.44*

(0.04) (0.04) (0.09) (0.12) (0.10) (0.13)

Communication T 0.17* 0.11* 0.40* 0.26* 0.47* 0.36*
(0.02) (0.03) (0.06) (0.07) (0.09) (0.08)

D 0.03 0.17* 0.01 0.26* -0.04 0.25*

(0.02) (0.03) (0.06) (0.08) (0.08) (0.08)

M 0 0 0.05 0.20* 0.01 0.10

(fixed) (fixed) (0.07) (0.10) (0.05) (0.08)

Trust T 0.10* 0.06* 0.19* 0.14* 0.29* 0.19*
(0.02) (0.02) (0.04) (0.04) (0.06) (0.05)

D 0.06* 0.19* 0.11 0.37* -0.02 0.45*

(0.03) (0.04) (0.07) (0.08) (0.08) (0.10)

M 0.02 0.08 0.04 0.17 0.05 0.06

(0.04) (0.05) (0.09) (0.11) (0.08) (0.09)

Dependency T 0.02 0.00 0.15* -0.02 0.04 0.03
(0.03) (0.03) (0.06) (0.07) (0.08) (0.08)

D -0.13* -0.08* -0.50 -0.38 -0.51* -0.24*

(0.04) (0.04) (0.33) (0.28) (0.14) (0.12)

M 0 0 -0.01 -0.07 0.00 0.50

(fixed) (fixed) (0.09) (0.08) (0.33) (0.33)

Note. T = attachment factor, D = discrepancy factor, M = method factor. Significant regression coefficients and
correlations of the well-being residuals are printed in boldface type. The standard errors are in parenthesis. * p <
.05.
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Table B7
Unstandardized Regression Coefficients in the Father Group

Facet of well-being

Flourishing Happiness Life Satisfaction
Factors of attachment Self-rated  Parent Self- Parent Self- Parent
rated rated rated rated rated
Security T 0.31* 0.08 0.91* 0.82* 0.65* 0.82*
(0.08) (0.09) (0.25) (0.22) (0.21) (0.25)
D 0.05 0.49* 0.14 1.15* 0.46 0.51
(0.17) (0.17) (0.48) (0.43) (0.37) (0.39)
M 0.80* 0.26 1.71 1.71 0.55 1.40
(0.35) (0.33) (0.99) (0.97) (0.66) (0.82)
Relatedness T 0.11* 0.01 0.36* 0.21* 0.31* 0.23*
(0.02) (0.03) (0.09) (0.09) (0.07) (0.08)
D 0.09 0.21* 0.08 0.49* 0.11 0.42*
(0.05) (0.06) (0.13) (0.16) (0.12) (0.16)
M -0.10 0.09 -0.30 0.18 -0.24 0.39*
(0.06) (0.07) (0.23) (0.19) (0.16) (0.19)
Communication T 0.15* 0.01 0.46* 0.26 0.29* 0.16
(0.04) (0.05) (0.12) (0.16) (0.12) (0.16)
D 0.13* 0.31* 0.22 0.79* 0.11 0.52*
(0.06) (0.08) (0.17) (0.24) (0.12) (0.24)
M 0 0 -0.32 -0.15 0.19 0.15
(fixed) (fixed) (0.24) (0.22) (0.14) (0.15)
Trust T 0.09* 0.02 0.29* 0.18* 0.21* 0.21*
(0.03) (0.03) (0.07) (0.08) (0.07) (0.08)
D 0.03 0.18* 0.03 0.45* 0.14 0.42*%
(0.05) (0.06) (0.15) (0.15) (0.12) (0.16)
M -0.12 0.14 -0.09 -0.01 -0.20 0.06
(0.08) (0.09) (0.20) (0.17) 0.17 (0.16)
Dependency T 0.10 -0.09 0.31* 0.40* 0.34* 0.10
(0.06) (0.06) (0.16) (0.18) (0.16) (0.21)
D -0.20* -0.15* -1.54 -0.39 -0.46* -0.65*
(0.06) (0.07) (0.83) (0.70) (0.19) (0.21)
M 0 0 -0.05 -0.41* -0.28 0.41
(fixed) (fixed) (0.19) (0.18) (0.55) (0.72)

Note. T = attachment factor, D = discrepancy factor, M = method factor. Significant regression coefficients and
correlations of the well-being residuals are printed in boldface type. The standard errors are in parenthesis. * p <
.05.
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Appendix C:

Supplementary Material for Study 2: “Analyzing Stability and Change in Dyadic
Attachment: The Multi-Rater Latent State-Trait Model with Autoregressive Effects’

Coefficients of the MR-LST-AR Model

Table Al
Mathematical definitions of the coefficients of the MR-LST-AR model.
Coefficient Definition
Target ratings (k=1)

s Var(Ejy;)
Reliability (Rel) Rel(Y;;) =1—- WY:D
Occasion A%;1:Var(SR;)

e 0S(Yin) =

specificity (OS) Var(Y;,) — Var(Ey,)
Ti 23,Var(Tiyy) + 251,88, Var (0,

1me? TCon(Yyy,) = Ti1l (Ti11) 0111.301 (01-1)
consistency Var(Y;y;) — Var(E,)
(TCon) [for [>1]
Predictability by M Var(Tigs)

Predirqivy (Yin) =

traiti (Predirain) aict (Fiae) Var(Y;y,) — Var(Ey,)
Unpredictabilit 231,83, Var(0,_

npre. ey UPredyrait; (Y1) = ouforVartoi-.)
by trait: Var(Y;y,) — Var(E;y)
(UPredwain) [for |
>1]

Parent ratings (k = 2)

s Var(Eiz;)

Rehablhty (REl) Rel(Ym) =1- WYZ[)

Occasion 0S(Y,) = A%i2.Var(SR,) + A%pgiz Var(SRPS,)

specificity (OS) ! Var(Y;;) — Var(Ep)

Time TCon(Y;)

consistency _ A1i2:Var(Tia1) + Apsiz Var(TPSiz1) + 252185, Var(0,-1) + Agpsj2185psVar(OPS,_1)
(TCon) [for [ > 1] Var(Y;;) — Var(Ej;)
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Predictability by Prede . (V) = 22i2Var(Tigg) + MpsiziVar(TPSiz1)

traiti (Prediain) rratet ezt Var(Yz;) — Var(Eiz;)

Unpredictability UPred o) 28j21B6:Var(0;_1) + Adpsj21BopsiVar(OPS;_1)

by trait: frate L Var(Y;z;) — Var(Ej)

(UPredirain) [for [

>1]

Rater RCon(Yyy,) = iz Var(Tigg) + A3z, Var(0;)

consistency ! Var(Yz,) — Var(Ej)

(RCon)

Rater specificity RS(Y,,)) = M psinVar(TPS;51) + A3 psin Var(OPS;)

(RS) 2 Var(¥;3,) — Var(E;;)

Rater-consistent 22z Var(Tigy)
RConPred;pair1 (Yizy) =

predictability by AR 25 Var(Tiny) + Apgiz Var(TPSz;)

trait:

(RConPredrait)

Rater-specifi M psin Var(TPS;

a el.' spe.c1. 1c RSPredyai (Vi) = = TPSi2! 2( i21)
predictability by Ati2Var(Tia1) + Atpgi, Var(TPS;1)
traiti
(Rspredtraitl)

Rater-consistent RConTCon(Y;y;)

time consistency ~ _ Wiz Var (Tiny) + 452188, Var(0,-1)
(RConTCon) [for 22i2Var(Ti) + Apsi Var(TPSiz1) + 25:285,Var(01-1) + AbpsiziBipsiVar(OPS, 1)
1>1]
Rater-specific RSTCon(Yiy;)
time consistency = _ MpsiziVar(TPSiz1) + AgpsiziBopsiVar(OPS;_1)
(RSTCon) [for | > 21i2:Var(Tia) + Apsiz Var(TPSiz1) + A32,85,Var(01-1) + AbpsiziBopsiVar(OPS, 1)
1]
Rater-consistent %2 Var(SR

, RCon0S(Yip) = — orzt 2( L
occasion 25;21Var(SRy) + Agpsj, Var(SRPS,)
specificity
(RConOS)

2psi RP

Rater-specific RSOS(Y;,;) = Aopsj21Var(SRPS))

occasion 28j2:Var(SR,) + Apsjp Var(SRPS;)
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specificity
(RSOS)

Rater-consistent
unpredictability
by trait:
(RConUPredain)
[for[>1]

Rater-specific
unpredictability
by trait:
(RSUPredtrain)
[for[>1]

APPENDICES

A%)jzzﬁcz)zvar(Ol—ﬂ

RConUPred,, i (Yip)) =
trait1 \1i2l l%jZ,ﬁS,Var(Oz—l) + A%)psjzl[))cz)PSlvar(OPSl_l)

AZops;’zzﬁ(%Pszvar(Opsl—ﬂ

RSUPredrait1 (Yiz1) =
trait1 \1i2l l%jZIﬁélvar(Ol—l) + A%)psjzl[))cz)PSlvar(OPSl_l)

Note. Yj,; with i: indicator (1: acceptance; 2: dependability; 3: closeness); k: rater (1: target; 2:

parent); I: measurement occasion;

The coefficients for the target ratings are based on the variance decomposition in Equation 10
to 12. The coefficients for the parent ratings are based on the variance decomposition in

Equation 24 These Equations are described in the article. The model can be applied to different

sets of indicators and raters and for different numbers of occasions of measurement.
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Gender Differences
Emerging Adults

To examine gender differences, the LST-AR models were calculated for male and female
targets separately. The 574 targets comprise of 379 females and 196 males. The model for the
female targets had a good model fit (x? =86.142 with df =47; RMSEA =.047; CF1=.984). The results
are displayed in Table C1. The model for the male targets had an acceptable model fit (x2 = 73.441
with df =47; RMSEA = .054; CFI = .971). The results are displayed in Table C2.

There were no global differences between the results for male and female sample. For one
aspect there is a small trend for a higher time consistency in the male sample, for one other items
the trend is the other way around. For dependability, the time consistency and the predictability
were slightly higher in the female sample. For acceptance, the time consistency and the

predictability were slightly higher in the male sample.
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Table C1
Results of the LST-AR Model of Female Targets” Attachment

APPENDICES

Yl 1

Yl 4

Y24-

Y34

ai}-

4.51

4.49

4.13

4.47

4.47

4.06

4.38

4.42

4.00

4.14

4.42

4.06

Rel
.765
[.64;.89]
.644
[.50;.77]
.707
[.62;.78]
.850
[.76;.95]
.663
[.55;.78]
.808
[.73;.88]
.831
[.72;.93]
779
[.67;.87]
.808
[.72;.88]
.725
[.61;.88]
712
[.59;.84]
817
[.74;.89]

0S
415
[.27;.64]
348
[.20;.59]
169
[.08;.31]
372
[.23;.53]
325
[.18;.49]
137
[.06;.49]
347
[.21;.51]
313
[.17;.48]
143
[,06;.26]
461
[.29;.60]
319
[.17;:.49]
148
[.07;.25]

TCon
.585
[.36;.73]
.652
[.41;.80]
.831
[.69;.92]
.628
[.47;.77]
.675
[.51,.82]
.863
[.75;.94]
.653
[.49;.79]
.687
[.52;.83]
.857
[.74;.94]
.539
[.40;.71]
.681
[.52;.83]
.852
[.75;.93]

Pred
.585
[.36;.73]
.652
[.41;.80]
.831
[.69;.92]
.556
[.27:74]
.613
[.34;.80]
.837
[.64;.94]
574
[.18;.76]
.615
[.25;.82]
.824
[.58;.93]
431
[.06;.67]
.606
[.21;.82]
.817
[.57;.93]

Unpred

071
[.01;.24]
062
[.01;.22]
026
[.00;.12]
079
[.01;.36]
071
[.00;.33]
033
[.00;.18]
108
[.01;.46]
075
[.01;.38]
035
[.00;.22]

7(Si1, Sit)

742
[.61;.85]
779
[.65;.88]
901
[.83;.95]
652
[.50;.77]
696
[.53;.82]
858
[.75;.93]
539
[.33;.70]
656
[.45;.81]
837
[.71;.93]

Note. a;j: intercept; Rel: reliability coefficient; OS: occasion specificity coefficient; TCon: time

consistency coefficient; Pred: predictability by traiti coefficient; Unpred: unpredictability by trait:

coefficient; (53, S;): measurement error-free correlation between this measurement occasion and the first

measurement occasion.

Y;; with i: indicator (1: acceptance; 2: dependability; 3: closeness); I: measurement occasion; the

bootstrapped 95%-confidence intervals in parenthesis.
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Table C2
Results of the LST-AR Model of Male Targets” Attachment

APPENDICES

Yl 1

Yl 4

Y24-

Y34

ai}-

4.54

4.45

3.95

4.52

4.41

3.90

4.50

4.44

3.80

4.46

4.35

3.81

Rel
.614
[.41;.84]
.767
[.51;1.0]
.547
[.39;.67]
.698
[.53;.90]
.730
[.53;.95]
.765
[.64;.91]
.639
[.46;.83]
.872
[.70;1.0]
774
[.65;.90]
759
[.60;.95]
798
[.60;1.0]
.761
[.61;.89]

0S
348
[.14;.80]
596
[.35;.99]
225
[.11;.69]
260
[.09;.55]
569
[.32;.80]
158
.08;.36]
323
[.15;.58]
468
[.24;73]
136
[.07;.30]
311
[.12;.58]
504
[.25;.73]
157
[.08;.43]

TCon
.652
[.20;.86]
404
[.01;.65]
775
[.31;.89]
.740
[.45;.91]
431
[.20;.68]
.842
[.64;.92]
677
[.42;.85]
532
[.27;.76]
.864
[.70;.93]
.689
[.42;.88]
496
[.26;.75]
.843
[.57;.92]

Pred
.652
[.20;.86]
404
[.01;.65]
.775
[.31,.89]
.704
[.33;.88]
.354
[.00;.63]
.820
[.49;91]
.627
[.13;81]
459
[.00;.72]
.843
[.51,.92]
.640
[.16;.86]
417
[.00;.71]
.819
[.26;.91]

Unpred

035
[.00;.18]
077
[.01;.36]
021
[.00;.18]
050
[.01;.37]
072
[.01;.44]
021
[.00;.22]
049
[.00;.38]
079
[.01;.49]
025
[.00;.37]

7(Si1, Sit)

789
[.55;.93]
592
[.37:.77]
867
[.71;.93]
685
[.39;.86]
502
[.24;.71]
832
[.60;.91]
663
[.34;.86]
438
[.12;.66]
806
[.46;.90]

Note. a;j: intercept; Rel: reliability coefficient; OS: occasion specificity coefficient; TCon: time

consistency coefficient; Pred: predictability by traiti coefficient; Unpred: unpredictability by trait:

coefficient; (53, S;): measurement error-free correlation between this measurement occasion and the first

measurement occasion.

Y;; with i: indicator (1: acceptance; 2: dependability; 3: closeness); I: measurement occasion; the

bootstrapped 95%-confidence intervals in parenthesis.
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Parents
The LST-AR model for the 368 mothers had a good model fit (x2=72.507 with df =47, RMSEA

=.038; CFI = .980). The results are displayed in Table S3. The 94 fathers were a too small sample
for such a complex model. The model fit was poor (x2 = 93.846 with df = 47; RMSEA = .103; CFI =
.884). Additionally, the model had theta problems, meaning that the residual variance of one item
(Y31) was negative. Due to these estimation problems, the results of this model are not trustworthy
and are therefore not displayed here.

The results in the sample of mothers do not differ significantly at any point from those in the
overall sample of parents. The missing effects may be due to the small number of fathers in the
study relative to mothers. However, it should also be noted that the targets in this study self-
selected their participating parent, which may mean that the fathers are not average fathers.
Fathers who have no contact with their children or whose relationship was strained were not

selected.
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Table C3
Results of the LST-AR Model of Mothers’ Attachment

APPENDICES

Yl 1

ai]-
4.54

4.42

4.32

4.54

4.52

4.34

4.56

4.54

4.32

4.60

4.54

4.37

Rel
741
[.60;1.0]
.575
[.43;.74]
.636
[.48;.94]
.690
[.50;.84]
499
[.35;.66]
.675
[.52;.82]
612
[.45;.77]
.617
[.46;.77]
717
[.58;.86]
.656
[.51;.81]
.627
[.45;.82]
.703
[.55;.86]

0S
234
[.11;37]
127
[.06;.24]
261
[.14;41]
298
[.17:47]
215
[.10;.44]
300
[.15;52]
338
[.18;.50]
156
[.07:32]
268
[.14;.44]
342
[.19;.48]
160
[.08;.28]
285
[.15;.44]

TCon
766
[.63;.89]
.873
[.76;.94]
739
[.59;.86]
702
[.53;.84]
.785
[.56;.90]
.700
[.48;.85]
.662
[.50;.82]
.844
[.68;.93]
732
[.55;.86]
.658
[.52;.81]
.840
[,73;.92]
715
[.56;.85]

Pred
.766
[.63;.89]
.873
[.76;.94]
.739
[.59;.86]
.693
[.30;.83]
778
[.35;.90]
.691
[.21;.84]
.652
[.20;.81]
.839
[.44;93]
724
[.21;.86]
.647
[.20;.80]
.835
[.50;.92]
.706
[.17:.85]

Unpred

.009
[.00;.26]
.007
[.00;.24]
.009
[.00;.31]
.011
[.00;.39]
.005
[.00;.27]
.008
[.00;.39]
011
[.00;.45]
.005
[.00;.29]
.009
[.00;.48]

7(Si1, Sit)

775
[.64;.88]
853
[.72;.92]
763
[.64;.85]
715
[.54;.84]
860
[.72;.93]
739
[.57:.85]
705
[.51;.82]
854
[.71;.92]
723
[.49;.84]

Note. a;j: intercept; Rel: reliability coefficient; OS: occasion specificity coefficient; TCon: time

consistency coefficient; Pred: predictability by traiti coefficient; Unpred: unpredictability by trait:
coefficient; r(S;, S;): measurement error-free correlation between this measurement occasion and the first

measurement occasion.

Y;; with i: indicator (1: acceptance; 2: dependability; 3: closeness); I: measurement occasion; the

bootstrapped 95%-confidence intervals in parenthesis.
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Appendix D:

The Choice of the Participating Parent and the Effect on Attachment Ratings.

Each target had to choose one parent in this study. Each target described their attachment to
this parent. This parent was invited to the study to describe their attachment to their child (i.e.,
the target). This parent also provided parental ratings on the target’s attachment, well-being,
personality, and loneliness. This selection may have had an impact on the results on parent
differences, as the two parents were not randomly selected. In the Bohn et al. (2020; as Study 1
also a part of this dissertation) study, there were differences between parents that remained
unclear in the article as to whether they were due to differential selection effects. To further
investigate the reasons for the selection of the parent, a further analysis was conducted.

If mothers and fathers were invited into the study by the targets for different reasons, this may
have caused differences between attachments to mothers and fathers. If the reasons are known, it
can be investigated whether the differences also exist between mothers and fathers who were
included in the study for the same reasons.

The purpose of this excursus is to examine the reasons that targets gave for choosing a parent.
Furthermore, it will be examined in which way the possible different reasons for the choice of
mothers and fathers might have affected differences in attachment ratings. Specifically, the
question is whether the differences in communication with mothers and fathers that became
apparent in Study 1 are also apparent when looking only at parents who were selected because of

particularly good attachment.
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Method

At the fourth and final measurement point, targets were asked to describe in a free-text
comment why they had invited that parent into the study. A total of 432 targets indicated why
they had invited the parent in question. Of these, 342 targets had previously involved their mother
and 90 targets had previously involved their father in the study. Those targets who invited their
mothers to the study and who described their attachment to their mother form the mother group.
Those targets who invited their fathers form the father group. The total group of targets consisted
of 301 daughters and 131 sons.

To answer the research question of this excursus, a mixed methods approach was chosen.
Qualitative analysis was used to examine the reasons targets gave for this selection'. Inductive
category formation according to Mayring (2010) was used. The analyses were performed by two
raters. In this process, targets' comments regarding the reasons given were grouped into
categories. The categories were created based on a random sample of 80 free-text comments. After
these categories were created, all free-text comments were sorted into the categories. In some
cases, multiple reasons were given, allowing free-text comments to be assigned to two categories.
To check for interrater reliability, 100 of the free-text comments were categorized by both raters

and Cohens k was calculated. The other free-text comments were each categorized by one rater.

! Important parts of this analysis were conducted as part of a research workshop under my supervision. These
analyses themselves were carried out by Dilara Kurt and Lara-Annabel Weill, who did an outstandingly good job. As
part of the research workshop, the two conducted the qualitative analyses and some of the quantitative analyses

presented here. They were not involved in the creation of this excursus.
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Based on the categories of the qualitative analysis, quantitative analyses were conducted.
Here, x*tests were used to examine whether the categories were mentioned with different

frequency in the mother and father groups.

Qualitative Analyses
The Categories Found

The qualitative analyses reveled seven categories of reasons to choose a parent. The different
categories are displayed in Table D1. Since the free text comments were written in German, the

table also includes the original German formulations.
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Table D1

APPENDICES

The Categories of Reasons to Choose a Parent

Category Description Sample comments
(Kategorie) (Beschreibung) (Beispielkommentare)
Attachment Describes the selection of the chosen parent based “I have chosen my mother because
(Bindung) on a better or closer attachment with that parent. Or I think that I have a closer
also describes why a parent is liked better and that attachment with her and she knows
parent knows one better. me better than my father.”
Also describes the selection of the chosen parent (Ich habe mich fiir meine Mutter
based on commonalities, emotional closeness, entschieden weil ich denke, dass ich
similarities. eine engere Bindung zu ihr habe und
(Beschreibt die Auswahl des gewdhlten Elternteils auf sie mich besser kennt als mein Vater)
Basis einer besseren bzw. engeren Bindung zu diesem
Elternteil. Bzw. auch Beschreibungen, warum ein
Elternteil lieber gemocht wird und dieser einen besser
kennt.
Beschreibt auch die Auswahl des gewihlten Elternteils
aufgrund von Gemeinsamkeiten, emotionaler Nihe,
Ahnlichkeiten)
Avaﬂabﬂjty Describes the selection of the particular parent “My other parent is deceased.”
(Verfiigharkeit) based on the lack of availability of the other parent  (Mein  anderes  Elternteil  ist

or the sufficient availability of the selected parent:
Parent is deceased, there is little or no contact with
the parent, parent is separated/divorced, was local
at the time, or generally has more time.

(Beschreibt die Auswahl des jeweiligen Elternteils auf
Basis der mangelnden Verfiigbarkeit des anderen
Elternteils bzw. der ausreichenden Verfiigbarkeit des
gewdhlten Elternteils: Elternteil ist verstorben, es
besteht kaum oder kein Kontakt zum Elternteil, Eltern
sind getrennt/geschieden, waren zum Zeitpunkt vor

Ort oder haben generell mehr Zeit)

verstorben)

“Because I know that he has time to
fill out the questionnaires.”
(Weil ich bei diesem weifs, dass er Zeit

hat die Fragebogen auszufiillen)
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Table D1 (continued)

Category Description Sample comments
(Kategorie) (Beschreibung) (Beispielkommentare)

Barriers Describes the selection of the respective parent on “My mother reads her emails more
(Barrieren) the basis of the parent's technical access or technical ~ often.”

knowledge (e.g.: e-mail) or on the basis of one
parent's (low, lack of) knowledge of German.

Also: extent of use of technology/Internet
(Beschreibt die Auswahl des jeweiligen Elternteils auf
Basis vom technischen Zugang bzw. technischen
Kenntnissen der Elternteile (z.B.: E-Mail) oder auf

Basis von (geringen, fehlenden) Deutschkenntnissen

(Meine Mutter liest dfter ihre E-Mails)

“lI chose my father because his
German is Dbetter than my
mother's.”

(Ich habe meinen Vater gewihlt weil

sein Deutsch besser ist als das meiner

eines Elternteils. Auch: Ausmaf§ der Nutzung von Mutter)
Technik/Internet)
Motivation Describes the selection of the chosen parent based “My mother has directly agreed to

on willingness, (enjoyment of) support, desire to
participate, decision of the parent(s).

(Beschreibt die Auswahl des gewihlten Elternteils
aufgrund von Bereitschaft, (Freude an) Unterstiitzung,
Lust an Teilnahme, Entscheidung der Eltern/des

Elternteils)

participate in the survey.”
(Meine Mutter hat sich direkt dazu
bereit erklirt bei der Umfrage mit zu

machen)

Re]iabﬂity Describes the selection of the chosen parent both in

(Zuverlissigkeit) terms of reliability in filling out the questionnaire or
to participate and in terms of reliability as a trait.
(Beschreibt die Auswahl des gewihlten Elternteils
sowohl in Hinblick auf die Zuverlissigkeit beim

Ausfiillen des Fragebogens bzw. zur Teilnahme als auch

in Hinblick auf Zuverlissigkeit als Eigenschaft)

“My mother fills out questionnaires
reliably while my father would
have probably a) forgotten and b)
done so rather unreliably.”

(Meine Mutter fiillt  Fragebogen
zuverlissig aus wihrend mein Vater
dies wohl a) vergessen und b) eher

unzuverlissig getan hiitte)
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Table D1 (continued)

Category Description Sample comments

(Kategorie) (Beschreibung) (Beispielkommentare)

No DPreference No specific reason is given, selection is “It has no particular reason I could have

(Keine Prifferenz) random, was a spontaneous decision. also given my mother.”
(Es wird kein bestimmter Grund angegeben, (Es hat keinen bestimmten Grund ich hitte
Auswahl ist zufillig erfolgt, war eine spontane auch meine Mutter angeben kinnen)
Entscheidung)

Other Meaning of answer unclear, ambiguous answer;  “Because she is my mother.”

Also: statements that do not fit into any other
(Sonstige) category. (Weil sie meine Mutter ist)

(Bedeutung der Amtwort unklar, uneindeutige
Antwort; Auch: Aussagen, die in keine andere
Kategorie passen)

Note. The original German wording is shown in brackets and italics. To support the translation,

the website www.deepl.com was used.

Interpretation of the categories

Only the category Attachment is a clear self-revelation of the target. When attachment is given
as a reason, the targets made a conscious decision based on their attachment to their parent. The
category Availability can be purely pragmatic, for example if only one parent is still alive.
However, it is also possible that it conceals an attachment-related motive, for example, if the other
parent was unavailable due to alienation. The belief that a parent is available in times of need is
part of a secure attachment. Participation in a study is not, of course, a time of need, but a

fundamental availability of the parent may also be expressed in this category. However, unlike
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the category Attachment, the category Availability cannot be used to safely infer an attachment
motive.

The category Motivation can also conceal a willingness on the part of the parent to do
something for his or her own child that is relevant for attachment. But it can also be that the
motivation arises from other characteristics of the parent, such as a greater interest in science or a
greater conscientiousness. The category Reliability describes a character trait of the parent that may
be related to the parent's parenting skills. The supportiveness of an attachment figure supports
the emergence of a secure attachment (Mikulincer & Shaver, 2016). The concepts of reliability and
supportiveness have similarities. However, this is only indirectly related to the target's
attachment, so attachment cannot be directly inferred from this category either.

The category Barriers refers to the technical or linguistic abilities of the chosen or non-chosen
parent. These skills are not related to attachment. The category No preference is not related to
attachment, but should represent a random choice of the parent, according to the targets. The
category Other eludes deeper analysis because the free-text comments in these cases were not

interpretable.

Quantitative Analyses
Distribution of Categories

The two raters assigned the categories very similarly. The interrater reliability was at a high
level with x = .88. The number of free-text comments that were assigned to the corresponding
categories are shown in Figure D1. Availability and attachment were named most frequently as
reasons. Motivation and barriers formed a middle group in naming. The categories reliability, no

preference and other were given least frequently. In several cases, free-text comments were assigned
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to two categories. In 32 cases, this was the combination of availability and attachment. In 12 cases it
was motivation and availability and in 11 cases motivation and attachment. Other combinations were

assigned less than 10 times each.

Figure D1

Number of Categorizations

180
160
140
120
100
80
60
40
| HE B B
’ No
Availability Attachment Motivation  Barriers Reliability preference Other
161 156 75 57 24 22 23

Note. The 432 free text comments could also be assigned to two categories if reasons from different categories

were mentioned.

The reasons to invite a mother to the study differed from the reasons to invite a father. Of the
female targets, 83% invited their mother to the study. Among the male targets, this proportion
was 71%. The difference between these two proportions in just not significant (x? = 3.81; p = .051).

This result differs from the first measurement point of the study, where the gender of the targets
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and the parents invited showed an association (see Bohn et al., 2020; also included as Study 1 in
this dissertation).

In the occupation of the categories, there were clear differences between the mother group and
the father group. Figure D2 shows the relative frequencies of the categories of reasons for mothers

and fathers separately.

Figure D2

Relative Frequencies of the Categories for Mothers and Fathers

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05 I

0 iz nfl =
Availability Attachment Motivation  Barriers Reliability No Other

preference

B mothers fathers

Note. Relative frequencies of categorizations separately for invited 342 mothers and 90 fathers.

Within each category, a four-field y2-test was used to examine whether the relative frequencies
differed between the mother and the father group. The categories Availability (x?=22.93; p <.001)

and Attachment (x? = 4.48; p = .034) were chosen more often in the mother group. The categories
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Barriers (x?=21.11; p <.001), No preference (x> =22.93; p =.004), and Other (x?=22.93; p=.001) were
more prevalent in the father group. There were no differences between the mother and father

group regarding the categories Motivation (x? = 0.26; p = .610) or Reliability (x*>=0.27; p = .603).

Investigating the Influence on Attachment Ratings

To examine whether differences were evident between mothers and fathers who were both
selected for having particularly good attachment, the mean scores of attachment security and the
three facets from the Inventory of Parent and Peer Attachment (trust, communication, and
relatedness; Armsden & Greenberg, 1987; for the short version see Bohn et al., 2020) were
compared. All values refer to response scales from 1 to 5. The items of the corresponding scale
were averaged for each person.

Independent t-tests were performed to answer the research question. The results of the

difference between those parents selected on the basis of better attachment are shown in Table D2.
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Table D2
Differences Between Attachments to Mothers and Fathers Selected Based on Attachment
Attachment mean mother mean father t (df) p difference
Scale group (SD) group (SD) [95%-C.1.]
Security 4.36 4.25 0.721 472 0.10
(0.67) (0.47) (154) [-0.18; 0.39]
Trust 4.25 438 -0.785 433 -0.13
(0.76) (0.57) (154) [-0.46; 0.20]
Communication 3.88 3.43 2.28 024 0.44
(0.87) (0.81) (154) [0.06; 0.83]
Relatedness 4.21 4.28 -0.43 .670 -0.07
(0.74) (0.65) (154) [-0.39; 0.25]

Note. Results of independent t-tests. difference = mean difference; 95%-C.I. = 95% confidence

interval of the mean difference.

The results in Table 2 show that only in the case of communication does a significant difference
exist between attachment to mothers and attachment to fathers. Those targets who invited their
mother to the study because of attachment reported better communication with the parent than
those targets who invited their father for the study because of attachment. No significant
difference was found for security, trust, and relatedness.

A post hoc analysis also examined whether there were other differences between the mother
group and the father group when parents were invited to the study for other reasons. The results

are shown in Table D3.
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Table D3

Differences between Attachments to Mothers and Fathers Selected Based on Other Reasons

Attachment Scale mean mother  mean father t (df) p difference

group (SD) group (SD) [95%-C.1.]
Availability

Security 4.27 4.05 1.078 283 0.22
(0.73) (0.82) (159) [-0.19; 0.62]

Trust 422 4.14 0.332 741 0.08
(0.87) (0.95) (159) [-0.40; 0.57]

Communication 3.79 3.74 0.204 .839 0.05
(0.89) (0.93) (159) [-0.44; 0.54]

Relatedness 4.17 3.74 1.906 058 0.43
(0.79) (1.02) (159) [-0.02; 0.88]

Motivation

Security 4.33 4.36 -0.128 .898 -0.02
(0.63) (0.62) (73) [-0.39; 0.35]

Trust 4.42 4.48 -0.293 770 -0.05
(0.62) (0.64) (73) [-0.43; 0.31]

Communication 3.77 4.02 -1.19 238 -0.26
(0.77) (0.55) (73) [-0.69; 0.17]

Relatedness 4.24 4.14 0.459 .647 0.10
(0.72) (0.70) (73) [-0.33; 0.52]

Barriers

Security 4.39 4.15 1.426 .160 0.24
(0.66) (0.58) (55) [-0.10; 0.57]

Trust 4.05 413 -0.345 731 -0.08
(0.91) (0.84) (55) [-0.55; 0.39]

Communication 3.65 3.23 1.667 101 0.42
(1.00) (0.86) (55) [-0.08; 0.92]

Relatedness 4.10 411 -0.011 991 0.00
(0.86) (0.79) (55) [-0.45; 0.44]
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Attachment Attachment  Attachment  Attachment  Attachment  Attachment
Scale Scale Scale Scale Scale Scale
Reliability
Security 441 4.21 0.606 551 .20
(0.59) (0.70) (22) [-0.48; 0.88]
Trust 4.27 3.75 1.503 147 52
(0.66) (0.32) (22) [-0.20; 1.23]
Communication 4.05 2.83 2.859 .009 1.22
(0.79) (0.69) (22) [0.33; 2.10]
Relatedness 4.17 4.00 0.410 .686 0.17
(0.78) (0.47) (22) [-0.68; 1.01]
No preference
Security 412 4.35 -0.717 482 -0.23
(0.86) (0.55) (19) [-0.90; 0.44]
Trust 4.25 4.37 -0.475 .640 -0.12
(0.62) (0.51) (20) [-0.63; 0.40]
Communication 3.33 3.33 0.000 1.00 0.00
(1.07) (0.79) (19) [-0.87; 0.87]
Relatedness 4.06 4.33 -1.03 316 -0.28
(0.69) (0.54) (20) [-0.84; 0.29]
Other
Security 4.28 4.20 0.241 812 .08
(0.85) (0.75) (21) [-0.62; 0.78]
Trust 4.22 4.39 -0.499 .623 -0.17
(0.84) (0.80) (21) [-0.89; 0.54]
Communication 3.89 3.91 -0.052 .959 -0.02
(0.91) (0.97) (21) [0.84; 0.80]
Relatedness 4.03 4.39 -1.02 321 -0.37
(0.95) (0.76) (21) [-1.11; 0.38]

Note. Results of independent t-Tests. difference = mean difference; 95%-C.1. = 95% confidence interval of

the mean difference. Due to a Bonferroni correction, only p-values smaller than .002 can be considered

significant.
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Because of the large number of tests and the exploratory nature of the post-hoc analyses, a
Bonferroni correction was applied. No significant differences were found between the mother and

father groups.

Discussion

The analyses of the digression clearly show that, on average, the mothers and fathers were
selected for the study for other reasons. For the mothers, more attachment-related reasons are
given, while the fathers were selected more for pragmatic reasons. The most common category
for fathers is barriers, which mainly involve Internet access or language problems of the other
parent. These results, in addition to the sheer numbers, could be an indication that the
relationships to mothers are closer on average, as various other studies (e.g. Margolese,
Markiewicz, & Doyle, 2005) have already shown.

The groups of mothers and fathers selected based on attachment are two groups that targets
can be assumed to have more secure attachments with than with other parents. In terms of fathers,
here we have a group that targets particularly value because of attachment and were not invited
to the study simply out of pragmatism. Interestingly, those targets with such fathers nevertheless
report poorer communication with them than those targets who chose their mothers because of
closer ties.

In the post-hoc analyses, there are no comparable differences between the mother and father
groups. Only for the individuals who chose the parent because of reliability (a very close
attachment reason) the difference in communication might be replicated. Overall, it appears that
contrary to expectations, the poorer communication with fathers cannot be explained by the fact

that fathers participated in the study more often because of nonattachment-related reasons. While
283



APPENDICES

communication with fathers appears to be more difficult than with mothers, there is no evidence

for differences in other facets of attachment security.
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