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Abstract

This chapter examines the conceptual and empirical contributions of attachment
theory to the field of developmental psychopathology. It reviews the major elements
and methods of attachment theory and research, and considers current evidence
regarding a) the environmental and genetic determinants of attachment, b) short-and
long-term continuity in attachment processes, c) the association between attachment
and emerging psychopathology, d) candidate mediating mechanisms conveying risk,
and d) the efficacy of attachment-focused interventions. We end with a consideration
of the broader relevance of attachment theory for understanding the process and
mechanisms of change in psychological therapies. We conclude that attachment
represents a coherent and generally well-supported developmental construct, which is
of great potential value as a framework for prevention and intervention. We also
highlight several key outstanding issues and qualifications regarding the measurement
of attachment, the scope and limits of its effects on children’s outcomes, and

unresolved scientific issues regarding causal mechanisms.
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Overview

Attachment theory is arguably one of the most important theoretical
frameworks for understanding normal and abnormal development to have emerged in
the field developmental psychology in the last 60 years. By characterizing the
interconnections and mechanisms that mediate between early experiences in primary
attachment relationships and long-term emotional adjustment across the lifespan,
attachment theory typifies, and indeed has made major contributions to, the
developmental psychopathology approach (Cicchetti & Cohen, 1995; Rutter &
Sroufe, 2000). The field of attachment, although not without a host of outstanding
questions, conundrums and fruitful seams of new research, could reasonably be
described as a mature discipline, having tested, confirmed or clarified many of its
major theoretical assertions. The theory remains a highly influential and important
way of understanding the nature of a child’s tie to primary caregivers, which
coherently integrates data and theory from social-developmental psychology,
cognitive psychology, lifespan developmental psychology, evolutionary psychology
and ethology. Its relevance for understanding emotional and behavioral
maladjustment, and its value as a framework for intervention and prevention, seems

undeniable.

In this chapter, our goal is to provide a comprehensive overview of attachment
theory and research from its earliest origins to the very latest research findings,
focusing on topics of most direct relevance for understanding the development of
psychopathology. We begin with an overview of the historical beginnings of

attachment theory and then outline the fundamental tenets of the theory. Next, we



review the empirical literature on the developmental antecedents and consequences of
attachment security and insecurity, exploring what is known about mediating
mechanisms in the evolution of maladjustment. Next, we turn to work on adolescent
and adult attachment. We conclude the chapter with a review of the current state of
the art regarding attachment-based interventions and discuss directions for future

research.

Historical Overview of Attachment Theory

With its primary focus on the nature of the child’s tie to caregivers and the
significance of these relationships for developmental adaptation across the life course,
attachment theory builds on a long intellectual tradition. Indeed, questions concerning
the legacy of early interpersonal experiences with primary caregivers predate the
origins of formal developmental science and have their roots in the work of Sigmund
Freud. Nevertheless, it is widely acknowledged that when John Bowlby began his
thinking on the subject of attachment he was beginning a process, involving an
intellectually rich and eclectic group of scientists and clinicians, that would lead to the
development of a more or less revolutionary theory, radically different to those of the
past. Fundamental to this sea-change in thinking was his use of evolutionary theory
as the basis for his theoretical approach, which was greatly inspired by Harlow’s work
on the Nature of Love, separating attachment from food and sex (see van der Horst &
van der Veer, 2010).

Bowlby was particularly influenced by his experiences as a teacher caring for
young children before World War I1, which were to have a profound impact on him
and his thinking (Bretherton, 1992; van Dijken, 1998). He was to work with children

whose remote, or anxious and dependent personalities Bowlby viewed as having been



caused by highly disturbed early primary relationships (Bretherton, 1992). He
followed-up this line of thinking in detailed case studies of 44 delinquent boys, of
whom more than half had experienced significant periods of maternal separation
during the first five years of life (Bowlby, 1944). After the war, at a time when
displacement, loss and separation were major preoccupations for all concerned with
the welfare of children, Bowlby established a research unit dedicated to understanding
the effects of separation on children’s development. During this period, James
Robertson, a psychiatric social worker, had joined Bowlby’s team, bringing with him
a keen interest in naturalistic observation—a method that, as a consequence
particularly of Mary Ainsworth’s later work, was to become fundamental to
contemporary attachment research. Through extensive observational work, Bowlby
and Robertson began to document children’s profound response to separation from
the mother, which began with protest, followed by despair, and then finally
detachment (Bowlby, Robertson, & Rosenbluth, 1952). Such clinical observations
raised important questions concerning why children respond so dramatically and
predictably to separation from their mothers and what accounted for the intense
affective tie between the child and mother. In addressing such questions, Bowlby
viewed as inadequate Freud’s (e.g., Freud, 1938) drive reduction account of the
parent-child relationship in which it was argued that the infant’s affective tie to the
mother is the secondary result of the mother satisfying the infant’s more primary drive
for nourishment.

To a significant extent a consequence of this work, in 1949 Bowlby was
commissioned by the World Health Organization (WHO) to write a report on the
mental health of homeless children. In the course of his research for this report, he

immersed himself in what was then known, scientifically and clinically, about



separation, foster care, and child psychiatry more broadly, and consulted widely with
colleagues in Europe and the United States. He found striking parallels between his
own research and observations and those of others in Europe, notably that of his
Dutch colleagues Tibout and De Leeuw (see van Dijken, 1998). Regarding the

findings of their work, he stated:

“frequent changes in foster home almost always had very adverse effects,
leading the child to become withdrawn and apathetic. This was sometimes accompanied
by a superficial sociability and, later, promiscuity. Some young children managed to
weather a single change, but others could not stand even this and developed symptoms
such as anxiety, depression, excessive clinging, and bedwetting.” (van Dijken, 1998).

The report, once completed, sold 400,000 copies and was translated into 16
different languages, and famously concluded that for optimal development “the infant
and young child should experience a warm, intimate, and continuous relationship with
his mother figure (or permanent mother substitute) in which both find satisfaction and
enjoyment” (Bowlby, 1951, p.13). In his writing around this time, the first clear
evidence also appears that Bowlby had begun to consider the evolutionary origins of
attachment very seriously. He was strongly influenced by the earlier work of Konrad
Lorenz on imprinting in birds, and by Harry Harlow’s work on rearing in rhesus
monkeys (Harlow & Zimmermann, 1959). These experiments appeared to demonstrate
convincingly that evolutionary forces had favoured the evolution of a parental bond in
order to promote survival of young animals, and that the child’s tendency to cling to a
parental figure is a primary instinct, and not secondary to some other form of

reinforcement such as nutrition.



Thus, drawing on evidence from his own research, and that of others, as well
as insights from ethology, cognitive psychology, evolution, and biological systems
theory, Bowlby (Bowlby, 1969, 1973, 1980) proposed an alternative account to
explain the nature of the child’s tie to the mother. According to Bowlby, human
infants develop attachments to caregivers because it would have been evolutionarily
adaptive to have done so. The infant’s intense affective tie to caregivers is not the
byproduct of a more fundamental drive or motivation. Instead, according to Bowlby,
attachment represents a primary, biologically-based motivational system, selected
through evolution to promote survival and inclusiveness fitness through maintenance
of proximity to a primary caregiver(s) (the neo-Darwinian term inclusive fitness was
incorporated into later editions of Bowlby’s Attachment and Loss trilogy (See Fraley,
Brumbaugh, & Marks, 2005; Simpson & Belsky, 2008).

Drawing on systems theory, Bowlby claimed that attachment behaviors are
organized into an attachment behavioral system, in which the specific attachment
behaviors are less important than the internal organization of such behaviors towards
the goal of proximity. Bowlby adopted a control systems approach in which the
attachment behavioral system becomes activated by both internal and external cues
that signal potential threat. Once activated, the attachment system recruits a flexible
set of behaviors (e.g., crying) organized around the goal of establishing contact with
an attachment figure. Once the child’s desired proximity to the caregiver is achieved,
and a reduction in the perceived degree of threat occurs, there is a decrease in the
activation of the attachment system, resulting in the termination of attachment
behaviors. Bowlby theorized that the child’s desired degree of proximity to the

caregiver might depend on a number of factors, including (a) child conditions (e.g.,



child health), (b) mother conditions (e.g., quality of caregiving), and (c)
environmental conditions (e.g., familiarity with the environment).

Bowlby (1969) also provided an account of the normative development of the
parent-child attachment relationship, which highlights a hallmark of Bowlby’s
attachment theory—universality. According to attachment theory, essentially all
infants are born with the building blocks that develop into the attachment behavioral
system. All that is necessary for the infant to develop an attachment to a caregiver is
that the caregiver has been interactively present over an extended period of time.

As described by Bowlby (Bowlby, 1969), the normative developmental course
of this relationship is believed to unfold through the series of four phases (see Marvin
& Britner, 2008). Although Bowlby characterized attachment during these periods as
undergoing distinctive shifts, he emphasized that the boundary between one phase and
the next is blurred. The first phase, orientation and signals with limited discrimination
of figure (birth to 2-3 months), is characterized by the infant being responsive to all
social stimuli. According to Bowlby, infants respond to social stimuli in ways that
promote continued social interaction, and attachment behaviors, in particular, are
crucial in eliciting caregiving behavior from adults. During this phase, infants’ signals
are not directed toward any particular person, a feature Bowlby viewed as adaptive, as
it would have promoted infant survival, even if the infants’ biological caregiver were
not available (e.g., if mother died after giving birth). During the second phase,
orientation and signals directed towards a discriminated figure (2-3 months — 7
months), the infant begins to discriminate specific caregivers from strangers,
attachment behaviors are activated and terminated by these specific caregivers, and
preference for a particular caregiver begins to develop. The third phase, maintenance

of proximity to a discriminated figure (7 months — 3 years), is characterized by the
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emergence of active attachment behaviors that the infant is able to more flexibly alter
to achieve the goal of proximity. Goal-corrected behavior begins to be evident, as the
infant begins to use the caregiver as a secure base from which to explore the
environment and as a safe haven to retreat to in times of threat or challenge. It is early
in this phase that the infant is said to become attached to the caregiver in a clear-cut,
qualitative sense (and when stranger anxiety emerges). Finally, the fourth phase in the
development of the attachment relationship is the formation of a goal-corrected
partnership (beginning at around 3 years) between the child and caregiver. With the
development of language and other cognitive skills, the child becomes able to
consider the mother’s perspective and consider her wishes in guiding the child’s
behavior. Thus, the relationship becomes more like a partnership, whereby the child
weighs both the parent’s and his or her own goals in planning behavior, and
attachment needs can increasingly be negotiated collaboratively between parent and
child.

Inherent in this view of development is the idea that personality becomes
increasingly complex at every stage of development and that, with development, the
child becomes a stronger force in determining developmental pathways (Bowlby,
1969). Thus, Bowlby believed that early social experiences have important
implications for subsequent development, with initial adaptations within relationships
with primary caregivers serving to lay the foundations for subsequent development. In
addition, Bowlby proposed that early experiences color encounters with later
experiences through the action of working models, or cognitively embedded
abstractions of direct experiences with caregivers. As described in more detail below,
such working models are carried with individuals into novel situations, informing

expectations and behavior in novel interpersonal contexts.
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Thus, it is fair to say that in its initial formulations, Bowby’s attachment
theory was primarily concerned with the fundamental nature of attachment, its
evolutionary and biological dimensions, its development, and the impact on
personality development of major disruptions to the integrity of the attachment bond,
such as permanent or lengthy separation, or bereavement. It was through his
collaboration with Mary Ainsworth that the theory broadened to incorporate
variations in the quality, or security, of attachment in circumstances where no major
disruptions to the integrity of the bond had occurred. This represents a critical turning
point for attachment research in two fundamental respects. First, with this new
perspective and the now-famous tools that Ainsworth and others developed for
rigorously assessing individual differences in the organization or quality of
attachment there opened up a highly tractable set of scientific possibilities that were to
generate a vast wealth of important findings that has given the field much of its
momentum ever since. Second, it represented a shift of focus to a different set of
populations—initially children experiencing major separation or privation of
attachment experiences, then subsequently to children having experienced a
continuous and unbroken bond with their stable caregiver (in most cases their
biological parent), but who vary in how their attachment relationship and their own
attachment behaviour is organised. Crucially, this shift moved the field to focus on
fundamentally different aspects of attachment. Bowlby’s early thinking was focused
on the mechanisms by which a bond is established and what effects occur when it is
disrupted. The later work on attachment tended not to address this, and instead
examined how attachment behaviour towards a consistent caregiver is shaped by that

caregiver’s behaviour, particularly sensitivity.
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We can think of these two different lines of inquiry as being fundamentally
concerned with attachment formation on the one hand, and attachment organization
on the other. Although research on attachment organization has blossomed, much less
is known about the processes that shape attachment formation. Nevertheless, this
latter topic is of great significance for attachment researchers and developmental
psychopathologists, and has seen a relatively recent resurgence, as scientists have
begun to rigorously study the impact of institutional rearing on children’s growth and
development and interest in the so-called attachment disorders has grown
dramatically (e.g., see van IJzendoorn et al., 2011). It is also interesting to note that
much, though not all, animal research on attachment has continued in the early
tradition — examining the biobehavioral effects of separation and the role of critical
periods in early development (Hofer, 1994). Bringing together our understanding of
these different aspects of attachment and integrating the methods, findings and
insights arising from the study of them is an important long-term goal for the field and
a key priority if we are to advance attachment theory’s capacity to inform
understanding and treatment of psychological disorders. A proper treatment of the
impact of institutional rearing, of severe privation more generally, and of the so-called
reactive attachment disorders is beyond the scope of this chapter. However, the
interested reader is encouraged to study the monographs of Kumsta et al. (Kumsta et
al., 2010) and McCall, van 1Jzendoorn, Juffer, Groark, and Groza (2012), as well as

the review paper by Rutter, Kreppner, and Sonuga-Barke (2009).

Individual Differences in Attachment

As emphasized in the preceding section, Bowlby’s major contribution to

attachment theory was in the formulation of the basic tenets of the theory.
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Notwithstanding her important role in refining and elaborating that theory,
Ainsworth’s key contribution was the development of the methodology for testing it.
Her seminal theorizing and ground-breaking research was vital for the field, by
making possible the systematic assessment of individual differences in the quality of
parent-child attachment relationships (Ainsworth, Blehar, Waters, & Wall, 1978a),
and by richly documenting the interactive processes taking place between parent and
child that offered a plausible account of the origins of such individual differences
(Ainsworth, 1967; Ainsworth, et al., 1978a).

Ainsworth’s key work, which built upon her earlier observational research in
Uganda, and drew inspiration from her collaboration with Bowlby and her training in
‘security theory’ (Blatz, 1966), was to become a template for how to study the
development of parent-infant relationships in naturalistic settings. Critically, it led to
the development of what has now become the most widely used procedure for
assessing individual differences in the infant-caregiver attachment relationship, the
Strange Situation Procedure (Ainsworth, et al., 1978a; Ainsworth & Wittig, 1969).
This 20-min procedure originally developed for 12- to 18-month-olds was designed to
examine the balance between the infant’s attachment and exploratory behavioral
systems. Importantly, it capitalizes on several key anxieties that peak in infants at this
age, including stranger anxiety and separation anxiety, to observe the infant’s use of
the caregiver as a secure base and safe haven. Over the course of the Strange
Situation, the infant goes through a series of mildly stressful experiences designed to
activate the attachment bio-behavioral system. The Strange Situation begins with the
infant and caregiver being introduced to a novel laboratory setting, with toys for the
infant placed in the center of the room and seating for the mother on the perimeter.

After three minutes, in which the infant is encouraged to play with the toys while the
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mother is seated at a distance, a stranger enters the room. While the stranger interacts
with the infant, the mother departs from the room, leaving the infant in the room with
the stranger. After three minutes (or less if the infant becomes distressed), the mother
returns and the stranger leaves. Shortly thereafter, a second, more stressful separation
occurs when the mother leaves the infant alone in the room. After a maximum of
three minutes alone, the stranger returns, followed thereafter by the mother.

Individual differences in infant attachment in this procedure are revealed in
the infants’ flexible transition between using the caregiver as a secure base to explore
the environment and as a safe haven in times of uncertainty. Based on the patterning
of infants’ secure base and safe haven behavior—particularly during the two reunion
episodes—Ainsworth and her colleagues (1969; 1978a) established that the majority
of infants demonstrated what became referred to as a secure attachment pattern. Such
infants are able to use their caregiver as a secure base of exploration, evidenced in
their exploration of toys at a distance from the caregiver in the novel laboratory
environment. Although they may check back with caregivers, especially when the
stranger enters, they appear confident to explore the environment. When separated
from caregivers, infants classified as secure may become distressed, and, if they do,
they use the caregiver as a source of effective comfort. Prototypically, the distressed
secure infant seeks the caregiver upon reunion, is comforted by his/her presence, and
eventually returns to exploration. Even if not overtly distressed by the separation,
infants classified as secure tend acknowledge the return of the caregiver, greeting the
caregiver and initiating interaction.

In contrast to secure infants, insecure infants appear unable (or less able) to
effectively use the caregiver as a secure base and/or safe haven. Based on variations

in these behavioral themes, Ainsworth and her colleagues identified two types of
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attachment insecurity—avoidance and resistance. A large minority of insecure infants
are classified as avoidant. Avoidant infants may explore the environment by engaging
the toys before the separation. However, upon reunion, instead of acknowledging the
caregiver’s return, avoidant infants ignore or actively avoid their caregiver. A small
minority of insecure infants are classified as resistant. Resistant infants tend to stay
close to the caregiver and typically do not engage in play even prior to the first
separation episode. When separated from the caregiver, resistant infants often become
quite distressed, yet seem unable to use their caregiver effectively as a way of gaining
comfort from distress upon reunion. Such infants exhibit a kind of behavioral
ambivalence, simultaneously signaling their desire for proximity, yet appear angry
and resist contact when it is achieved.

Even though Ainsworth’s pioneering study only comprised a small cohort of
children, in many respects, this early work—and subsequent research conducted with
Everett Waters’ Attachment Q-Set (AQS, Waters & Deane, 1985) for characterizing
children’s secure base behavior in naturalistic settings—has scaled up quite well.
Remarkably consistent evidence across all cultures in which individual differences in
security have been examined provide evidence that the majority of infants
demonstrate secure attachment patterns. In addition, such work has provided evidence
that avoidant and resistant patterns of attachment behavior can be reliably identified
in a minority of infants across cultures (although the distribution of these
classifications has been found to vary both within and between cultures; van
IJzendoorn & Sagi, 1999).

Another key contribution of this work is that Ainsworth demonstrated via
extensive home observations that the individual differences observed in the laboratory

Strange Situation mapped onto individual differences in the parenting children
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experienced in more naturalistic environments (Ainsworth, et al., 1978a). Ainsworth
and her colleagues developed behavioral rating scales for systematically assessing the
quality of mother caregiving behavior, which were to become extremely important for
subsequent observational studies and for inspiring attachment-focused interventions.
Analyses linking such caregiving behavior to infant attachment revealed that mothers
who were more sensitive in their interactions with their infant, characterized by their
awareness of, and prompt responsiveness to, infant attachment signals, were more
likely to have a securely attached infant. Such evidence greatly contributed to
theorizing regarding the origins of infant attachment variation. Indeed, virtually all
hypotheses regarding the antecedents of individual differences in attachment, at least
within attachment scholarship, emphasize environmentally mediated, and in
particular, interpersonal processes that give rise to secure versus insecure attachment,
with the dominant theoretical account being that secure parent-child attachment
relationships largely result from sensitive exchanges between caregivers and children.
Regarding the origins of the specific patterns of insecurity, it has been argued further
that particular types of insensitive parenting give rise to avoidant versus resistant
attachment patterns. Specifically, rejecting caregiving is thought to lead to the
development of avoidant attachment, as a history of having attachment signals
rebuffed by caregivers might understandably lead infants to develop a strategy of
minimizing attachment behavior. On the other hand, inconsistently responsive
caregiving is thought to promote the development of resistant attachment because
such caregiving might lead the infant to develop a strategy of emphasizing or
heightening the expression o attachment behavior (see Belsky & Fearon, 2008).
Shortly after Ainsworth and her colleagues introduced the Strange Situation to

the field, evidence was presented that attachment behaviors were not highly inter-
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correlated, exhibited only weak stability over time, and varied across contexts (e.g.,
Coates, Anderson, & Hartup, 1972; Maccoby & Feldman, 1972), leading some to
question not only findings from Ainsworth’s work, but also the usefulness of the
construct of attachment itself (Cairns, 1972; Gewirtz, 1972a, 1972b; Masters &
Wellman, 1974; Rosenthal, 1973; Weinraub, Brooks, & Lewis, 1977). However, these
critiques focused on the wrong level of analysis of attachment, at least from the point
of view of attachment theorists (Sroufe & Waters, 1977).

The attachment bio-behavioral system, according to Bowlby, Ainsworth and
others, operates at the level of the goal-directed organization of attachment behavior
within the individual, and in a given context. The emphasis thus is not on specific
attachment behaviors, but on the patterning of such behaviors and what ends they are
organized to achieve. For example, under conditions of threat, the infant may try any
number of attachment behaviors (e.g., crying, crawling) to gain proximity to the
caregiver, depending in large part on the context and the child’s capabilities. Further,
the behaviors enlisted by the attachment system are expected to change over the
course of development, with, for example distance interaction (including through
language) becoming more significant in toddlerhood than in infancy (Ainsworth,
1972; Bowlby, 1969; Sroufe & Waters, 1977).

As best articulated by Sroufe and Waters (1977), this distinction between
attachment behaviors and the attachment behavioral system is fundamental to the
operationalization of individual differences in attachment security. When viewed as
an organizational construct, evidence of weak associations among specific attachment
behaviors and their weak stability over time and across contexts becomes largely
irrelevant to the theory. Instead, what matters is the organization of such behavior

around the caregiver within specific contexts (Ainsworth & Bell, 1974). The stability
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of patterns of attachment as measured at an organizational level is, however, a critical
question; one that we return to in a later section.

The standard conceptualization of individual differences in attachment as
originally formulated by Ainsworth and her colleagues has also been met with some
ultimately generative challenges over the years. As more researchers began to use the
Strange Situation, it became increasingly apparent that not all children could be
classified as either secure, avoidant, or resistant using the traditional classification
system. As first noted by Mary Main and her colleagues (Main & Hesse, 1990; Main
& Solomon, 1986, 1990), a subset of infants (especially those living under conditions
of high stress or abusive conditions), in addition to exhibiting these organized patterns
of attachment behavior in the Strange Situation, also displayed momentary, yet
striking, anomalous behaviors suggestive of a “breakdown” or disorganization of
their attachment-relevant strategy. For example, throughout the course of the Strange
Situation, such infants might exhibit stilling or freezing behaviors (i.e., frozen
postures believed to represent indication of an approach-avoidance conflict),
stereotypies or marked contradictory behavior (e.g., strong approach followed by
sudden avoidance). Or such infants may hit the parent in apparently positive mood or
exhibit direct fear of the parent without apparent reason at reunion. In short,
disorganization may manifest itself in a variety of ways, yet the common theme is that
such displays of conflicted, contradictory, or disoriented behaviors are indicative of a
profoundly disturbed relationship with the attachment figure and of being unable to
maintain an organized behavioral strategy when distressed.

Moreover, unlike the organized patterns of attachment (secure, avoidant,
resistant) that are thought to result from variation in the sensitivity of caregiving,

disorganized attachment is thought to result from frightening (e.g., abusive) or
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frightened (e.g., caregiver exhibits behavior indicative of apprehension of infant)
caregiving. Such caregiving is believed to present disorganized children with an
irresolvable dilemma in which the very individuals they are evolutionarily
predisposed to seek out under conditions of threat are, in fact, a source of fear for the
infant. According to the most influential model of disorganized attachment proposed
by Main and Hesse (1990), fear, with the parent as its source, creates for the child an
approach-avoidance conflict, in which the mutually opposing action tendencies of
proximity seeking and avoidance vie for control of behavior. These opposing
tendencies are believed to give rise to the oscillatory, fragmentary or contradictory
behaviors characteristic of disorganized attachment.

A second challenge to the validity of the standard view of individual
differences in infant attachment security has emerged as a result of more recent
taxometric and factor analytic work conducted by Chris Fraley and Susan Spieker
(2003) based on the NICHD Study of Early Child Care and Youth Development
(SECCYD), one of the largest studies of the Strange Situation conducted to date
(original N = 1,364). Fraley and Spieker’s (2003) study focused on the distributional
properties and latent structure of individual differences in infant attachment, and
findings from their taxometric analyses have provided some evidence that instead of
being categorically distributed, variation in attachment security may be compatible
with a model in which individual differences in attachment are continuously
distributed (see also Kroonenberg & van 1Jzendoorn, 1987; Richters, Waters, &
Vaughn, 1988).

Fraley and Spieker (2003) also presented results from exploratory factor
analyses demonstrating that attachment-related individual differences vary along two

weakly correlated axes—one of attachment-related avoidance and one of attachment-
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related resistance (the latter a combination of resistance and disorganization
indicators). Such findings challenge the current conceptualization of variation in
attachment, in which it is implied that avoidance and resistance are mutually
exclusive insecure organizations of attachment behavior. More specifically, such
evidence raises the possibility that resistance and disorganization may not be
empirically distinct and that an infant can be simultaneously high or low on avoidance
and resistance or high on one dimension and low on the other. As discussed further
below, combined with similar evidence that has emerged from taxometric and factor
analytic work (e.g., Fraley & Roisman, in press; Haltigan, Roisman, & Haydon, in
press; Roisman, Fraley, & Belsky, 2007) on the most widely used developmental
measure of adult attachment, the Adult Attachment Interview (AAI, Main, Kaplan, &
Cassidy, 1985), we caution that some of the conclusions of prior research might need
to be reevaluated in light of such emerging evidence that individual differences in
attachment might be best represented by two weakly correlated dimensions reflecting
attachment-related avoidance and anxiety. Indeed, one contributing factor to some of
the mixed evidence regarding the distinctive antecedents and consequences of
attachment variation might be the imperfect relationship between existing measures
and their underlying latent structure. This possibility requires further exploration.
One key limitation of existing taxometric studies is the reliance on rating scales
whose individual validity and sensitivity have received relatively little attention. One
particularly critical issue is whether the overlap currently observed in the dimensional
framework between resistance and disorganization should be taken as an indication of
their common underlying meaning, or a limitation in the way the two constructs are

measured. Further work directly contrasting these differing measurement approaches
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in terms of their distinct or common outcomes or antecedents is an important area for

future research.

Internal Working Models of Attachment

In contemporary attachment theory, and in keeping with Bowlby’s original
proposals, attachment behaviors in infancy are thought to be guided by underlying
cognitive structures. These internal working models are thought to consist of
representations of the parent, the self and the attachment relationship that are derived
from day-to-day experiences with the caregiver. Through repeated interactions the
infant is thought to derive a set of interactional schemas or models of the attachment
relationship which include sensorimotor, cognitive and affective components. These
representations are seen as a set of expectations regarding the future behaviour of the
attachment figure that allow the infant to act rapidly and adaptively in the event of
threat in accordance with the demands of the immediate situation and the likely
actions of the parent. The Strange Situation, and other attachment assessments, are
considered windows into the infant’s internal working model of the attachment
relationship.

Since Bowlby’s early writings on internal working models several researchers
have made efforts to recast his ideas in terms derived from modern theories of infant
cognition and event representation. Most notable amongst these attempts has been the
work of Inge Bretherton (Bretherton, 1990, 1995), who suggested that Bowlby’s view
of internal working models of attachment is highly compatible with Schank and
Abelson’s notion of scripts (Schank & Abelson, 1988). In Schank and Abelson’s
model infants are thought to extract constancies and generalizations from stored

memories of repeated events. These invariant aspects of interactions come to form the
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basis of higher-order representations or schemas of the relational structure of
interactions. Through a continual process of integration and cross-referencing of new
information with existing schema the infant develops a set of horizontally and
vertically integrated representations that encode the spatio-temporal structure of
common events (Bretherton, 1995). Event-schemas include information that is event-
near (specific interaction type) as well as higher-level representations that involve
generalizations across many event classes (such as general representations of parental
accessibility).

The conceptualisation of attachment behaviour as the functioning of internal
working models of attachment has had a major impact on thinking in attachment
theory and research and has played a vital role in the understanding of the
organization of attachment behaviour. Internal working models have been especially
important in extending attachment theory beyond infancy into later childhood and
adulthood (Greenberg, Cicchetti, & Cummings, 1990; Main, 1991; Main, et al.,
1985). The most important contribution to this development was made by Main and
her colleagues (Main, Goldwyn, & Hesse, 2003; Main, et al., 1985). Main and
colleagues reformulated the concept of an internal working model from something
predominantly behavioural and affective in nature to a representational construct,
controlling behaviour thinking, feeling, cognition and language. More specifically,

according to Main et al. (1985):

“We define the internal working model of attachment as a set of conscious and/or
unconscious rules for the organization of information relevant to attachment and for
obtaining or limiting access to that information, that is, to information regarding

attachment-related experiences, feelings and ideations.” (Main et al, 1985)
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This crucial reformulation opened up the possibility of investigating the
organization and development of internal working models across the lifespan. The
so-called ‘move to the level of representation’ focused attention on narrative patterns
as the expression of the organisation and functioning of internal working models of
attachment at a cognitive level and has become fundamental for assessing attachment

beyond the preschool years.

Measurement of Individual Differences in Attachment

Bowlby (Bowlby, 1969) proposed that attachment relationships continue to be
relevant across the life course. Initial efforts to assess individual differences in
attachment were focused on children, but as interest in attachment across the lifespan
grew, assessments of attachment in adulthood were developed. More recently, there
has also been increasing interest in children’s attachment representations, leading to a
number of representational assessments of attachment being developed for use in
early and middle childhood. In this section, we provide an overview of these
attachment assessments, specifically focusing on those assessments that are most

commonly used within the field of developmental psychology.

Childhood Attachment Assessments

Behavioral Assessments of Attachment. The most commonly used measure of
attachment in infancy is the Strange Situation Procedure (Ainsworth, et al., 1978a;
Ainsworth & Wittig, 1969). As we have already extensively discussed this
assessment, we turn our attention here to other behavioral assessments of attachment
used in early childhood. In addition to providing an overview of these assessments,

we also provide evidence regarding the association between individual differences in
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attachment security as assessed with these attachment measures and as assessed by
the Strange Situation. A more extensive discussion of the stability of attachment
security across the life course is provided later in this chapter. However, because the
Strange Situation generally serves as the standard by which all other attachment
assessments are evaluated, we briefly discuss such evidence here when relevant data
are available.

Several procedures designed to assess variation in attachment security beyond
infancy have been developed that involve modifications of the standard Strange
Situation Procedure, including the Cassidy-Marvin assessment of attachment for
preschoolers (Cassidy, Marvin, & The MacArthur Working Group on Attachment,
1992) and the Main-Cassidy assessment of attachment for kindergarten-aged children
(Main & Cassidy, 1988). These modified Strange Situation Procedures are similar to
the Strange Situation, except that the caregiver and child are separated for a longer
duration, a manipulation that is believed to elevate the level of stress in the child. As
with the original procedure, in these modified Strange Situations, children’s
separation and reunion behavior are generally coded using similar categories to those
used in the Strange Situation (secure, insecure-avoidant, insecure-resistant,
disorganized) based on the child’s ability to use the caregiver as a secure base and
safe haven. Several longitudinal studies have included measures of both the Strange
Situation and these modified Strange Situations, allowing for examination of the
concordance between individual differences in attachment as assessed with these
measures. Many of these studies have demonstrated stability in attachment security
(vs. insecurity), and in studies in which discontinuity was found, it was lawful, in that
shifts in security were explained by corresponding changes in mother-child

interaction or changes in other attachment-relevant contextual variables (e.g., marital
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distress and separation, negative life events; Ammaniti, Speranza, & Candelori, 1996;
Howes & Hamilton, 1992; Jacobsen, Huss, Fendrich, Kruesi, & Ziegenhain, 1997;
Main, et al., 1985; Wartner, Grossmann, Fremmer-Bombik, & Suess, 1994).

In contrast to the Strange Situation and modified Strange Situation, in the
Attachment Q-Set (AQS, Waters & Deane, 1985), observations are conducted in the
home for 2-3 hours or longer. This assessment was developed as an alternative to
Ainsworth’s extensive home observation narratives collected in the context of her
Baltimore study that were used to validate the Strange Situation. Based on home
observations, 90 cards reflecting aspects of secure base behavior are sorted into nine
piles based on the extent to which the cards describe behavior characteristic of the
child’s observed behavior. The sort is then compared with a prototypical sort to assess
attachment security continuously. A meta-analysis of over 100 investigations
comprising over 13,000 children using the AQS conducted by van 1Jzendoorn and
colleagues (van 1Jzendoorn, Vereijken, Bakermans-Kranenburg, & Riksen-Walraven,
2004) provided important information regarding the validity of this attachment
assessment. Findings from this meta-analysis indicated a modest association between
security as measured by the Strange Situation and the AQS (r = .23) and also
indicated that the mother-reported AQS is not as psychometrically valid or reliable as
the observer-reported AQS. Mother-reported AQS security exhibited a relatively
weak association with security as assessed by the Strange Situation (r =.14) and a
moderate association with temperamental reactivity (r = .35).

Representational Assessments of Attachment. As noted above, internal
working models are believed to be encoded primarily in sensorimotor representations,
making the behavioral assessments of attachment described above particularly

appropriate. Indeed, the quality of the attachment relationship is readily observable in
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the organization of the child’s behavior around the caregiver in infancy and early
childhood. With increased cognitive capacity, however, fewer stimuli elicit such
strong manifestations of attachment behavior, making it increasingly difficult to
assess individual differences in the quality of attachment relationships on the basis of
the organization of manifest attachment behavior as the child matures. In addition,
beginning in the preschool years, children begin to use symbolic forms of
representation and to organize knowledge conceptually (Bretherton, 2005), allowing
for the use of representational assessments of individual differences in attachment.
Accordingly, there is a move in the assessment of individual differences in attachment
from the level of behavior in infancy to the level of representation in childhood and
adulthood.

A number of representational assessments of attachment have been developed
for use in childhood. Such measures largely fall into three categories, (1) picture-
response procedures, (2) doll-play scenarios, and (3) family drawings. There are far
too many assessments of children’s attachment representations to comprehensively
review here (but see Solomon & George, 2008); thus, we focus our discussion on a
general overview of these three categories of representational assessments. Picture-
response procedures involve a series of pictures depicting a range of mildly to
moderately stressful attachment-relevant scenarios (e.g., child watches parent leave),
to which the child is asked to describe how the child in the scene feels and what the
child will do (Klagsbrun & Bowlby, 1976). Both a classification system (Kaplan,
1987) that parallels the one used in the Strange Situation and attachment-relevant
rating scales (Slough & Greenberg, 1990) have been developed to code children’s
responses on this task. Several prompted story-telling procedures using doll play have

also been developed (e.g., the MacArthur Story Stem Battery, Bretherton &
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Oppenheim, 2003; Attachment Story Completion Task, Bretherton, Ridgeway, &
Cassidy, 1990; Manchester Attachment Story Task, Goldwyn, Stanley, Smith, &
Green, 2000; Attachment Doll-Play Interview, Oppenheim, 1997), and these
procedures generally involve the narration and enactment of a series of attachment-
relevant stories. Each story contains an attachment-relevant problem that occurs (e.qg.,
child is hurt, parent-child separation). This problem is introduced by the adult, after
which the child is prompted to enact the rest of the story. As with the picture response
procedures, both classification systems and attachment-relevant scales have been
developed to code children’s narratives. Finally, in family-drawing procedures,
children are asked to draw a picture of their family, and such drawings are evaluated
using a classification system that parallels the one developed by Ainsworth for the
Strange Situation (Kaplan & Main, 1986).

The diverse approaches to assessing attachment representations in childhood
have been beneficial in that multiple measures allow researchers to thoroughly test the
construct in a variety of ways. However, there is currently no dominant conceptual or
methodological approach, and because researchers have primarily focused on
assessment creation, information regarding the reliability and validity of the
assessments is limited to only a handful of studies for each measure without
independent tests (see Kerns, 2008; Solomon & George, 2008). Although this area of
attachment research has produced many potentially useful measures of children’s
attachment representations, more research focused on the (discriminant) validity of
the measures is needed, for example taking careful account of verbal abilities (which

otherwise may lead to spurious findings and artificial gender differences).
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Adult Attachment Assessments

In adolescence and adulthood, narrative-based measures are the most common
way that researchers have approached the assessment of individual differences in
attachment. As noted earlier, Mary Main and her colleagues developed the first of
such assessments, the Adult Attachment Interview (AAI, George, Kaplan, & Main,
1985), which is a semi-structured interview in which adults are asked to describe their
early experiences with attachment figures and to provide autobiographical memories
to support their evaluations of such experiences. Narratives produced within the
context of the AAI are evaluated based on coherence, or the extent to which narratives
are internally consistent without becoming emotionally overwrought. Paralleling the
Strange Situation, individuals are typically classified by AAI coders into one of three
categories. The majority of adults, classified as secure-autonomous, produce
narratives characterized by the ability to freely and flexibly evaluate childhood
experiences, regardless of whether they are described in retrospect as supportive or
difficult in nature. A smaller, although substantial, number of adults defensively
distance themselves from the emotional content of the interview by normalizing harsh
experiences, claiming an inability to recall past experiences, and/or idealizing
caregivers and are classified as insecure-dismissing. Finally, a small minority of
adults are classified as insecure-preoccupied and are unable to discuss early
attachment-relevant experiences without becoming emotionally overwhelmed, as
reflected in the production of narratives characterized by becoming either angrily or
passively enmeshed in prior experiences with caregivers. In addition to classifying
individuals into one of these mutually exclusive groups, individuals may also be

classified as unresolved if their discourse becomes disorganized in the context of
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discussing the loss of a close loved one or experiences of abuse (see Bakermans-
Kranenburg & van 1Jzendoorn, 2009; Hesse, 2008).

The AAI was developed with the aim of identifying individual differences in
parents’ representations of early attachment-relevant experiences according to
individual differences in the quality of the attachment relationship infants developed
with their parent. Accordingly, individual differences in parents’ attachment
representations as assessed by the AAI would be expected to map onto individual
differences in their infant’s attachment security. Indeed, a meta-analysis of 18 studies
comprising 854 parent-child dyads indicated strong intergenerational continuity in
attachment security (vs. insecurity; r = .47; van lJzendoorn, 1995).

Recently, Harriet Waters and her colleagues introduced the Attachment Script
Assessment (ASA; H. S. Waters & Rodrigues-Doolabh, 2004), another narrative-
based assessment of adult attachment in which adults are asked to develop
attachment-relevant narratives using a set of words provided to them. Narratives
produced within the context of the ASA are evaluated for adult’s access to a secure-
base script, as reflected in adults’ ability to develop coherent, non-autobiographical,
attachment-relevant narratives. More specifically, narratives are rated on a 7-point
scale of secure base script knowledge for the extent to which they are organized
around a secure base script. Narratives receive high scores if they contain a clear
secure-base structure in which attachment-relevant threats are recognized, competent
help from an attachment figure is offered, such help is effective in resolving the
problem, and the situation returns to normal. Narratives receive low scores if they
lack this secure-base structure and/or include bizarre details (e.g., one of the members

of the attachment relationship dies; see H. S. Waters & Waters, 2006)
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In both attachment assessments, the narratives that adults produce, whether
in relation to autobiographical attachment-relevant life stories in the case of the AAI
or in relation to generic attachment-relevant stories in the case of the ASA, are
implicitly evaluated by trained coders for adults” access to a secure attachment-
relevant script—or an understanding that effective attachment relationships serve the
complementary functions of the provision of a secure base of exploration and a safe
haven in times of uncertainty (see Roisman, 2007). Given the similarity between the
AAI and the ASA, it is not surprising that, at least in preliminary studies based on
relatively modest samples, adults’ coherence as measured by the AAI is highly
correlated with adults’ secure base script knowledge as assessed by the ASA (r’s
range from .50 - .60; H. S. Waters & Waters, 2006). In addition to the conceptual
convergence of the AAIl and ASA, there is increasing evidence for the empirical
convergence of these assessments. Specifically, individual differences in adult
attachment as assessed by both the AAI and ASA have been found to predict infant
attachment security (Bost et al., 2006; Verissimo & Salvaterra, 2006) (van
IJzendoorn, 1995), maternal sensitivity (Coppola, Vaughn, Cassibba, & Costantini,
2006; De Wolff & van 1Jzendoorn, 1997), and physiological reactivity when
confronted with attachment-relevant challenges (Beijersbergen, Bakermans-
Kranenburg, van 1Jzendoorn, & Juffer, 2008; Dozier & Kobak, 1992; Groh &
Roisman, 2009; Holland & Roisman, 2010; Roisman, Tsai, & Chiang, 2004).
However, more work—in particular, focused on the developmental antecedents of
variation in individual differences in attachment as assessed by the ASA—is needed
to determine whether the ASA serves as a rough proxy for the AAI, which is a more
costly measure in terms of both time and monetary expense (e.g., training,

transcription, and coding).
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The determinants of individual differences in attachment

Since the outset, the causal determinants of variations in attachment behavior
have been a central concern of attachment researchers. As noted already, the
preeminent causal influences on the development of individual differences in young
child’s attachments are believed to be located within the patterning or quality of
parent-child interactions. Furthermore, contemporary theorizing about the origins of
individual differences in attachment place great emphasis on the intergenerational
transmission of patterns of attachment from parent to child, driven in large part by the
adult’s internal working model, or state of mind with respect to attachment (Main, et
al., 1985; van l1Jzendoorn, 1995). In the following sections, we review the evidence in
support of this, and examine the evidence for alternative explanations including

temperament, genetics, and other domains of parental behavior.

Intergenerational transmission

As noted previously, one of the most robust and well replicated predictors of
individual differences in attachment security and insecurity is the parent’s state of
mind with respect to attachment, as assessed using the Adult Attachment Interview
(van lJzendoorn, 1995). Van lJzendoorn’s (1995) meta-analysis consisted of 18
studies that involved assessments of both parental AAI (either mother or father) and
infant security of attachment measured either by the Strange Situation or the AQS.
Overall, the net association across studies conducted at that time was very substantial,
representing a correlation of .47 (which was homogeneous across studies). Indeed,
only two studies in the meta-analysis failed to find cross-generational correspondence
between the AAI and the Strange Situation (see van IJzendoorn, 1995). Overall, the 3-
way match between infant and parental attachment status was 70% (n=661). The

only significant moderator of the effect of overall parental security on infant security
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was the child’s age at the time of the attachment assessment, with smaller effect sizes
for groups of older children. The effect of Dismissing adult attachment status on
infant avoidance was also substantial with an effect size r = .45, although there was
also significant between-study heterogeneity. Analyses of potential moderators also
revealed some interesting differences between studies. Generally speaking maternal
Dismissing status was more strongly related to infant avoidance than was paternal
Dismissing classification and, as before, samples of older children produced smaller
effect sizes. For parental Preoccupation, a marginally smaller although nonetheless
highly significant association emerged with infant resistance (d = .91, r =.42). There
was again significant heterogeneity in effect sizes across studies. Two study
characteristics appeared to explain some of this between-study variability - samples of
older adults generated smaller effect sizes, as did samples from non-American
populations. Finally, there was significant correspondence between parental lack of
resolution of mourning and infant disorganised attachment status with a combined
effect size of .65, equivalent to a correlation of .31. An analysis based on 4-way
classifications of the AAI showed similar results as the above 3-way results with the
notable exception of the association between parental preoccupation and infant
resistance, which was considerably weaker once parental U status and infant
disorganisation were taken into account (d = .39, r = .19).

In the same paper, van 1Jzendoorn (1995) was able to examine the association
between parental state of mind with respect to attachment and their observed
caregiving behaviour, which also revealed quite large effects (meta-analytic average r
=.34). By the application of the tracing rules of path analysis, van 1Jzendoorn
highlighted an important possible paradox. The direct effect of adult attachment on

infant attachment (r = .47) was substantially larger than the estimated mediating
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pathway between adult attachment status to child security via the parent’s caregiving
behaviour (.34 [AAI to caregiving] x .32 [caregiving to attachment, as estimated from
a previous meta-analysis] =.11). This led to the coining of the term the ‘transmission
gap’, which refers to the fact that observational measures of parental care seemed
unable to account for all of the (very large) association between the AAI and infant
attachment security. How to make sense of this transmission gap has been, and
continues to be, a key question for attachment research. In the next section, we
examine in greater detail the evidence concerning the role of parental sensitivity in the
development of attachment as it currently stands, and explore possible explanations
for the so-called transmission gap. Before doing so, we should also note that it seems
prudent, given the amount of time that has elapsed since this meta-analytic work, to
assume that the effect size for the AAI-SSP link will have declined somewhat

(Verhage et al., 2013).

Parental Behavior

Since Ainsworth’s seminal work, the sensitivity of parental care has long been
considered the primary determinant of variations in child attachment security. In
Ainsworth’s ground-breaking study (Ainsworth, et al., 1978a) she carefully
documented, in great detail, and from lengthy observations in the home, the key
features of parent-child interactions that appeared to distinguish secure from insecure
attachments. A critical insight of Ainsworth’s, which paralleled Bowlby’s insight
regarding the organizational nature of attachment, was that specific caregiving
behaviors were less important than the way in which parental responses to the child’s
signals were appropriately matched to the particular needs and characteristics of the
child as well as the situational and temporal context. In that sense, Ainsworth’s

conception of sensitivity is clearly an organisational construct, pertaining to the



34

caregiving system rather than the attachment system (see George & Solomon, 1999).
Ainsworth defined sensitivity as the parent’s ability to be appropriately responsive to

the child’s attachment cues, and distinguished 4 aspects:

1. Awareness of the child’s cues
2. Appropriate interpretation of the child’s cues
3. Timeliness of the parent’s response

4. Appropriateness of the parent’s response

According to Ainsworth, a parent scoring high on sensitivity is continually
aware of the child’s whereabouts, state, focus of attention, activities and feelings and
so is able to detect quite subtle attachment cues, understand the context in which they
occur, and notice the incipient signs of distress so that prompt and in some cases pre-
emptive action can be taken. This awareness is no doubt partly what allows a
sensitive parent to come to appropriate interpretations of what the attachment signals
mean. On the other hand, insensitive parents, according to Ainsworth, may be aware
of the child’s cues but interpret them inaccurately and negatively, perhaps as a result
of their own past experiences, biases or defences (Ainsworth, et al., 1978a). The
kinds of interpretations Ainsworth had in mind here included those regarding the
infant’s subjective experience or mental state. Indeed, the parent’s ability to think
about and hold in mind the child’s experience and to take that appropriately into
account when attending to the child’s needs was central to Ainsworth’s thinking on

sensitivity. For example, she stated that:
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“Interpretation has three main components (a) her awareness, ..., (b) her
freedom from distortion, and (c) her empathy....... The mother must be able to
empathize with her baby's feelings and wishes before she can respond with

sensitivity.” (Ainsworth et al., 1978a).”

The elaboration of the sensitivity construct to encompass the parent’s mind-
mindedness, insightfulness or reflective function (to be discussed below) is therefore
a very natural evolution of Ainsworth’s original thinking.

Even if a parent has noticed the infant’s attachment cue, and correctly
interpreted it, the parental response needs to be timely so that, from the infant’s point
of view, it is experienced as contingent upon his or her signal. According to
Ainsworth the infant needs be able to connect, in time, his signal with the mother’s
response so he feels a sense of efficacy in having his needs met. Finally, the parental
response itself needs to be appropriate and provide the infant with what it seems he
needs. According to Ainsworth, these aspects of sensitivity collectively form steps in
a chain of events that allows a parent to respond optimally to the child’s attachment-
related signals and communications. A thorough understanding of Ainsworth’s
definition of sensitivity is important when considering some of the complexities of the
literature concerning the link between sensitivity and attachment. It is also essential
when considering how attachment concepts can be translated into effective
interventions aimed at promoting the quality of parental care (see below).

Since Ainsworth’s early observations, which seemed to show a strong
connection between attachment and sensitivity, an impressive database of findings has
emerged, broadly confirming her original work (De Wolff & van IJzendoorn, 1997;

Kroonenberg & van IJzendoorn, 1987). As the field developed and differentiated, a
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wide range of ways of measuring sensitivity arose, and the constructs that were
chosen as foci for investigating the antecedents of attachment broadened. Although
the outcome of this work was not entirely uniform, it has become clear that secure
attachment is associated with higher parental sensitivity, a finding replicated across
numerous countries and social contexts (Belsky & Fearon, 2008). Summarizing the
extant findings of the time, and following-up findings of previous work by Goldsmith
and Alansky (1987), De Wolff and van IJzendoorn’s (1997) meta-analysis of studies
of sensitivity and attachment came to several key conclusions. First, across all studies
included in the meta-analysis (k = 30, N = 1,666) the average correlation between
sensitivity and attachment security was .22, which was highly significant, but also
highly heterogeneous (i.e., the effect size varied substantially across studies to a
degree greater than expected by chance). The broad trend across studies was thus
entirely in keeping with Ainsworth’s hypothesis, although for some scholars the effect
size was interpreted to be smaller than expected. A second important finding to
emerge from this meta-analysis was that when different characterizations of the
sensitivity construct were analyzed separately, those studies that used Ainsworth’s
original definition (and rating scales) produced somewhat larger effect sizes (r = .24)
than those more distantly related to the original. Notably, this latter set of studies was
also homogeneous, meaning that across studies the variability in effect sizes was not
greater than would be expected as a result of chance fluctuations, and no study
characteristics were identified that moderated the effect size. Within the broader set of
sensitivity studies however, a number of important moderators did arise. First, studies
with older infants tended to produce larger effect sizes (older than age 1, r = .27) than
those with younger infants (r = .20). Similarly, studies that measured attachment at

later ages tended to obtain larger associations (r = .25) than those with younger age
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groups (r =.19), as did studies with shorter time intervals between the assessment of
sensitivity and attachment. These results might suggest that the attachment
relationship, as indicated by parental sensitivity on the mother’s side, and attachment
security on the child’s, coheres progressively over time (De Wolff & van 1Jzendoorn,
1997). As we will describe further below, the long-term predictive significance of
attachment also appears to strengthen as attachment is measured later in development,
which could also be taken to imply a gradual consolidating process taking place some
time after the first or second year. One notable further development in the field is an
increase in interest in the role of paternal sensitivity in the development of father-
child attachment. A recent meta-analysis of 8 studies found a significant overall
association (r = .13), although the effect size was clearly smaller than the meta-
analytic average for mothers (Lucassen et al., 2011). A recent paper by Brown,
Mangelsdorf and Neff (2012) found more robust associations between attachment and
paternal sensitivity at age 3 (4= .53) than in infancy (£ = .33), which mirrors the
pattern referred to previously regarding mothers (De Wolff & van 1Jzendoorn, 1997).
Whether this pattern is more marked in fathers is worthy of exploration, but currently
we do not have direct evidence of this.

Despite the fact that meta-analytic work has identified study-level variables
that seem to be associated with larger effect sizes, it is clear that at best the
association between sensitivity and attachment is modest, and there may be several
explanations for this (Belsky & Fearon, 2008). First, the modest association may
result from a ‘technological gap’, resulting from limitations in the quality, intensity or
context of measurement of sensitivity. There is no doubt that measurements of
sensitivity (and indeed attachment) are noisy, and the extent of noise in any measure

sets an upper limit on its capacity to correlate with a criterion (Shrout & Fleiss, 1979).
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In that regard, work by Dallaire and Weinraub (2005) is notable. They analyzed data
on maternal sensitivity across the first 6 years of life, using the NICHD Study of
Early Child Care and Youth Development data set and found that although
correlations between specific sensitivity indicators at one time point and the next were
consistently in the r = .30 - .40 range, latent variables representing common variance
amongst several indicators correlated at around r = .60. This latent variable approach
removes some, though not all, of the measurement error in sensitivity assessments,
and suggests that sensitivity may be a highly stable construct once error is partialled
out. Furthermore, it indirectly suggests that the modest association between sensitivity
and attachment might be substantially higher than is commonly assumed. If one
assumes that only 70% of the variance in measurements of attachment and sensitivity
is reliable (which may be generous given that reported inter-rater reliabilities are often
close to this figure and this is only one source of unreliability), then a correlation of
.24 rises to .34 after correction for attenuation. Higher levels of measurement error
would of course lead to larger increases in the association after correction for
attenuation. Measurement error is a (sometimes under-appreciated) key issue when
interpreting results from observational studies (see also De Wolff & van 1Jzendoorn,
1997). These considerations also underline the importance of continuing to refine
measurement protocols for attachment related constructs, so that more stable and
reliable measurements can be obtained. A particularly important study in that regard
was recently conducted by Lindheim, Bernard and Dozier (2011), who undertook 10
repeated home observations of sensitivity in a small (N = 25), high-risk sample of
mothers and babies. Critically, they found insecure/non-autonomous mothers, as
assessed with the AAI, showed greater variability in their sensitivity than

secure/autonomous mothers, and that the lowest, but not the highest, level of
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sensitivity observed during the repeated assessments discriminated non-autonomous
from autonomous mothers. The same was true with regard to the discrimination of
infants who were removed from the home due to child protection concerns. Lindheim
et al. (2011) also plotted the degree of association between sensitivity and maternal
state of mind as a function of the number of observation episodes, and found that it
rose in a curvilinear fashion (increasing rapidly initially, then plateauing), from r =
.37 for a single observation to r = .54 after ten observations. The steepest increment in
predictive validity was observed between one and two observations, and inspection of
the curve would suggest that three observations may represent the optimal balance
between predictive validity and researcher burden. Though only a single study and in
a small and high-risk sample, this study powerfully demonstrates the importance of
studying the measurement properties of sensitivity assessments in order to minimise
error. The same logic applies, of course, to measurements of attachment. In that
context it may be significant that van 1Jzendoorn and colleagues (van 1Jzendoorn, et
al., 2004) found the correlation between security derived from the AQS and the SSP
to be stronger for studies that used longer observations when conducting the AQS (r =
.23 for <1.5 hours, r = .42 for > 1.5 hours). Further work of this nature is vital for
scientific studies aiming to reveal the etiological mechanisms driving the
development of attachment and for practitioners who need to be able to reliably assess
attachment and sensitivity as part of their routine work.

Aside from measurement error, other technological limitations may hamper
efforts to find strong and consistent associations between sensitivity and attachment.
One critical factor has been highlighted by two recent studies, which both indicate
that sensitivity-attachment associations are stronger when the measurement context

affords opportunity to observe the parent’s sensitivity to the child’s distress
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(Gaensbauer, Connell, & Schulz, 1983; McElwain & Booth-LaForce, 2006). In the
first (McElwain & Booth-LaForce, 2006), maternal responsiveness to distress at 6
months cues was found to be a somewhat stronger predictor of attachment than
responsiveness to non-distress cues. However, as noted by Leerkes (2011), a
substantial proportion of the sample did not become distressed during the observation
and were therefore excluded from the analysis. To address this limitation, Leerkes
(2011) observed mothers in two different tasks, one free play, the other involve two
brief distress-eliciting tasks (each 4 minutes in duration, one fear-evoking, the other
frustration-evoking). As predicted, sensitivity during the distress tasks was more
robustly associated with attachment security than sensitivity in the free play context.
Along similar lines, several studies have suggested that sensitivity may be a stronger
predictor when the observational context places competing demands on the parent
(Smith & Pederson, 1988). Such contexts may increase the frequency of distress cues
emitted by the child, as well as possibly stretching parents’ capacities in ways that
may mimic common attachment and sensitivity experiences outside of the laboratory,
and hence increasing ecological validity. Because of the extensive observations in the
natural setting, the Maternal Behavior Q-set (MBQS, see Pederson et al., 1990) might
nicely combine the two facets that seem important for valid sensitivity measurements:
observation of infant distress episodes in combination with competing demands on the
parent. This may in turn explain the apparently larger associations between
attachment and sensitivity produced by studies using the MBQS. Interestingly
though, when Atkinson and colleagues (2005) examined the contributions of
sensitivity, as measured using the MBQS, and maternal security derived from the
AAl, they did find strong associations between each of these and infant security, but

they did not find strong evidence of mediation. In other words, despite the stronger
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correlation between sensitivity and attachment when measured this way, sensitivity
and adult attachment security were partially, if not largely, independent. As a
consequence, despite the substantial variance in security being accounted for overall,
a transmission gap nevertheless remained. As a rejoinder to this, the authors also
noted that in both the samples they analysed (one using the MBQS, and another using
an event-coding of a short lab observation), there was some indication that sensitivity
and parental state of mind might interact to predict attachment security. In particular,
sensitive parenting tended to ‘block’ the transmission of insecure patterns from parent
to child (Atkinson et al., 2005).

Another relatively clear-cut piece of evidence seeming to implicate
methodological factors in the modest association between attachment and sensitivity
is the notable stronger association between attachment and sensitivity when
attachment is measured using the Attachment Q-Set (average r = .39, see van
IJzendoorn, et al., 2004). The AQS differs in several respects to the Strange Situation
which may be relevant in interpreting this stronger association. First, it is based on a
longer period of observation of behavior (typically 1.5 — 2 hours), and is conducted in
the home environment. The AQS may therefore capture a larger sample of
representative attachment behaviour than the Strange Situation. However, another
important consideration is the age at which the AQS is usually conducted, which is
generally between the ages of 2 and 3. As noted already, there is reason to believe that
the association between attachment and sensitivity becomes more robust with age.
Currently, it is unclear which of these interpretations is the more accurate, although of
course they are not mutually exclusive.

The second general class of explanations for the modest association between

sensitivity and attachment could be termed the ‘domain gap’ (Belsky & Fearon,
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2008). What is intended here is consideration of ways in which novel aspects of
parental behavior, partially but not fully overlapping with the sensitivity construct,
might more closely match the causal inputs to the development of security and
insecurity and therefore reveal stronger concurrent or predictive associations in
observational studies. Although one could imagine a potentially wide ranging search
for such candidates, there has been particular interest in recent years in
operationalizations of sensitivity related to the parent’s tendency to imagine and make
sense of their child’s mental states, such as their thoughts, feelings, or desires. For
example, Slade and colleagues (Slade, Grienenberger, Bernbach, Levy, & Locker,
2005) found that parental reflective functioning as coded from verbatim transcripts of
the Parent Development Interview at 10 months predicted 14-month attachment
security, as well as the mother’s parenting (Kelly, Grienenberger, & Slade, 2005).
Focusing on a related construct in two separate studies, Oppenheim, Koren-Karie and
colleagues found maternal insightfulness (e.g., the sophistication of thinking
regarding the child’s thoughts and feelings, the degree of insight into the child’s
motives) to predict the infant’s later attachment security (Koren-Karie, Oppenheim,
Dolev, Sher, & Etzion-Carasso, 2002; Oppenheim, Koren-Karie, & Sagi, 2001).
Meins and colleagues have conducted perhaps the most comprehensive series of
studies on the role of parental ‘mind-mindedness’ and attachment, by coding
spontaneous mind-related statements that parents make during their interactions. Four
separate studies (Laranjo, Bernier, & Meins, 2008; Lundy, 2003; Meins et al., 2012;
Meins, Fernyhough, Fradley, & Tuckey, 2001) have found maternal mind-mindedness
to be predictive of attachment security. In all four of these studies, the typical effects
sizes were consistently and substantially higher than the meta-analytic average

reported in De Wolff & van lJzendoorn’s original article (Laranjo et al: r = .41;
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Lundy: r = .58 and .60 for mothers and fathers respectively; Meins et al., 2001: r =
.45; Meins et al., 2012: approx., r = .54), although such work was of course based on
smaller sample sizes.

These studies are promising in pointing towards domains of parental care that
may more robustly predict infant attachment security. However, by focusing on
patterns of speech (during interactions or during semi-structured interviews) these
studies beg the question of the immediate, proximal, behavioral mediators. Rather
than consider these studies as describing a novel domain of parenting—
conceptualised at the same level of analysis as sensitivity—it is arguably more
appropriate to consider them as social-cognitive processes residing in the parent,
whose behavioral correlates, as they affect attachment, remain to be determined.

A third explanation of the modest association between attachment and
sensitivity is that the connection is moderated by other third variables (the ‘moderator
gap’, Belsky & Fearon, 2008). Some examples of course were already discussed in
the context of the De Wolff and van 1Jzendoorn meta-analysis. In that meta-analysis,
evidence emerged that sensitivity may be more strongly associated with attachment in
middle-class samples (r = .28) than in lower SES samples (r = .15), a finding echoed
in at least one more recent study (Meins et al., 2012). As noted already, genetic
factors have been suggested as possible moderators of the association between
sensitivity and attachment, but the robustness of these findings may be limited (Luijk
et al., 2011). A recent study nevertheless found some evidence in a relatively large
sample that the sensitivity—attachment association may be moderated by genetic
variability in the mineralocorticoid receptor gene (Luijk et al., 2011). Furthermore,
there is reason to believe that sensitivity-focused interventions may be more

successful in enhancing security for temperamentally reactive infants (see especially
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Cassidy, Woodhouse, Sherman, Stupica, & Lejuez, 2011), but whether the same is
true in typical development is currently unclear. We referred to another example of
moderation previously, in the study by Atkinson et al., (2005), but in this case the
moderation was by sensitivity itself: high-levels of sensitivity (presumably arising for
reasons partially unrelated to parental security) attenuated the association between
insecure parental attachment status and the security of the parent-infant attachment
relationship.

The clearest example of a domain gap arises in the context of disorganized
attachment, where studies have consistently revealed a weak association with
traditionally conceived sensitivity (meta-analytic average, r = .10, van lJzendoorn,
Schuengel, & Bakermans-Kranenburg, 1999). There is quite consistent evidence that
disorganized attachment is markedly more common among infants and children who
have experienced maltreatment (Cyr, Euser, Bakermans-Kranenburg, & van
IJzendoorn, 2010; van IJzendoorn, et al., 1999). However, research just as clearly
shows that other factors also play a role in disorganized attachment, particularly
anomalous patterns of parental care. The evidence implicating anomalous parental
behavior in disorganization is relatively clear, with the basic association having been
found consistently in at least 10 independent studies (Abrams, Rifkin, & Hesse, 2006;
Goldberg, Benoit, Blokland, & Madigan, 2003; Jacobvitz, Leon, & Hazen, 2006;
Kelly, et al., 2005; Lyons-Ruth, Bronfman, & Parsons, 1999; Madigan, Benoit, &
Boucher, 2011; Madigan, Moran, & Pederson, 2006; Schuengel, Bakermans-
Kranenburg, & van 1Jzendoorn, 1999; Tomlinson, Cooper, & Murray, 2005; True,
Pisani, & Oumar, 2001). A meta-analytic review of the evidence published in 2006
(Madigan et al., 2006) found the overall association between anomalous parental

behavior and disorganized attachment to be equivalent to a correlation of r =.34. It is
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worth bearing in the mind that while the original theorizing regarding disorganized
attachment focused on fear, and particularly parental frightening or frightened
behavior (FR), the broader term ‘anomalous parenting’ includes a variety of
disturbances in the affective qualities of parental behavior beyond the FR construct,
including parental dissociative behavior, disturbances in affective communication,
role-reversal, and more broadly defined extreme insensitivity (see Out, Bakermans-
Kranenburg, & van 1Jzendoorn, 2009). Thus far, few studies have been conducted that
have simultaneously measured all of these in order to determine their relative
importance or to test whether they are independently predictive of disorganization. In
one recent study, Out and colleagues (2009) found that only the constellation of
parenting behaviors falling under the category of frightened, frightening or
dissociative behavior was predictive of disorganization and not extreme insensitivity
(e.g., harsh, highly intrusive parenting). This finding is broadly consistent with a
tendency for dissociative behavior to be the numerically stronger predictor of
disorganization in some studies (e.g., Abrams, et al., 2006; Madigan, Moran, et al.,
2006; Schuengel, et al., 1999). In addition to anomalous parental behavior it is also
notable that a recent study found that parental mind-mindedness, particularly non-
attuned mind-related comments, was quite strongly predictive of attachment
disorganization (Meins, et al., 2012).

There is thus rather strong evidence regarding the primary determinants of
disorganized attachment, although the causal status of the association between
disorganization and anomalous parental behavior cannot be inferred from these data
alone. Reasons to be optimistic that the association might be a causal one are provided
by results of a longitudinal study by Forbes and colleagues (Forbes, Evans, Moran, &

Pederson, 2007), which examined cross-lagged associations between anomalous
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parental behavior and disorganization from 12 to 24 months. The critical finding in
this investigation was that earlier anomalous parental behavior predicted subsequent
disorganization, even after prior disorganization was statistically controlled for.
However, causal status is most powerfully tested using experimental studies. Thus far,
intervention studies have shown that rates of disorganized can be improved through
therapeutic intervention (as we review below), but whether the mechanisms of action
involve changes in parental frightening, frightened and dissociative behavior remains

to be definitively established.

Genes, environments and temperament

Attachment theory provides a clear and coherent model of the mechanisms by
which variations in the quality of parental care influence the child’s attachment
organization, and subsequently biases the child’s socio-emotional development in
systematic ways. In light of the findings of contemporary behavioral genetics
research, which has documented strong and pervasive genetic influences on emotion,
personality and cognition right across the lifespan (Plomin, DeFries, Knopik, &
Neiderhiser, 2013), attachment theory makes rather bold predictions about the
environmental causation of individual differences in attachment security and
insecurity (O'Connor, Croft, & Steele, 2000).

Questions about the environmental or genetic causes of attachment security
and insecurity originally centred on the role of temperament (for a review, see
Vaughn, Bost, & van 1Jzendoorn, 2008). In particular, temperament researchers
argued that differences in secure-base behaviour observed in the strange situation are
in fact constitutionally-based differences in proneness to distress. Associations with
maternal sensitivity, according to this view, simply represent the non-causal parental

correlates of infant temperament (e.g., Calkins & Fox, 1992). Goldsmith and Alansky
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(1987) carried out an early meta-analysis of 18 studies that had assessed infant
temperament and infant-parent attachment and found that temperament predicted
resistant behaviour in the Strange Situation. However, the effect size was small and
no association was found for overall attachment classification. Hints of associations
between attachment and measures of temperament have come and gone in more
recent research. For example, Kagan (1994) subsequently found resistant infants to
be over-represented in groups of infants who showed high levels of behavioural
inhibition in early infancy. In Van den Boom’s study (van den Boom, 1990; 1994),
highly irritable infants were more likely to be classified as avoidant at 12 months than
less irritable infants. Belsky (1996) on the other hand reported that only one
association out of eight comparisons showed a relationship between temperament and
attachment with father and none for attachment with mother. Mangesldorf et al.
(Mangelsdorf, Gunnar, Kestenbaum, Lang, & Andreas, 1990) found no direct links
with temperament but one out of four possible interactions between temperament and
maternal personality. Difficult infant temperament, in conjunction with high maternal
constraint, seemed to lead to insecure infant-mother attachment at 12 months. In fact
there is some suggestion that difficult temperament may represent a risk factor for the
development of insecure attachments. Crockenberg (1981), for example, found that
temperament was associated with attachment classification only in the context of low
maternal social support. The data regarding temperamental influences on attachment
are certainly mixed. The interpretation of any associations, however qualified or
moderated, also needs to be tempered by a recognition that temperament itself is
influenced by both genetic and environmental factors, and hence cannot be
straightforwardly attributed to endogenous causes (van 1Jzendoorn & Bakermans-

Kranenburg, 2012).
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Thus, broadly speaking, the debate regarding the role of temperament led to an
accumulation of evidence that quite clearly underscored the rather distinctive nature
of attachment, and the limited associations between attachment and temperament.
However, such studies do not directly address the question of genetic or
environmental causes of variation in security and insecurity. Only behavioral-genetic
studies are capable of doing so. The first twin study of attachment using a
standardized assessment tool was conducted by O’Connor and Croft (2001). This
study used the Cassidy and Marvin (Cassidy, et al., 1992) modified Strange Situation
Procedure in 125 3.5 year-old twin pairs, and found substantial correspondence
between twins in attachment security (67% for security). When twin similarity was
assessed separately for monozygotic (MZ; identical) and dizygotic (DZ; fraternal)
twins using a continuous measure of security, the correlation was .48 for MZ twins,
and .38 for DZ twins. Quantitative genetic analysis of these patterns of twin-twin
similarity led to estimates of 32% for the shared environment, 53% for the non-shared
environment 53%, and 14% for genetic influences. In the latter case, the genetic effect
was not significantly different to zero. Given the more limited validation (in relative
terms) of the preschool attachment assessment compared to what in some respects
might be considered the ‘gold standard’ attachment assessment (12-month Strange
Situation), as well as the modest sample size, these findings, while highly consistent
with attachment theory, were open to question, and certainly required replication.

Bokhorst and colleagues (Bokhorst et al., 2003) conducted a somewhat larger
twin study (N = 157 twin pairs) using the standard 12-month Strange Situation in two
parallel groups seen in labs in Leiden and London. Overall similarity between twins
for attachment security was 56% for MZ twins and 60% for DZ twins. Quantitative

genetic modelling estimated that 52% of the variance was attributable to the shared
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environment and 48% to the non-shared environment (plus measurement error),
leaving the estimate of heritability at zero. The findings were thus quite consistent
with O’Connor and Croft’s study (2001), but indicated even more strongly the role of
the environment, and particularly the shared environment. Subsequently, a third twin
study was completed by Roisman and Fraley (2008), using a modified version of the
Attachment Q-sort (conducted in the home) in a substantially larger sample of twins
aged 2 years (485 twin pairs). The heritability estimate of the continuous security
score from the modified AQS was .17 and non-significant. The shared environment,
by contrast, was estimated to account for 53% of the variance in security, and 36%
was attributable to non-shared environment and measurement error.

Despite the differing ages and methodologies, the three studies are remarkably
consistent in documenting strong evidence of the primacy of environmental
influences in the development of individual differences in attachment security, and
collectively reflect a rather resounding confirmation of a key assumption of
attachment theory. It is important to also note that the levels of twin correspondence
in these studies converges remarkably well with studies of non-twin siblings (Teti &
Ablard, 1989; van 1Jzendoorn et al., 2000; Ward, Vaughn, & Robb, 1988), which
goes some considerable way to addressing concerns that the twin design might in
some way lack validity or generalizability in this context. Furthermore, each of these
studies used rigorous observational measures with strict blindness protocols, so that
coders knew nothing about the co-twin’s attachment security or twin zygosity.

Of course, attachment theory also makes specific predictions regarding the
nature of the environmental influences on attachment security, and so to be fully
consistent with theory the environmental influences on attachment security,

particularly the shared environmental influences, should be traceable to variation in
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the sensitivity of care. This key corollary of the theory was first examined by Fearon
and colleagues (Fearon et al., 2006). Using the same twin sample referred to above,
Fearon et al. (2006) coded home observations of maternal sensitivity obtained at 10
months, and related these to infant attachment security in the Strange Situation at 12
months. Maternal sensitivity in this study was found to be highly consistent between
twins regardless of their zygosity, indicating sensitivity to be a highly shared
environmental variable. As predicted, when the shared environmental variance in
sensitivity was isolated from the non-shared variance (there was no genetic variance
in sensitivity), it correlated significantly with the shared environmental component of
attachment security. In other words, a significant portion of the shared environmental
influences on attachment was attributable to similarities in how sensitive, or
insensitive, mothers were to both of their infants. Roisman and Fraley (2008)
subsequently replicated this finding using home observations of parenting from the
Early Childhood Longitudinal Study-Birth cohort.

Behavioural genetic methods have proved to be key tools for testing the
critical environmental hypotheses of attachment theory, and have produced
remarkably consistent, and cumulatively persuasive, evidence that these basic
assumptions are robust. Several further issues regarding the etiology of attachment
warrant consideration. First, as indicated above, the non-shared environment includes
measurement error, which is likely to be quite significant for assessments of
attachment, and hence estimates of the shared environment are almost certainly
underestimates. Second, standard genetic modelling of twin data does not take
account of gene-environment interaction. When ignored, gene x shared environment
interactions are estimated as genetic effects in the twin design, and gene x non-shared

environment interactions are estimated as non-shared variance (Johnson, 2010). This
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is important for two reasons. First, although genetic effects (e.g., observed in other
domains of behaviour) could, and probably do, mask gene-by-shared environment
interactions, shared environmental influences, such as those observed to influence
attachment, represent ‘pure’ environmental effects. Second, in the only study that
attempted to estimate the heritability of disorganized attachment (Bokhorst et al.,
2003), marked evidence of non-shared environmental influence was found. Although
this could be taken to indicate twin or sibling-specific environmental influences (such
as parental differential treatment), it could also reflect interactions between genes and
the non-shared environment. When these considerations are set alongside the fact that
very limited numbers of disorganized cases have been subjected to quantitative
genetic analysis, it is appropriate to conclude that uncertainty still remains about the
genetic and environmental influences on disorganized attachment.

This latter caveat takes on particular significance in light of the fact that some
studies have reported associations between disorganized attachment and directly
measured genetic polymorphisms. The first of these was conducted by Lakatos and
colleagues (Lakatos et al., 2000), who, in a community sample of 90 infants,
examined the association between disorganized attachment and a polymorphism of
the dopamine D4 receptor gene. Of 17 infants classified as disorganized, 12 (71%)
had a variant of this gene containing 7 or more repeats of a 48 base pair sequence in
the third coding region of the gene, which is thought to alter dopamine signalling. A
follow up paper (Lakatos et al., 2002) reported that a single nucleotide polymorphism
in the promoter region of the same gene (a C>T substitution) amplified the effect of
the DRD4 gene on disorganization. Neither of these genes, nor their interaction, was
found to relate to attachment disorganization in two independent samples studied by

Bakermans-Kranenburg and van 1Jzendoorn (Bakermans- Kranenburg & van
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IJzendoorn, 2004; van 1Jzendoorn & Bakermans-Kranenburg, 2006). Numerous
studies followed also attempting to replicate the association, but none of them did so
(see Bakermans-Kranenburg & van IJzendoorn, 2007; Frigerio et al., 2009; Luijk, et
al., 2011; Gottfried Spangler, Johann, Ronai, & Zimmermann, 2009). A meta-analytic
average of available samples in 2007, including the Lakatos sample, was d =.05 (r =
.02), p = .66, N = 542 (Bakermans-Kranenburg & van IJzendoorn, 2007). In the
largest replication study, which combined two relatively large cohort studies from the
US and the Netherlands (Luijk, et al., 2011), involving 478 and 543 participants
respectively, the associations between the DRD4 7+ VNTR and attachment
disorganization were non-significant r = .03 and r =.04. The conclusion is
unavoidable that the evidence does not indicate that the DRD4 polymorphism is
involved in the development of attachment disorganization. Having said that, as we
elaborate below, contemporary genetics is strongly pointing to the fact that main
effects of single genes, where they exist, are typically of extremely small magnitude,
and hence that past studies have lacked power by several orders of magnitude. It is
therefore conceivable that single genes, such as the DRD4, might play a very small
role in disorganized attachment but we have so far lacked power to detect them
reliably. Nevertheless, the current evidence does not lend support to the DRD4 gene
being a more promising gene candidate than polymorphisms in any other region of the
genome.

Another line of work that has emerged in this area is the investigation of gene-
by-environment interactions. For example, evidence of gene-by-environment
interaction was found by Bakermans-Kranenburg and Van IJzendoorn (2006) in a
sample of 85 mothers who were selected on the basis of having experienced an

important loss. These authors found that the DRD4 gene interacted with maternal
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unresolved loss, as assessed using the Adult Attachment Interview. Infants that had
the 7+ allele of the DRD4 gene and whose mothers were unresolved with respect to
loss were more likely to be disorganized. Put another way, it appeared that the effect
of maternal unresolved loss was stronger for infants with the DRD4 7+ allele. Or, put
the other way around, the findings indicated that carriers of the 7+ repeat were the
least disorganized when their mothers were not unresolved, and in that sense this
study was an early example of evidence indicating genetic “differential susceptibility”
(Bakermans-Kranenburg & van 1Jzendoorn, 2007). Spangler and colleagues (2009)
found no DRDA4-by-parental care interactions in relation to attachment disorganization
in a sample of 106 infants from the Regensburg longitudinal study. They did however
find a GXE effect of parental care on disorganization in relation to a different gene—
the SHTTLPR polymorphism of the serotonin transporter gene (with the short form
being associated with disorganized attachment, but only when parental responsiveness
was low). Notably, Barry, Kochanska and Philibert (N = 88, Barry, Kochanska, &
Philibert, 2008)) found the short form of the SHTTLPR gene to be associated with
attachment insecurity overall (they did not report effects specifically on
disorganization), and that the short-form predicted insecurity more strongly (indeed,
only) when maternal responsiveness was low. The form of this effect, though not the
precise nature of the outcome (insecurity, rather than disorganization) mirrors that
found by Spangler and colleagues quite closely. However, a recent report by Raby
and colleagues (Raby et al., 2012) failed to replicate this SHTTLPR x parental
responsiveness interaction.

The picture concerning gene environment interactions in the development of
disorganized (or indeed insecure) attachment is thus quite mixed, and currently it is

unclear whether replicable associations exist. The recent, larger scale investigation by
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Luijk and colleagues (Luijk, et al., 2011) favors the view that gene-environment
interactions, in addition to the genetic main effects referred to earlier, may not be
reliable. In both US and Dutch samples, data were available on several other genes in
addition to DRD4 (5HTTLPR, DRD2, COMT, OXTR) and on observed maternal
sensitivity. After taking account of multiple hypothesis testing, no reliable genetic
main effects, or gene x sensitivity interactions were apparent in relation to security or
disorganization. However, although this is the most statistically powerful test of
molecular genetic main effects and interactions conducted thus far, it did not involve
measures of the most promising candidate environmental factor with respect to
disorganization: parental anomalous, or frightening/frightened parenting. We await
large-scale tests of such GXE predictions.

Broadly speaking then, the extant work on the molecular genetics of
attachment in infancy, in contrast to the behavior genetic studies, is marked by
inconsistency and failures to replicate. Overall, the net implication of both the twin
and candidate gene studies is that, in keeping with the predictions of attachment
theory, attachment in early life is strongly influenced by the environment and shows
little evidence of being determined by genes.

Should we therefore conclude that further genetic research is not warranted?
In our view, this would be a premature conclusion to draw. Some useful lessons can
be drawn from the larger field of psychiatric genetics. As Kendler (2013) notes,
quantitative behavioral genetics convincingly demonstrated that all major forms of
psychiatric disorder show marked genetic influence, but early studies selecting
candidate genes involved in neurotransmitter function (the so-called "usual suspects"
in candidate gene studies, see Ebstein, Israel, Chew, Zhong, & Knafo, 2010) largely

failed to find replicable associations. As larger-scale studies emerged, and
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researchers increasingly recognized the importance of several methodological issues
(particularly the need for strict controls on type I error), initial findings tended not to
be replicated. Genome-wide association studies (GWAS), which genotype very large
numbers of polymorphisms (often > 500,000 single nucleotide polymorphisms
[SNPs]), came to subsequently dominate the field, with an emphasis on blind
identification of genes without any prior selection based on biological ‘plausibility’.
Initially, these studies, which required very large samples, also failed to find
replicable effects. However, with even larger samples (often Ns greater than 20,000)
what has emerged is quite clear evidence of replicable gene associations for several
major conditions (e.g., schizophrenia, bipolar disorder, see Kendler, 2013). Thus,
GWAS appear to indicate quite convincingly that the majority of genes associated
with liability to psychiatric disorder have reliable but extremely small main effects,
and require very large samples to detect. Secondly, GWAS studies tend to suggest
that the replicable genetic associations are not those that would have been chosen on
the basis of, in hindsight, a perhaps simple-minded model of psychiatric disorder.
Instead, replicable associations for several psychiatric disorders have involved genes
with diverse and largely unanticipated functions, such as inflammatory processes,
calcium channel signalling, cell adhesion and myelination. The meaningfulness of
these findings is supported not only by the statistical data, but also by the fact that the
identified genes are consistently found to be expressed in the brain and that a
substantial proportion of the heritability of psychiatric conditions can be “recovered”
from an analysis of variability in common SNPs across the genome (Kendler, 2013).
In light of the fact that, unlike most psychiatric disorders, the overall
heritability of attachment security appears low (at least in infancy/toddlerhood), it

seems fair to say that the search for genetic main effects on attachment faces
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considerable hurdles. However, GWAS studies, for the most part, focus on genetic
main effects. Somewhat stronger effects have been found for studies of candidate
gene x environment interactions, although even here the picture is complex. Arguably
the most promising gene-environment interaction — the interaction between the short
form of the SHTTLPR gene and life stress in determining depression (Caspi et al.,
2003), has been fraught with non-replications, and remains controversial to this day.
For example, meta-analytic studies have drawn widely divergent conclusions
regarding the reliability of the effect, in part as a result of their differing inclusion
criteria (Uher & McGuffin, 2010). The most recent meta-analysis by Karg et al.
(Karg, Burmeister, Shedden, & Sen, 2011) did however find strong overall evidence
of GxE interaction in depression, based on over 40, 000 individuals, but the results
were notably more robust for childhood maltreatment than for life stress/life events. A
review by Uher and McGuffin (2010) concluded that the evidence in favour of GXE
in depression is quite strong, and that the quality of environmental measures is a key
determining factor in the strength and reliability of findings. In particular, objective
measures of the environment produced more clear-cut evidence of interaction than
subjective self-reports. Thus, we may conclude that gene-environment interaction
studies hold more promise for understanding the development of attachment than
studies of genetic main effects, but that high-quality measures of the environment,
and of the phenotype, and large-scale epidemiologically rigorous samples will likely
be necessary to detect them. More, and larger scale, quantitative genetic studies (e.g.
twin and adoption studies) are also needed to guide molecular genetic studies to the
most promising aspects of attachment (i.e. those with the highest heritability) and to

the right environmental moderators.
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Thus far, we have only addressed the genetic and environmental determinants
of attachment in the first three years of life, but of course attachment is considered an
important aspect of human functioning across the lifespan. Given the modest stability
in measures of attachment over time (see below), it is not appropriate to assume that
the genetic and environmental determinants of childhood, adolescent or adult
attachment are the same as those that obtain in infancy or toddlerhood. Furthermore,
it is important to note that to the extent that behaviour genetic studies have found
evidence of shared environmental effects on other aspects of development, this has
tended to be early in the lifespan (infants and pre-schoolers). The shared environment
may thus represent a set of causal influences that are more dominant in early life and
that may diminish with time (Plomin, et al., 2013). Another important consideration is
that attachment status in childhood, adolescence, and adulthood is measured and
conceptualized very differently to the separation-reunion or secure base tools used in
the early years, a difference that may alter the balance of genetic and environmental
determinants one observes. Indeed, Main (Main, 1996) argued that the ability to
reflect upon and integrate what might be difficult early experiences, which is central
to adult/adolescence measures of attachment, may place greater weight on individual

characteristics that are partly heritable (Main, 1996).

Several studies have examined the role of genes and environments in
attachment styles (as indicated by self-reports, such as the Experiences in Close
Relationships Scale, Fraley, Waller, & Brennan, 2000) in adults. In a sample of 239
adult twin pairs, Brussoni and colleagues (Brussoni, Jang, Livesley, & MacBeth,
2000) estimated that 37% of the variance in attachment anxiety was due to genetic
differences and 60% to non-shared environment. Attachment avoidance on the other

hand was not heritable, and 29% of the variance was attributable to shared
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environment. These results were replicated by Crawford and colleagues (Crawford et
al., 2007), finding 40% heritability for attachment anxiety and no genetic influence on
avoidance. However, Picardi and colleagues (Picardi, Fagnani, Nistico, & Stazi,
2011), using a relatively large sample of young adult twins (n = 677 twin pairs),
replicated the findings for attachment anxiety (45% heritability; 55% non-shared
environment), but not those for avoidance (finding 36% heritability, and 64% non-
shared environment). In a recent large-scale study of middle age men, Franz et al.
(2011) found that genetic differences accounted for 38% of the variance in attachment
anxiety and 27% of the variance in attachment avoidance. Notably, they found that
the genes involved in attachment anxiety and avoidance only partly overlapped and
that attachment avoidance in particular showed distinct genetic influences that were
independent of measures of depression and personality (see also Donnellan, Burt,
Levendosky, & Klump, 2008). There is thus highly consistent evidence that self-
reported attachment anxiety is influenced by genetic factors, and larger twin studies
also tend to indicate genetic influence on attachment avoidance. Inconsistencies
between studies may also reflect the different measures used, as the two studies that
found shared environmental effects on avoidance used the Relationship Scales
Questionnaire (Griffin & Bartholomew, 1994), while those that did not used the ECR

or the Adult Attachment Scale (Collins & Read, 1990).

These findings provide a partial picture of the genetic and environmental
determinants of attachment in adulthood, as measured using self-reports. However,
one cannot infer from this the pattern of heritability of attachment as measured using
representational/interview measures, because numerous studies show these two
measurement approaches to be essentially orthogonal (Roisman et al., 2007). Recent

studies with adult or adolescent siblings using the AAI provide some useful data in
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that regard. Two independent studies have found effectively no correspondence
between siblings in their overall security of attachment as assessed in the AAI
(Fortuna, Roisman, Haydon, Groh, & Holland, 2011; Kiang & Furman, 2007).
Although these data do not bear directly on the role of genes, they do suggest that the
shared environment may not play as strong a role in adult attachment as that observed
in infants (cf. van IJzendoorn, et al., 2000). Currently, the strongest available direct
evidence regarding the role of genes and environments in representational measures
of attachment comes from a recent relatively large-scale twin study by Fearon and
colleagues (Fearon, Shmueli-Goetz, Viding, Fonagy, & Plomin, 2013). Fearon et al.
used the Child Attachment Interview (Shmueli-Goetz, Target, Fonagy, & Datta, 2008)
to study the attachment representations of 551 adolescent twin pairs (aged 15 years),
drawn from the Twins Early Development birth cohort study (TEDS, see Trouton,
Spinath, & Plomin, 2002). The results differed quite dramatically from the findings of
the earlier twin studies of infant/toddler attachment. First, no evidence of shared
environmental influence was found; DZ twins, much like the siblings described
above, showed no significant correspondence in their attachment classifications, and
only weak correlations for the continuous security scale (r = .20, N = 261 twin pairs).
Second, strong evidence of genetic effects emerged. In contrast to the DZ twins, MZ
twins showed marked resemblance for security and coherence, with the correlation
between twins for coherence being double that observed for DZ twins (r = .40).
Standard genetic analysis showed that after controlling for gender and age, 38% of the
variance in coherence and 35% of the variance in binary security was attributable to
genetic factors. The remaining variance was attributable to the non-shared
environment and measurement error. When one considers that measurement error

attenuates the genetic effect, these heritability figures are likely to be underestimates.
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The same considerations of course would caution against ruling out a modest shared
environmental effect, as attenutation could have occurred to such a degree that it

could not be reliably detected in this sample.

These findings are striking in their marked contrast to those identified in very
young children. We cannot at this stage ascertain whether they reflect a distinct
feature of the adolescent period (where we know normative increases in dismissing
speech can be observed, see Bakermans-Kranenburg & van IJzendoorn, 2009; Waters,
Weinfield, & Hamilton, 2000; Weinfield, Sroufe, & Egeland, 2000), or are reflective
of a broader unfolding process of developmental change taking place beyond that.
They certainly draw attention to the possibility that the genetic and environmental
determinants of attachment may not be constant across development, and raise the
possibility that genes may begin to shape the organization of attachment, at least at
the representational level, in adolescence, and possibly beyond. If these findings
prove to be correct, a key question to be addressed by future research is how such
changes in the genetic profile of attachment between infancy and adolescence come
about. We can imagine mechanisms operating at two distinct levels: it may be that
these genetic effects occur via gene-environment environmental interplay, such that
heritable traits in the child begin to affect parent-child interactions (e.g., evoking
hostility/negativity, see Avinun & Knafo, 2013; Narusyte et al., 2008), which in turn
impact on the adolescent’s attachment organization. Such a mechanism is an example
of gene-environment correlation. Another possibility is that these effects arise at the
level of the individual’s response to attachment-related experiences. For example,
genetically-influenced traits may affect adolescents’ emotion-regulation skills, bias
their interpretations of attachment experiences or influence their ability to integrate

them coherently within an internal working model. All of these processes might feed
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into adolescents’ states of mind with respect to attachment as they shift with time
developmentally. It would be wrong of course to emphasize only the genetic findings
regarding adolescent attachment. In keeping with studies of infants and toddlers,
attachment in adolescence clearly demonstrates marked non-shared environmental
influence and these findings compel the field to investigate the environmental
mechanisms leading to differences in security between children raised in the same
family. Finally, we note that an urgent research question is whether genetic influences
also characterize attachment into adulthood as assessed in the Adult Attachment
Interview. In that context, there is of course already existing evidence that
representational assessments of adult attachment are associated with earlier caregiving
experiences (e.g., Beijersbergen, Juffer, Bakermans-Kranenburg, & van 1Jzendoorn,
2012). Furthermore, even were one to find genetic influences on adult attachment, this
would not necessarily imply that the inter-generational transmission of attachment
from parent to child is mediated by genes (D'Onofrio et al., 2007). In that regard,
evidence of intergenerational continuity from parent to child among children in foster
care (Dozier, Stovall, Albus, & Bates, 2001), where caregivers and their children are

not biologically related, would seem to indicate environmental transmission.

Continuity and Change in Attachment Security across the Life Course
The nature of internal working models contributes to an implicit assumption in
attachment theory that individual differences in attachment security are relatively
stable over time. To be sure, according to attachment theory (Bowlby, 1969), relative
stability in internal working models is thought to be ensured through the increasing
automatization of parent-child interactions, ultimately decreasing attentional demands

and conscious revision of working models. Such habitual interaction patterns also
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lead to negative or positive perceptual biases that color expectations and
interpretations of subsequent experiences. Moreover, because both the caregiver and
child hold working models of the relationship, if one partner attempts to change
routinized relationship patterns, the other is likely to resist and attempt to maintain the
established pattern. Bowlby also acknowledged, however, that updates to internal
working models are expected under certain environmental conditions, including
changes in parent-child relationship quality and/or changes in life circumstances that
improve or undermine the caregiver’s perceived or actual ability to sensitively
respond to the child’s attachment needs. Thus, although attachment security is
expected to remain relatively stable across the life course, it is also recognized that
lawful change in security is possible given attachment-relevant changes in life
circumstances (see Bretherton & Munholland, 2008).

Questions concerning stability and lawful change in attachment security have
garnered a great deal of interest and have been the focus of much empirical inquiry.
Initial investigations in this area focused on short-term stability in the organization of
attachment behavior during childhood. In the first investigation of this kind, Waters
(1978) provided evidence for remarkably strong stability in infants’ organized
attachment patterns in relation to their mother as measured by the Strange Situation
from 12 to 18 months (see also Goossens, van 1Jzendoorn, Tavecchio, &
Kroonenberg, 1986). However, subsequent investigations of the stability of mother-
child attachment security from the Strange Situation to another standardized
observational assessment of attachment during early childhood (e.g., Strange
Situation, AQS, modified Strange Situation) provided mixed evidence. Although
some studies found significant stability (Howes & Hamilton, 1992; Main, et al., 1985;

Main & Weston, 1981; Owen, Easterbrooks, Chase-Lansdale, & Goldberg, 1984;
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Vaughn, Egeland, Sroufe, & Waters, 1979; Wartner, et al., 1994), others did not
(Belsky, Campbell, Cohn, & Moore, 1996; Egeland & Farber, 1984; Thompson,
Lamb, & Estes, 1982).

An understandably more challenging question to address concerns the stability
of attachment security from infancy to adulthood, as empirically addressing such
questions necessarily requires prospective, longitudinal data (for an overview of such
studies, see Grossmann, Grossmann, & Waters, 2005; Roisman & Haydon, 2011). As
such, evidence regarding stability and change in attachment security from infancy into
the years of maturity emerged only relatively recently, dating to 2000 when a handful
of studies were published simultaneously in the journal of Child Development
(Hamilton, 2000; Lewis, Feiring, & Rosenthal, 2000; Weinfield, et al., 2000). As with
the literature on short-term stability in attachment security, the extant longitudinal
studies have provided mixed evidence, with some studies finding stability in
attachment security from infancy, as assessed with the mother in the Strange
Situation, to adulthood, as assessed with the AAI (e.g., Hamilton, 2000; Main, 2000,
2001; Main, Hesse, & Kaplan, 2005; Waters, Merrick, Treboux, Crowell, &
Albersheim, 2000), and other not (Beijersbergen, et al., 2012; Lewis, et al., 2000;
Weinfield, et al., 2000; Zimmermann, Fremmer-Bombik, Spangler, & Grossmann,
1997).

Although the apparent discrepancy among these findings regarding attachment
stability across the life course can be explained in a number of ways, one
interpretation that has emerged in the literature in light of evidence that studies
focused on middle-class, relatively low-risk families have generally provided
evidence for stability in attachment security (e.g. Main, et al., 2005; E. Waters, 1978)

and studies focused on at-risk samples have not (e.g., Egeland & Farber, 1984;



64

Weinfield, et al., 2000) is that attachment security is generally stable, except in
populations that are at higher risk for experiencing life stress and, thus, more
profound changes in the caregiving environment (e.g., Waters, Weinfield, et al.,
2000). In order to test such claims and provide a more accurate estimate of the
stability of attachment security across the early life course, Fraley (2002) conducted a
meta-analysis of this literature, specifically including studies that reported on the
association between attachment security as assessed by the Strange Situation and
another behavioral measure of attachment (Strange Situation, AQS, modified Strange
Situation) or the AAI. Findings from this meta-analysis provided evidence that
attachment security is moderately stable from infancy to adulthood (r[®] = .39), and
consistent with prior conclusions, attachment security was found to be less stable in
samples considered to be at higher risk (r = .27) than those at lower risk (r = .48).
Pinquart, Feupner, and Ahnert (2013) provided an update of this effort in light
of more recently published work in their meta-analysis on the stability of attachment
security. Similar to Fraley’s (2002) findings, Pinquart and his colleagues (2013)
provided evidence for moderate stability in attachment security across early childhood
(r’s range from .24 - .46 depending on the time interval between assessments) and
that the effect was significantly weaker in at-risk samples (r =.21) than in not at-risk
samples (r = .36). In contrast to findings from Fraley (2002), however, Pinquart and
colleagues (2013) found that attachment security was not significantly stable from
infancy to adulthood (r = .14). Unfortunately, because Pinquart and colleagues (2013)
included a range of adult attachment assessments, whereas Fraley (2002) focused on
studies employing the AAI as the assessment of adult attachment, it is difficult to
determine whether this discrepancy is due to the emergence of new evidence of the

relative instability in attachment security published in the interim between Fraley’s
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(2002) and Pinquart et al.’s (2013) meta-analyses, or due to differences in the scope
of the two meta-analyses.

It is even more important to note that, due to the small sample size of many of
the investigations of attachment stability across the early life course, the total number
of individuals studied from infancy to young adulthood in the extant literature is, by
most standards, quite modest, resulting in a relatively limited corpus on which to
estimate the stability of attachment security. In fact, only about 785 participants have
been studied across all investigations to date (Roisman & Haydon, 2011). In the most
recent wave of the NICHD Study of Early Child Care and Youth Development
(SECCYD)—a longitudinal study following over 1,000 low-risk participants from
infancy to adulthood and comprising several early observational assessments of
mother-child attachment security (Strange Situation administered at 15 mo., AQS
administered at 24 mo., modified Strange Situation administered at 36 mo.)—857
participants were administered the AAI at age 18, making it the largest, most
comprehensive single investigation of the stability of attachment security to date.
Helping to reconcile prior mixed evidence in the literature, findings from this study
indicate that although attachment security is significantly stable over the early life
course, the magnitude of such stability is quite weak by conventional standards (r =
.12; Groh et al., in press).

As with prior investigations of attachment stability, caregiving and contextual
sources of variation that might contribute to stability and lawful change in attachment
security were also examined in the SECCYD (Booth-LaForce et al., in press). Prior
investigations have identified several theoretically relevant aspects of the caregiving
environment that might contribute to stability and change in attachment security (e.g.,

Beijersbergen, et al., 2012; Egeland & Farber, 1984; Frodi, Grolnick, & Bridges,
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1985; Hamilton, 2000; Lewis, et al., 2000; Main, et al., 2005; NICHD Early Child
Care Research Network, 2001, 2006; van Ryzin, Carlson, & Sroufe, 2011; Waters,
Weinfield, et al., 2000; Weinfield, et al., 2000; Weinfield, Whaley, & Egeland, 2004).
However, studies have varied in terms of the contextual factors investigated and
findings across studies have not always converged, making it difficult to draw firm
conclusions regarding whether instability in attachment security is lawful and which
environmental factors contribute to positive and negative deflections from infancy to
adulthood.

The large longitudinal SECCYD sample includes assessments over time of
important potential sources of change and continuity in attachment security; thus, it is
very well-positioned to address questions concerning environmental factors
associated with stability and change in attachment. Consistent with expectations that
internal working models are reinforced by stability in parent-child relationship quality
over time, evidence from this study indicated that stability in attachment security (vs.
insecurity) is associated with higher levels of maternal sensitivity, more paternal
physical presence in the home, and lower levels of paternal psychopathology over the
course of development from infancy to adulthood. Overall, findings from this
investigation were also consistent with claims that instability in attachment-relevant
variation across the early life course is lawful, in that change in attachment security
can be explained by comparable changes in attachment-relevant life circumstances.
Specifically, individuals who experienced high quality relationships in infancy but
came to develop insecure attachment representations in adulthood experienced higher
levels of paternal physical absence from the home, larger increases in negative life
events, and larger declines in the quality of maternal sensitivity over the course of

development. In contrast, individuals who overcame early insecurity and developed
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secure attachment representations in adulthood were found to experience higher levels
of maternal sensitivity over the early life course (Booth-LaForce, et al., in press).

Taken together, findings from across the literature on continuity and change in
attachment security provide evidence that attachment security is not especially stable
across the life course, but that when discontinuity exists, it can be explained by
attachment-relevant changes in the caregiving environment. That said, several
limitations of this literature should be noted and addressed in future research. The
literature on attachment stability is largely a literature of mother-child attachment.
Pinquart and colleagues (2013) have provided evidence in their meta-analysis that the
stability of father-child attachment security (r = .27) is comparable to that of mother-
child attachment security. However, such evidence is based on a relatively limited
corpus of data. Indeed, only two studies based on relatively small samples have
investigated the concordance between father-child attachment security in infancy and
the security of attachment representations in adulthood (Steele & Steele, 2005;
Zimmermann, et al., 1997). As it may be the case that attachment security with both
the mother and father, rather than security with the mother alone, is more predictive
of states of mind with respect to attachment in adulthood, there is a clear need for
more comprehensive investigations of the stability of attachment security that include
assessments of attachment with both mothers and fathers.

In addition, two diverging perspectives of attachment stability have emerged
in the literature. According to what has been referred to as the revisionist perspective,
working models are revised and updated in light of ongoing experiences, and thus, it
is not necessarily expected that working models in adulthood will correspond with
those developed in infancy. In contrast, according to the prototype perspective, while

updating of working models in light of new experiences is acknowledged, it is also
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argued that models developed in infancy remain unchanged and continue to anchor
interpersonal experiences throughout the life course (see Fraley, 2002). Because
evaluating such claims requires attachment security to be assessed repeatedly over
developmental periods, longitudinal investigations of attachment stability that only
include two assessments of attachment security, which is typical in the extant
literature, are unable to distinguish between these two perspectives. Fraley (2002)
meta-analytically evaluated the empirical support for such claims in light of available
evidence at the time, providing evidence consistent with the prototype perspective.
However, in light of evidence from Pinquart and colleagues’ (2013) meta-analysis
and findings from the SECCYD (Groh et al., 2013) of relatively weak stability in
attachment security from infancy to adulthood, such claims might have to be re-
evaluated in light of this more recent evidence.

Inherent in the study of attachment stability is the assumption that stability and
lawful change in attachment security is environmentally mediated. However, nearly
all studies on the stability of attachment security have relied on samples in which
parents and children are genetically related (but see Beijersbergen et al., 2012),
leaving open the possibility that stability and lawful change in attachment security
might be attributed to the genetic relatedness between the parent and child. Initial
evidence from a study of adopted children and their mothers that greater levels of
maternal sensitivity in infancy and adolescence are associated with stability in
attachment security and that positive changes in maternal sensitivity from infancy to
adolescence are associated with positive deflections in attachment security
(Beijersbergen et al., 2012) support an environmentally mediated pathway (although
such findings could also be explained by gene-environment correlation). Given the

centrality of this issue to attachment theory, future work should further employ
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genetically-informed research designs (including studies of monozygotic and
dizygotic twins) to thoroughly address issues concerning environmental or genetic
mediation of stability and lawful change.

Finally, the literature on the stability of attachment security is predicated on
the assumption that the key test of stability in security should involve the prediction
from infant assessments of attachment security (e.g., Strange Situation) to adult
assessments (e.g., AAI). Such a focus might be an error of emphasis for at least two
reasons. First, given that Bowlby (1973) theorized that internal working models are
only tolerably accurate representations of prior experiences, such a focus may be an
overly conservative test of attachment stability. For example, when examining the
contribution of adults’ attachment-relevant experiences with caregivers over the
course of childhood to their states of mind with respect to attachment as measured at
age 18 with the AAI in the context of the SECCYD, 20% of the variance in
dismissing states of mind and 11% of the variance in preoccupied states of mind in
adulthood were accounted for by assessments of adults’ prior experiences with
mothers and fathers (Haydon, Roisman, Owen, Booth-LaForce, & Cox, in press).
Second, there is a very clear need for studies that examine stability and change in
security within adolescence and adulthood (see Allen, McElhaney, Kuperminc, &
Jodl, 2004; Crowell, Treboux, & Waters, 2002), not incidentally a period of
development when it is possible to use a common assessment of security over

assessments.

Children’s Attachment Security and Psychopathology
Bowlby was particularly interested in the developmental origins of children’s

emotional disturbance, and believed that early relational experiences were of great
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importance in the ontogeny of mental health and illness. Yet, the majority of initial
work on the developmental significance of individual differences in early attachment
security primarily focused on children’s normative development, and in particular on
the contribution of early attachment relationships to subsequent interpersonal
competence (Berlin, Cassidy, & Appleyard, 2008; Groh et al., under review;
Schneider, Atkinson, & Tardif, 2001). However, as the field of developmental
psychopathology took shape (see Cicchetti, 1984) and early attachment insecurity was
further conceptualized as a risk factor for the development of behavioral problems
(Sroufe, 1988), there was renewed interest in the significance of early parent-child
attachment relationships for the development of psychopathology (see DeKlyen &
Greenberg, 2008). In the past few decades, a sizable literature on the links between
early attachment and psychopathology has emerged, establishing attachment theory as
a dominant theoretical framework guiding research on the role of early experiences in
the development of psychopathology. In this section, we provide an overview of this
now vast literature and offer new insights in light of recent meta-analytic evidence
(Fearon, Bakermans-Kranenburg, van 1Jzendoorn, Lapsley, & Roisman, 2010; Groh,
Roisman, van IJzendoorn, Bakermans-Kranenburg, & Fearon, 2012; Madigan,
Atkinson, Laurin, & Benoit, 2013). Following the focus of research in this area, we
primarily discuss investigations of the links between early mother-child attachment
security and externalizing (e.g., aggression) and internalizing (e.g., anxiety,
depression) symptomatology.

A number of (non-mutually exclusive) mechanisms have been proposed to
explain why early attachment experiences might be associated with psychopathology.
The dominant explanation concerns the internal working models (IWM) construct

(Bowlby, 1973, 1980; Bretherton & Munholland, 2008). As described previously in
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this chapter, based on caregivers responsiveness to attachment signals, infants
develop cognitive-affective representations, or IWMs, that encompass views of the
caregiver as (un)responsive, and in turn, views of the self as (un)worthy of love and
care that overtime become generalized into views of the self, others, and the nature of
relationships. As a result of the care they receive, insecure infants are believed to
develop IWMs characterized by anger, mistrust, anxiety, and/or fear, coloring their
subsequent social experiences and ultimately heightening their risk for developing
psychopathology, whereas secure children are believed to develop IWMs
characterized by inner confidence, efficacy, and self-worth, helping to buffer them
against developing mental illness.

Because both theory and research have established the importance of emotion
regulation in the etiology and maintenance of internalizing and externalizing
problems (Chaplin & Cole, 2005; Izard, Youngstrom, Fine, Mostow, & Trentacosta,
2006), another powerful explanatory framework concerns the contribution of early
attachment relationships to children’s developing capacity to tolerate and manage
affect. More specifically, it has been argued that within the parent-child attachment
relationship, children develop either adaptive (in the case of secure children) or
maladaptive (in the case of insecure children) emotion regulation strategies (Cassidy,
1994; Isabella, 1993; Sroufe, 1979, 1996) that serve, respectively, as either protective
or risk factors for later psychopathology (e.g., Carlson, 1998; Guttmann-Steinmetz &
Crowell, 2006).

Another potential avenue through which early attachment experiences might
contribute to the development of psychopathology occurs at the level of behavior.
Through the history of care they receive, children develop specific behavioral

strategies for interacting with their caregivers that might be considered adaptive
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organizations of behavior given the constraints of the quality of caregiving the
children have experienced. For example, on the assumption that resistant infants
experience a history of inconsistently responsive care, it would be considered
adaptive (at least in the narrow, proximal sense) to exaggerate attachment behavior in
order to increase the likelihood that the caregiver will respond to the infant’s needs
(Simpson & Belsky, 2008). However, such behavioral strategies might be considered
maladaptive outside the context of the parent-child relationship, placing insecure
children at heightened risk for social exclusion and developing psychopathology
(Greenberg, Speltz, & DeKlyen, 1993; Weinfield, Sroufe, Egeland, & Carlson, 2008).
Other potential mechanisms that have been proposed to buffer secure children from
the development of internalizing and externalizing symptoms include (a) developing
sense of self-confidence stemming from experiences of support and comfort and
through effective exploration of the environment (Goldberg, 1997), (b) generalized
positive social expectations (e.g., Dodge & Coie, 1987), (c) socialization of moral
emotions and values (Kochanska, 1997; van 1Jzendoorn, 1997), (d) continuity in
ongoing supportive caregiving (Lamb, Thompson, Gardner, Charnov, & Estes, 1984),
and (e) social regulation of biological systems mediating effective stress and arousal
regulation (e.g., Suomi, 2003; Weaver et al., 2004).

Although Bowlby’s ideas concerning the significance of children’s early
experiences with primary caregivers for subsequent developmental (mal)adaptation
were highly influential, the development of the Strange Situation Procedure greatly
facilitated the empirical investigation of the correlates and consequences of the
quality of early parent-child attachment relationships. One of the earliest and most
influential longitudinal studies of the developmental sequelae of early attachment

variation was launched in Minnesota by Byron Egeland and Alan Sroufe (see Sroufe,
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Egeland, Carlson, & Collins, 2005a). It was in the context of this landmark
longitudinal study that the conceptual links between attachment and psychopathology
were elaborated on, providing the field with more specific hypotheses regarding the
legacy of early attachment experiences for the development of psychopathology.

Specifically, this relatively large, high-risk cohort has been followed for over
35 years beginning at birth, and results from extensive assessment of adaptive and
maladaptive behavior have provided consistent evidence that individuals who
developed an insecure attachment relationship with their mother in infancy are at
heightened risk for developing psychopathology across the life course (Sroufe, et al.,
2005a). Results have also revealed that specific types of attachment insecurity serve
as distinct diatheses for the development of externalizing versus internalizing
symptomatology, with insecure-avoidant infants found to be at heightened risk for
developing aggression (believed to result from feelings of anger derived from early
rejection by caregivers) and resistant infants found to be at heightened risk for
developing anxiety (believed to result from feelings of worry derived from early
inconsistent or unresponsive care; Sroufe, 2003). Such evidence has contributed to the
hypothesis that early avoidance increases risk for developing externalizing symptoms,
whereas early resistance increases risk for developing internalizing symptoms. In
addition, with the discovery of attachment disorganization, it was further
hypothesized that because disorganized infants show contradictory and fragmentary
behaviors—indicative of a breakdown of an organized emotion regulation strategy in
the face of stress—they might be at heightened risk for developing both internalizing
and externalizing symptoms (Carlson, 1998).

A second hypothesis to emerge from the work at Minnesota is that early

attachment experiences play an enduring, if probabilistic, role in shaping
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developmental (mal)adaptation. Consistent with Bowlby’s (1973) view that current
adaptation is a function of both prior and current circumstances, Sroufe and his
colleagues (Sroufe, Egeland, & Kreutzer, 1990) claimed that current experiences have
the power to transform adaptation without erasing the history of prior adaptation.
Thus, early attachment-relevant experiences are thought to contribute in enduring
ways to adaptation across the life course.

Although consistent evidence from the Minnesota study has been presented in
support of these hypotheses (Sroufe, et al., 2005a; Sroufe, Egeland, Carlson, &
Collins, 2005b), other investigations have not always found a significant link between
early attachment insecurity and disorganization and symptoms of psychopathology.
Indeed, in the same monograph in which the first evidence was presented from the
Minnesota study of a significant link between attachment insecurity and behavior
problems (e.g., hostility, withdrawal; Erickson, Sroufe, & Egeland, 1985), evidence
from another longitudinal study of 120 middle-class families was presented in which
no association between individual differences in mother-child attachment security and
behavioral problems was found (Bates, Maslin, & Frankel, 1985). This lack of
consistent evidence across studies might be explained in a number of ways, but
because investigations of middle-class, relatively low-risk families have tended to not
find a main effect of attachment insecurity on psychopathology (e.g., Bates, et al.,
1985; Fagot & Kavanagh, 1990; Lewis, Feiring, McGuffog, & Jaskir, 1984), whereas
studies focused on more at-risk samples have (e.g., Easterbrooks, Davidson, &
Chazan, 1993; Goldberg, Gotowiec, & Simmons, 1995; Lyons-Ruth, Easterbrooks, &
Cibelli, 1997; Shaw, Keenan, Vondra, Delliquadri, & Giovannelli, 1997; Shaw &
Vondra, 1995), one explanation that has emerged in this literature to explain such

divergent findings is that attachment insecurity and disorganization should be thought
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of as interactive risk factors that are more predictive when considered with other
potential risk factors (e.g., socioeconomic disadvantage, parent psychopathology;
Belsky & Fearon, 2002; DeKlyen & Greenberg, 2008; Fearon & Belsky, 2011;
Kobak, Cassidy, Lyons-Ruth, & Zir, 2005). That said, it is important to note that
some studies have found risk status not to heighten insecure children’s risk for
developing symptoms of psychopathology (e.g., Cicchetti, Rogosch, & Toth, 1998),
and main effects of attachment insecurity on symptoms of psychopathology have
emerged in low-risk samples (e.g., Bohlin, Hagekull, & Rydell, 2000).

Given the sheer volume and diversity of studies that have examined the
contribution of early attachment security to the development of psychopathology and
the complex pattern of findings that have emerged from such investigations, it has
become virtually impossible to provide a clear narrative review of this literature.
Accordingly, we recently conducted a series of meta-analyses to quantitatively
evaluate the extant empirical evidence in light of key hypotheses regarding the
significance of early attachment insecurity and disorganization (using observational
assessments of mother-child attachment administered between 1 — 6 years) for the
development of externalizing (Fearon, et al., 2010) and internalizing (Groh, et al.,
2012) symptomatology. The need for such quantitative reviews of this literature to
draw clearer conclusions regarding links between early attachment variation and
psychopathology is evident by the fact that shortly after the publication of our meta-
analysis on early attachment and internalizing symptoms, a second meta-analysis on
the same topic was published (Madigan, et al., 2013). As the results of this meta-
analysis largely converged with our own, we focus our discussion on the results from

our own work.
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Overall, these meta-analyses provide support for the hypothesis that early
attachment insecurity heightens children’s risk for developing externalizing and
internalizing symptoms (Fearon, et al., 2010; Groh, et al., 2012; Madigan, et al.,
2013). More importantly, however, as the meta-analysis on early mother-child
attachment variation and externalizing symptoms includes nearly 70 independent
samples comprising nearly 6,000 children and the meta-analysis on early mother-child
attachment variation and internalizing symptoms includes over 40 independent
samples comprising over 4,000 children, these meta-analyses provide a more precise
estimate of the magnitude of such effects. Specifically, findings from these meta-
analyses indicate that the effect of early mother-child insecurity on externalizing
symptoms is modest (d = 0.31; Fearon et al., 2010) and significantly stronger than the
surprisingly weak association between early mother-child insecurity and internalizing
symptoms (d = 0.15; Groh et al., 2012).

Consistent with perhaps one of the most provocative hypotheses that has
emerged in this literature that early attachment-relevant experiences have enduring
implications for developmental (mal)adaptation (Sroufe, et al., 1990), the magnitude
of the effects of early insecurity we documented in our meta-analytic work were not
found to vary with the age at which internalizing and externalizing symptoms were
assessed (Fearon et al., 2010; Groh et al., 2012), indicating that the association
between early mother-child attachment insecurity and symptoms of psychopathology
does not wane over the course of development from infancy to early adolescence. In
light of such evidence, there is an urgent need for increased, theory-driven
investigation of the mediating processes accounting for such effects. Indeed,
questions remain regarding whether long-term continuities in the effects of

attachment are due to the ongoing supportive function provided by attachment
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relationships and/or the early effects of attachment experiences on the construction of
stable psychological structures, such as internal working models. Currently, there is
evidence in the literature to support both processes. For example, Belsky and Fearon’s
(2002) analysis of the NICHD Study of Early Child Care and Youth Development
data at 1-3 years suggested that the effect of attachment tended to persist primarily
when there was continuity in the quality of maternal care. An analysis of the same
data set by Haltigan, Roisman, and Fraley (2013) revealed that early maternal
sensitivity, a robust predictor of early security (Bakermans-Kranenburg, van
IJzendoorn, & Juffer, 2003; De Wolff & van 1Jzendoorn, 1997), had an enduring
effect on children’s psychopathology as rated by teachers through age 15, even after
accounting for concurrent effects of maternal sensitivity. Given the importance of
understanding how variation in the early mother-child attachment relationship exerts
an enduring force on children’s mental health, we return to this topic in the next
section of this chapter.

Regarding the contribution of specific types of insecurity to the development
of specific symptoms of psychopathology, results from these meta-analyses provide
scant evidence for claims regarding the differential predictive significance of
insecurity sub-types (avoidance, resistance, disorganization) for the development of
externalizing versus internalizing symptomatology (Fearon et al., 2010; Groh et al.,
2012; Madigan et al., 2013). Specifically, in contrast to claims that early avoidance
increases risk for developing externalizing symptoms and early resistance increases
risk for developing internalizing symptoms, we found that early avoidance was
significantly associated with both internalizing (d = 0.17) and externalizing (d = 0.12)
symptoms, and that early resistance was not significantly associated with internalizing

(d = 0.03) or externalizing (d = 0.03) symptoms. However, partially supporting claims
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that early disorganization increases risk for developing both internalizing and
externalizing symptoms, early disorganization was found to be significantly
associated with externalizing (d = 0.34), but not internalizing (d = 0.08), symptoms
(Fearon et al., 2010; Groh et al., 2012). In light of recent factor analytic and
taxometric evidence (e.g., Fraley & Roisman, in press; Fraley & Spieker, 2003;
Haltigan, Leerkes, et al., in press; Haydon et al., 2012; Roisman et al., 2007), a
potential reason why such theoretically unanticipated effects emerged in these meta-
analyses might be that the traditional categorical coding systems used in
developmental assessments of attachment may not completely capture the latent
structure and taxonicity of attachment-related variation. In some studies, when
empirically-derived dimensions of adult dismissing and preoccupied states of mind
have been used, distinct and theoretically-anticipated correlates of adult attachment
variation have been identified (Fraley & Roisman, in press; Fraley & Spieker, 2003;
K. Haydon, Roisman, Marks, & Fraley, 2011; Whipple, Bernier, & Mageau, 2011).
As such, the continuous avoidance and resistance dimensions of early attachment
might prove useful in identifying distinctive links between specific patterns of
attachment insecurity and the development of internalizing versus externalizing
symptomatology beyond what the conventional categorization is able to achieve.
Following arguments that the magnitude of the effect of early attachment
insecurity might vary according to the whether the child experiences other
psychosocial stressors (Belsky & Fearon, 2002; DeKlyen & Greenberg, 2008; Kobak,
et al., 2005), several moderators of the effect of attachment insecurity on the
development of psychopathology were also examined in these meta-analyses.
Focusing first on contextual risk factors that have been theorized to amplify the effect

of attachment insecurity on the development of psychopathology, in contrast to
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expectations, socioeconomic status was not found to moderate the effect of early
insecurity on internalizing or externalizing symptoms (Fearon et al., 2012; Groh et al.,
2012; Madigan et al., 2013). Such evidence therefore does not provide support for a
diathesis stress model in which the influence of early attachment on maladaptation is
theorized to be strongest in economically deprived populations. Regarding
psychological risk factors, our meta-analytic work did indicate that insecure children
were at especially heightened risk for developing externalizing symptoms (but not
internalizing symptoms [Groh et al., 2012; Madigan et al., 2013]) if they were
diagnosed with a clinical disorder or had a parent suffering from psychopathology
(Fearon et al., 2010). Taken together, findings from these meta-analyses provide
limited support for claims that the effects of early insecurity on psychopathology are
magnified when children experience other risk factors.

However, it is important to note that relatively few studies have systematically
examined the effect of multiple risk factors in combination (e.g., low SES, parental
psychopathology, and/or clinical status). For example, evidence from the NICHD
SECCYD indicates that the association between attachment and psychopathology is
amplified under conditions of multiple contextual risk factors (Belsky & Fearon,
2002). Furthermore, in a recent paper, also using data from the SECCYD, Fearon and
Belsky (2011) found statistically rather strong evidence that disorganized attachment,
in particular, foreshadowed marked increases in teacher-reported externalizing
behavior problems across the primary school years for boys reared in low-SES
circumstances. Thus, these findings suggest that both gender and low-SES status
might be relevant when considering attachment and the development of externalizing
problems in childhood. In light of such evidence and theoretical arguments that the

experience of multiple risk factors might be especially important for heightening
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children’s risk for psychopathology (Rutter, 1979), further research in this area
focused on children experiencing multiple forms of psychosocial risk is needed.
Partially supporting claims that insecurity might heighten the risk for
developing externalizing symptoms in boys and internalizing symptoms in girls
(DeKlyen & Greenberg, 2008), the association between early mother-child insecurity
and externalizing symptoms was found to be stronger for boys than girls (Fearon et
al., 2010). In contrast, early mother-child insecurity was not more strongly associated
with internalizing symptoms for girls than boys (Groh et al., 2012; Madigan et al.,
2013). Instead, Madigan and colleagues (2013) found that insecure boys were also at
significantly heightened risk for developing internalizing symptoms. Although Groh
and colleagues (2012) also found that the effect of insecurity on internalizing
symptoms was larger for boys than girls, the difference was not quite statistically
significant (p = .06). This almost certainly non-significant difference in findings is
attributable to the slightly different selection criteria of the meta-analyses.
Importantly, however, findings from both meta-analyses clearly demonstrate that
insecure girls are not at higher risk than boys for developing internalizing symptoms.
In addition to providing more precise estimates of the magnitude of the effects
of early insecurity on internalizing and externalizing symptoms and identifying
moderators of such effects, quantitative reviews of the literature on early attachment
and psychopathology have also identified key gaps in this literature. For example,
there is a clear paucity of research on the significance of children’s attachment
relationships with fathers for social and emotional development. Because of the
relative neglect of father-child relationships in research on early attachment and
internalizing (but see Fagot, 1995; Rothbaum, Rosen, Pott, & Beatty, 1995; Suess,

Grossmann, & Sroufe, 1992) and externalizing (but see Aviezer, Sagi, Resnick, &
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Gini, 2002) symptomatology, firm conclusions regarding the significance of such
attachment relationships for the development of psychopathology cannot yet be
drawn. There is clearly an urgent need for further research on the developmental
significance of early father—child attachment security. Such research, in addition to
examining the unique effects of father-child attachment on children’s development,
should also incorporate a broader family systems approach in which the interactive
effect of attachment security with both parents is examined. For example, recent
evidence suggests that developing a secure attachment relationship with one parent
might offset the negative effects of developing an insecure attachment relationship
with the other on children’s mental health (Kochanska & Kim, 2013; see also Suess,
etal., 1992).

In addition, the overwhelming majority of investigations of attachment and
psychopathology have used the mother-reported Child Behavior Checklist
(Achenbach, Edelbrock, & Howell, 1987) or the Teacher Report Form (Achenbach,
1991) of the Achenbach System of Empirically Based Assessment (ASEBA) as
measures of children’s externalizing and internalizing symptoms. Because parents and
teachers might find it more difficult to report on internalizing symptoms than
externalizing symptoms due to the more “public” and observable nature of
externalizing versus internalizing symptoms, the heavy reliance on such reports in this
literature might have contributed to the surprisingly small effect for early mother-
child attachment security on internalizing symptoms. Accordingly, future research in
this area should make use of trained observers (e.g., clinicians) of internalizing
symptoms in order to determine whether the effect of early insecurity on internalizing

symptoms is stronger when such reports are used.
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Taken together, evidence from across the literature on the developmental
significance of early attachment-relevant experiences for psychopathology suggests
that the quality of the early attachment relationship that children develop with their
mother has a modest, yet enduring, influence on the evolution of children’s mental
health over the early life course. Such evidence clearly demonstrates that avoidant or
resistant attachment relationships are not inherently pathological. Instead, early
attachment security and insecurity are best considered as protective or risk factors,
respectively, that should be considered in a broader developmental model of
psychopathology. The status of disorganized attachment is more difficult to outline
due to a lack of systematic research efforts in clinical populations using adequate
outcome parameters. Its strong association with child maltreatment (Cyr, et al., 2010)
and with growing up in institutional settings (Bakermans-Kranenburg et al., 2011)
might make disorganized attachment a clearer candidate for a direct causative agent in
the emergence of psychopathology, perhaps particularly for disorders with a
dissociative component (Carlson, 1998; Sroufe, et al., 2005b) or for problems related

to aggression (Fearon, et al., 2010; Lyons-Ruth, et al., 1997).

The Search for Mediators
Although an extensive volume of research has examined the basic connection
between attachment and children’s functioning, considerably less has been done to
track the longitudinal mediating processes, residing in the child, that could help
account for attachment’s beneficial or detrimental effects. However, quite a number
of studies have examined cross-sectional and longitudinal associations between
attachment and a range of theoretically plausible mediating variables. A diverse set of

processes has been explored, from the underlying biology of stress regulation, to
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cognitive and social-cognitive mechanisms involved in social perception and social
action. Understanding these mediating factors is extremely important for a full
account of the role of attachment in the development of psychopathology and, in

principle, in the use of attachment concepts in intervention.

Physiological Mediators

Attachment behavior is assumed to serve as the infant’s primary means of
regulating stress, and hence a logical mechanism mediating long-term outcomes
associated with attachment security and insecurity is via alterations in the functioning
of the stress system. Extensive work in humans and animals testifies to the deleterious
effects of chronic stress exposure, and of the role of sympathetic, parasympathetic,
endocrine and immune systems in these effects on both emotional and physical health
(Juster, McEwen, & Lupien, 2010). Furthermore, recent animal studies suggest that
variations in parental care during an early critical period induce a set of more or less
permanent epigenetic changes to the stress system (Weaver, et al., 2004). While these
fascinating findings are difficult to investigate directly in humans, they nevertheless
underline the close connections between early care and the neurobiology of stress.
Seminal early work by Sroufe and Waters (Sroufe & Waters, 1977) and Spangler and
Grossman (G. Spangler & Grossmann, 1993) first studied the relationship between
attachment patterns and heart rate during the Strange Situation Procedure. Sroufe and
Waters’ original paper, based on detailed case studies, appeared to indicate that the
heart rates of secure infants, relative to both resistant and avoidant infants, decelerated
most quickly upon reunion, and also that avoidant infants, despite their outward
demeanor, showed similar elevations in heart rate to the other attachment categories
during separation. These initial findings thus provided support for two key predictions

of attachment theory: 1) that avoidance is a secondary behavioral strategy for coping
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with attachment-related stress, and not an indication of a lack of distress, and 2) that
secure attachment behavior affords the infant a more efficient means of regulating
physiological arousal. It is notable, however, that rather limited replication studies
have been conducted to confirm these biobehavioral profiles of the secure and
insecure attachment groups in the Strange Situation (see Fox & Hane, 2008) and the
limited work done has not consistently found the same effects. Spangler and
Grossman’s (1993) study did not find differences in heart rate between secure and
insecure infants during reunion, nor did Zelenko and colleagues (Zelenko et al., 2005)
or Oosterman and Schuengel (Oosterman & Schuengel, 2007) in a sample of older
children. However, Spangler and Grossman (1993) did find elevated heart rate in
insecure infants, particularly disorganized infants, during the final separation episode
in the Strange Situation. More recently, Hill-Soderlund and colleagues (2008) found
that avoidant (vs. secure) infants exhibited greater decreases from baseline to
separation in respiratory sinus arrhythmia (RSA), a marker of parasympathetic
activity, suggestive of a greater recruitment of internal resources toward actively
coping with stress. In a sample of 4.5-year olds, Stevenson-Hinde and Marshall
(1999) found that secure children who also scored low on behavioral inhibition
showed lower heart rate after reunion than other children. This may indicate therefore
that temperament and attachment interact in determining the level of physiological
stress observed during separation and reunion. This is a highly plausible explanation,
as the former relates to children’s reactive fearfulness or innate disposition to negative
affectivity while the latter concerns how attachment behavior is deployed to regulate
fear or negative affect. Similarly, Nachmias, Gunnar, Mangelsdorf, Parntz, and Buss
(1996) found that more behaviorally inhibited children had higher post-stress cortisol

levels if they were also insecure, but not when they were securely attached to their
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mother. Security of attachment may thus buffer against stress or act as a moderator of
the initial physiological disposition (see van 1Jzendoorn & Bakermans-Kranenburg,

2012).

Rather more work has explored the role of markers in the endocrine axis of the
stress system, and in particular the hormone cortisol, which is a key player in the
hypothalamic-pituitary-adrenocortical (HPA) axis (see Juster, et al., 2010). In a now
classic study, Spangler and Grossmann (1993) measured 41 infants’ salivary cortisol
concentrations before and 15 and 30 minutes after the Strange Situation (in keeping
with the relatively slow rise time of the cortisol response). Their results indicated that
insecure infants showed greater increases in cortisol from baseline to post-Strange
Situation, an effect that was most pronounced in the disorganized group. Nachmias
and colleagues (Nachmias, et al., 1996) also found elevated cortisol responses to the
Strange Situation in insecure infants, although in this case only among those infants
who were assessed as temperamentally inhibited. Spangler and Schieche (1998)
similarly found higher cortisol responses in the Strange Situation amongst insecure
infants who were also highly temperamentally inhibited. Notably, it was the resistant
infants in this case that showed the highest cortisol concentrations following the

Strange Situation within this group.

A more recent study by Bernard and Dozier (2010) found evidence that
disorganized infants (N = 8) may in fact show lower basal cortisol levels than infants
in the other attachment categories (N = 24). Unlike all other studies conducted
previously, Bernard and Dozier contrasted cortisol responses to the Strange Situation
to a control task (play interaction), and found that disorganized infants showed a
greater increase in cortisol specifically in response to the Strange Situation. For secure

and organized insecure infants, neither the Strange Situation nor the play task elicited
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a significant change from baseline in cortisol concentration. In light of the modest
sample size, the lack of effect for the insecure organized groups is difficult to
interpret. However, the study is very valuable in indicating the specific relevance of
an attachment-related context for eliciting heightened stress responses from
disorganized infants. Frigerio et al. (Frigerio, et al., 2009) failed to find heightened
cortisol reactivity to the Strange Situation in a sample of 114 infants. In the largest
study to investigate physiological function and attachment to date (N = 369), Luijk
and colleagues (Luijk, Saridjan, et al., 2010) did not find evidence of greater cortisol
reactivity to the Strange Situation among disorganized infants, but instead found that
resistant infants showed the largest increases in cortisol from baseline to post-SSP,
which was particularly pronounced when their mothers reported high levels of
depression. The study also examined diurnal variation in cortisol, and demonstrated
that disorganized children showed a more flattened diurnal cortisol pattern compared
to non-disorganized children. In a follow-up paper on the same sample, Luijk,
Velders, et al. (Luijk, Velders, et al., 2010) found that the cortisol reactivity effect of
resistant attachment was greater still for infants with the T allele of the FKBP5 gene,
which is involved in glucorticoid receptor function (and which showed a significant
main effect on cortisol response as well). Related to that, Frigerio et al. (2009)
examined several gene polymorphism that had been previously related to
physiological stress sensitivity (SHTTLPR, GABRA-6 [GABA receptor gene], and
COMT), and although no attachment-by-gene interactions were found for cortisol,
two of these three genes interacted with attachment for another stress marker, alpha
amylase. Alpha amylase, which is produced in saliva, is a sensitive marker of
sympathetic nervous system activity, and results indicated that insecure children with

relevant alleles in the SHTTLPR (short-form) and GABRA-6 (CC genotype) genes
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were prone to larger increases in alpha amylase in response to the Strange Situation.
Taken together, although the evidence is not uniform, results of psychophysiological
studies of attachment suggest that insecure infants show greater physiological arousal
to separation and/or poorer down-regulation of stress during reunion. Several studies
suggest that these effects are stronger or more robust when endogenous factors such

as fearful or inhibited temperament, or certain gene polymorphisms, are also present.

In addition to the question of physiological function during separation-reunion
situations, several studies have addressed the relationship between attachment
security and stress sensitivity in contexts outside the Strange Situation, thereby
addressing the generalizability of stress-attachment associations and their broader
developmental significance. These studies indeed indicate that attachment influences
stress responding outside the Strange Situation, particularly when combined with
temperamental traits related to negative affect. Thus, in a cross-sectional study by
Nachmias and colleagues (Nachmias, et al., 1996) insecure infants who were also
temperamentally inhibited were found to show greater cortisol responses to a
challenging/fear provoking task (not involving separation). Furthermore, in the same
sample, Gunnar and colleagues found that insecure (as assessed at 18 months) and
temperamentally inhibited infants showed greater cortisol responses to an inoculation
at 15 months relative to secure, inhibited infants (Gunnar, Brodersen, Nachmias,
Buss, & Rigatuso, 1996). Schieche and Spangler (2005) also found that infant
attachment and temperamental inhibition interacted in their contribution to toddlers’
cortisol responses to a challenging task. Specifically, resistant and disorganized,
though not avoidant, infants who were also temperamentally inhibited, showed less of
a decrease in cortisol concentration than secure inhibited toddlers and non-inhibited

toddlers. The implication was that the flattened decline in this group reflected an
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increase in cortisol output superimposed on the standard diurnal pattern. Van Bakel
et al. (2004) failed to find direct evidence of greater cortisol reactivity to a
challenging task in insecure 15-month olds, assessed using the attachment Q-set, but
they did find that secure attachment moderated the association between stress
responsiveness and cognitive function. Gilissen, Bakermans-Kranenburg, van
IJzendoorn, and van der Veer (2008) showed that temperamentally fearful children
with less secure relationships showed the highest skin conductance reactivity to the
film clip, whereas comparable children with more secure relationships showed the
lowest skin conductance activity. A particularly important example of work
addressing the role of attachment in children’s stress responses outside the Strange
Situation is the work of Ahnert and colleagues (Ahnert, Gunnar, Lamb, & Barthel,
2004). These authors looked at children’s stress response during the transition to
childcare. Large increases in cortisol relative to baseline were observed during the
transition to care in these toddlers, and differences in this response were found in
relation to attachment security during the adaptation phase, when the toddlers’
mothers remained present in the childcare setting. As expected, secure toddlers
showed lower cortisol levels during this phase than their insecure counterparts. This
difference was not apparent at later phases of the transition to childcare, when the

mothers were no longer present.

Rather little work has directly tackled the longitudinal associations between
attachment and physiological function. However, an important study by Burgess,
Marshall, Rubin, and Fox (2003) found that avoidant attachment, though not
concurrently associated with RSA in infancy (14 months) was predictive of lower
resting heart rate and RSA at age 4 years. Avoidant infants, particularly those that had

also been assessed as temperamentally uninhibited at age 2, also had higher rates of
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externalizing behavior problems. This set of associations is significant in light of the
fact that lower resting heart rate is a consistent correlate of externalizing behavior
problems in childhood and adolescence (Ortiz & Raine, 2004). It has been argued
that this pattern of physiological hypoarousal, in addition to being influenced by
genetic and temperamental factors, may result from developmental changes in the
stress system in which early chronic stress leads to a subsequent dampening of the
stress system (Gunnar & Quevedo, 2007). Thus, one might speculate that one
pathway from attachment insecurity to externalizing problems occurs via downward
alterations in the stress system brought about by early physiological hyperarousal
associated with avoidant attachment. The modest effect size for the association
between avoidance and externalizing problems referred to earlier might suggest that
this association is contingent on other risk factors, either temperamental in nature, or

related to other psychosocial variables.

One key issue that has not been rigorously addressed thus far is the role of
parental behavior in accounting for associations between attachment and children’s
stress functioning. There is ample evidence that the quality of parental care is linked
to the effectiveness with which the child’s physiological arousal is regulated, and it is
unclear whether this can explain the effects of attachment, or whether the child’s
attachment behavior or pattern makes a unique and distinctive contribution (Gunnar,

2005). This is an important area for future research.

Of particular note, two studies have reported positive effects of attachment-
focused interventions on cortisol function in young children. Dozier, Peloso, Lewis,
Laurenceau, and Levine (Dozier, Peloso, Lewis, Laurenceau, & Levine, 2008) found
that their Attachment and Bio-behavioral Catch-up (ABC) intervention, which is

focused on promoting security of attachment and in supporting the child’s stress
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regulation through sensitive and responsive care, led to a reduction in basal cortisol in
a sample of infants and toddlers in foster care, relative to a randomly assigned control
treatment (RCT). Bakermans-Kranenburg, van 1Jzendoorn, Pijiman, Mesman, and
Juffer (2008) also examined changes in cortisol function in an RCT of a sensitivity-
focused video-feedback intervention for toddlers at risk of behavioral problems.
Although these authors found no main effect of the intervention on cortisol activity,
as assessed at home during the course of the day, they found an interaction between
the intervention and variation in the dopamine D4 VNTR. Among children with the 7-
repeat allele of the dopamine receptor gene, who might be considered at risk of
cortisol hyper-reactivity, the intervention appeared to lead to a reduction in basal
cortisol. Of course, what cannot be determined is whether changes in security of
attachment, sensitivity of care, or both, mediate these physiological outcomes,
although the latter study also indicated that children with the 7-repeat allele showed
the strongest decrease in externalizing problems when their mothers increased more
than average in the use of sensitive discipline strategies (Bakermans-Kranenburg, van
IJzendoorn, Pijlman, et al., 2008). These studies provide important evidence
concerning the causal role of parental sensitivity either via attachment or
independently, on the child’s functioning at the level of biology. Further work along
these lines in the future would be highly desirable, particularly studies testing the
mediating role of treatment-related changes in physiology for children’s subsequent

adjustment.

In summary, there is reasonably consistent, albeit mostly correlational,
evidence that attachment security and insecurity relate in theoretically predicted ways
to variations in young children’s stress functioning. There is evidence that this

relationship, particularly with respect to cortisol, but possibly other stress markers as
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well, is moderated by a range of factors, including maternal depression, temperament
and genetic factors considered more broadly. In general, the evidence tends to
suggest that the disorganized and resistant groups are most prone to increased cortisol
responses to separation or other stressors. Further, it remains unclear whether
attachment plays a specific role that can be distinguished from the ongoing effects of
parental support in these associations. Finally, children’s stress physiology appears to
be modifiable by attachment-focused interventions, although how generalizable and
sustained these effects are remains to be established. Thus far, no study has directly
tested the role of stress physiology in mediating the links between attachment and

children’s developmental outcomes in correlational or treatment studies.

Cognitive, Social-Cognitive and Affective Mediators

As noted previously, a range of psychological mechanisms have been
proposed as potential mediators of the effects of attachment insecurity and
disorganization on children’s adaptation and risk for maladjustment. However,
remarkably little work has systematically investigated the psychological or affective
mechanisms mediating longitudinal associations between attachment and later
outcomes. Nevertheless, studies do suggest that attachment is coherently linked to
several cognitive and affective functions, in ways that are broadly in line with
predictions from attachment theory. For an excellent in-depth review, the reader is
encouraged to read Dykas and Cassidy (2011). In the following sections, we
summarize the results of studies testing links between attachment and a) social
information processing, b) Theory of Mind, and c¢) emotional reactivity and

regulation.

Social information processing. A number of studies have investigated the

natural interpretation arising from attachment theory that internal working models
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should influence children’s encoding and interpretation of social experiences or
socially-relevant cues in systematic ways. One of the earliest studies to examine this
idea was conducted by Cassidy and colleagues (Cassidy, Kirsh, Scolton, & Parke,
1996). In the first of their reported experiments they followed a group of 60 3.5 year-
old children who had been observed in the Strange Situation at 15-18 months in order
to assess several aspects of their representations of, or social-information processing
about, peers. In the first experiment, children were read several stories involving
social interactions in which the participant was the imagined protagonist. Following a
social-challenge event (e.g., the child is hit by a ball, their toy is broken by a peer),
the experimenter asked a number of questions regarding peer intentions, imagined
social responses that the child might engage in, and their thoughts about their peers’
feelings. Although inferred intentions did not vary by prior attachment status,
avoidant children tended to imagine engaging in more negative social actions in
response to the challenge (than previously secure and resistant children). In a second
experiment, older children’s (Grade 1) responses to the same stories were examined in
relation to concurrent attachment security as assessed using the Main and Cassidy
procedure (1988). In this older sample (N = 33), evidence emerged of insecure
children’s tendency to infer hostile intentions to peers, to entertain negative social
actions in response to peer challenge and to provide less positive responses regarding
their peers’ feelings after the event had occurred. The findings also indicated that
these differences in thinking style were related in turn to the quality of children’s peer
relations, as assessed via a sociometric instrument. A subsequent study by Kirsh and
Cassidy (1997) looked at children’s attention to attachment-relevant stimuli (pictures
of mother-child interactions of varying valence) using the same cohort as study 1 in

Cassidy et al. (1996). In the first task, they showed children three pictures side-by-
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side, depicting positive, negative and neutral interactions. Although no differences
were found in children’s looking time to pictures of differing valence, avoidant
children tended to look away from the stimuli more frequently than the other groups
in general. Of course, while the content of the stimuli may well have been relevant to
this difference, it is also possible that general inattentativeness could also explain such
a finding. To test this, they showed children attachment-relevant and attachment-
irrelevant images side by side and measured their looking time. Consistent with
expectations, the authors found that insecure children spent less time looking at the
attachment-relevant images, compared to the attachment-irrelevant images, than their
secure counterparts. In the same sample, Kirsh and Cassidy also found evidence to
suggest that recall for attachment-relevant stories may be biased by attachment
security, with previously secure children showing better memory for stories involving
responsive care than insecure children. More recently, in a sample of 7-8 year olds,
Ziv, Oppenheim and Sagi-Schwartz (2004) used films depicting negative, neutral or
ambiguous peer responses to a bid by the study child to initiate play, in order to test
the association between early attachment and attributional biases. Possibly reflecting
Cassidy et al.’s finding in their experiment 1, Ziv et al., did not find differences
associated with attachment at the level of attribution, but rather in their evaluations of
prosocial responses. In particular, secure children tended to endorse a greater belief in
the value (and positive consequences) of competent social responses to the peer
challenge than insecure children. Although working with a much older age group,
Dykas, Woodhouse, Ehrlich and Cassidy (2012) recently presented fascinating
evidence regarding the connections between social-information processing and
adolescent attachment. In this study, adolescents interacted with an unfamiliar peer

for 10 minutes, and were then subsequently interviewed regarding their perceptions or
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recollections of that interaction. Immediately after the interaction adolescents’
perceptions of the interaction did not differ according to their attachment status.
However, when the same assessment was repeated two weeks later, insecure
adolescents’ recollection of the interaction shifted in a negative direction more steeply
than secure adolescents, viewing the interaction as having been less positive and more
hostile (on the part of the unfamiliar peer). The majority of these studies (with the
exception of Cassidy et al., 1996; experiment 2) have not directly tested whether these
social-cognitive processes might mediate attachment effects on social competence or
psychopathology (though see Raikes & Thompson, 2008, for one study not finding

mediation).

Theory of Mind. Several authors have suggested that attachment may promote
the development of children’s Theory of Mind, or mentalizing abilities, and that this
might provide an account of the longitudinal benefits associated with secure
attachment. At least nine papers have been published reporting on the association
between attachment and theory of mind, as assessed by a range of procedures
designed to measure false belief understanding or perspective taking. These studies
have produced mixed results. One of the first of these was a report by Meins and
colleagues (Meins, Fernyhough, Russell, & Clark-Carter, 1998). Using an unexpected
transfer task, they found that children who had been secure in infancy showed
superior false belief understanding at age 4 (though not age 5). This longitudinal
finding from infancy to age 4 was replicated more recently by McElwain and Volling
(2004), although not by Meins, Fernyhough, Wainwright, Das Gupta, Fradley and
Tuckey (2002) or Symons and Clark (the latter relating age 2 security to age 5 false
belief understanding, see Symons & Clark, 2000). Laranjo and colleagues did not find

overall associations between attachment, as assessed with the AQS at age 15 months,
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and perspective taking at age 2 years, although an association was apparent for boys
(Laranjo, et al., 2008). In an early cross-sectional study, Fonagy, Redfern and
Charman (1997) found that attachment, as measured with the Separation Anxiety
Test, was associated with belief-desire reasoning in a sample of 3-6 year olds (see
also De Rosnay & Harris, 2002). Other cross-sectional studies have also produced
positive findings (Arranz, Artamendi, Olabarrieta, & Martin, 2002; Repacholi &
Trapolini, 2004; Symons & Clark, 2000) as well as at least one negative finding
(Greig & Howe, 2001). Broadly speaking then, there is evidence that attachment may
be related to theory of mind performance, but the association is not consistently
replicated, particularly in longitudinal studies. Meins and colleagues (2002) argue that
maternal mind-mindedness, which as we noted already is correlated with attachment
security, is a more robust predictor of children’s theory of mind performance than

attachment, and may account for its apparent effects.

There is relatively consistent evidence that attachment is associated with
children’s recognition and understanding of emotions (as opposed to false beliefs).
For example, Steele and colleagues (Steele, Steele, & Croft, 2008; Steele, Steele,
Croft, & Fonagy, 1999) found that children aged 6 (though not 11) who had
previously been insecure with their mothers in infancy were poorer at labeling
emotional faces, particularly positive emotions, and understanding mixed emotions,
than secure children. In a cross-sectional study of 7 year olds, Colle and Del Guidice
(2011) found that insecure children (as assessed with the Manchester Child
Attachment Story Task, MCAST, Goldwyn, et al., 2000) performed less accurately in
matching pairs of dynamic emotional faces. Laible and Thompson (1998) found that
secure children (using mother-completed AQS) between the ages of 2.5 and 6 years

performed better on an emotional perspective taking task (after controlling for age),
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an effect which was mostly apparent in relation to negative emotions. These results
were also replicated by Greig and Howe (2001) in a sample of 4.5 year olds assessed
using the Attachment Story Completion Task of Bretherton, Ridgeway and Cassidy
(2990) and in two low-SES samples of preschoolers (Kidwell et al., 2010; Raikes &
Thompson, 2006). Notably, in the Raikes and Thompson (2006) study, mother-child
conversations in secure dyads tended to involve more frequent reference to emotion
terms, which itself was associated with children’s emotional perspective
taking/understanding (see also Oppenheim, Koren-Karie, & Sagi-Schwartz, 2007;
Raikes & Thompson, 2008). Although few studies have examined clinical samples,
Barone and Lionetti (2012) found that disorganization in the MCAST was associated
with poorer overall emotion comprehension (indicating recognition of emotion,
understanding the causes of emotion and emotion regulation strategies) in a sample of

late-adopted preschoolers.

Overall then, there is relatively consistent evidence that attachment security is
related to better emotion recognition and emotion understanding in preschool and
school aged children, although existing studies tend to be based on modest samples,
using a wide range of tools for assessing attachment and emotion understanding, and
longitudinal data beginning in infancy is limited. Few studies have thus far directly
tested the mediating role of emotion understanding or theory of mind in the
association between attachment and psychopathology. The broader literature on the
developmental significance of social-cognitive skills in children’s social competence
suggests that this is a hypothesis worthy of further investigation (e.g., see Astington,
2003). As eloquently summarized by Oppenheim (2006), many authors in the field
see deep connections between security of attachment, the coherence of internal

working models, and the ways in which parents and children co-construct affectively
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meaningful narratives of social and relational experiences during interactions. These
internalized, co-constructed narratives, scripts or models may then shape future
interpersonal and emotional functioning, in ways that may enhance or undermine
adaptation and adjustment. The evidence reviewed in the previous sections appears

broadly consistent with this way of thinking.

Emotional Reactivity and Self-regulation

The first longitudinal studies of attachment and later child development drew
attention to the potentially important mediating role of the child’s emerging capacity
for self-regulation (Arend, Gove, & Sroufe, 1979). Arend and colleagues (1979) for
example found that infants classified as secure at 18 months showed greater ego-
resiliency and ego-control as preschoolers, based on both laboratory observations and
reports from kindergarten teachers. Similarly, in the well-known Minnesota study
(Sroufe, et al., 2005b), consistent evidence was found suggesting that insecure
children were more dependent on teachers in preschool and preadolescence (Urban,
Carlson, Egeland, & Sroufe, 1991). Gilliom, Shaw, Beck, Schonberg and Lukon
(2002) examined emotion-regulation strategies directly in a sample of low-SES 3.5
year-old boys by observing emotion-regulatory behaviors during a task designed to
elicit frustration. The authors coded regulatory behaviors, including active distraction,
seeking information, passive waiting, and comfort-seeking as well as the child’s
overall emotional response. In addition to showing that the hypothesized regulatory
behaviors did reduce children’s levels of anger in temporal contingency analyses, they
also found that secure boys tended to employ more of these regulatory behaviors
during the frustration task than insecure boys. These connections between emotional
reactivity and regulation appear to emerge early in development. For example,

Leerkes and Wong (2012) found that during a frustration task avoidant infants
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engaged in greater self-soothing and used fewer mother-directed regulatory behaviors
than secure infants, and that resistant infants showed more negative affect and
engaged in fewer adaptive regulatory strategies. Similarly, Sherman, Stupica, Dykas,
Romas-Marcuse and Cassidy (2013) found that resistant infants at age 1 showed the
greatest emotional reactivity in a frustration task, and avoidant infants the least, with
secure infants falling in the middle. Somewhat consistent with this, Martins and
colleagues (Martins, Soares, Martins, Tereno, & Osorio, 2012) found that avoidant
infants showed less emotional reactivity during object-focused play with the mother
than secure or resistant infants. Underscoring the potential importance of emotion-
related processes for psychopathology, Murray and colleagues (Murray et al., 2011)
recently found that the association between maternal postnatal depression and later
offspring depression was mediated by a pathway involving insecure (primarily
avoidant) attachment at 18 months and low ego-resilience in childhood. Finally,
Dawson and colleagues (Dawson et al., 2001) have also presented data indicating that
insecurely attached infants show differences in EEG spectra — specifically reduced
relative left frontal alpha power — than securely attached infants. Such neural effects
are interesting, because alpha asymmetries of this nature have been found to be quite
stable over time (Vuga, Fox, Cohn, Kovacs, & George, 2008) and are associated with
negative emotionality and behavior problems in infancy and toddlerhood (e.g.,

Dawson et al., 2003).

Berlin and Cassidy (2003) directly addressed the suggestion indicated by
several past studies that mothers of insecurely attached infants react in systematic
Wways to encourage or discourage the infant’s affect expressiveness. Mothers were
asked a series of questions regarding their attitudes to their child’s emotions, and in

particular their tendency to control their child’s expression of negative affect. Mothers
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of avoidant children reported exerting greater control, and mothers of resistant
children less control, over their child’s emotions than mothers of secure children.
These findings are quite consistent with theorizing by Cassidy (1994) and Berlin and
Cassidy (1994), that parental working models of attachment influence mothers’
unconscious responses to the child’s affect that in turn serve to regulate or maintain

the parent’s state of mind with respect to attachment.

In addition to emotion-regulation, some studies have also indicated that
security of attachment may influence children’s self-regulation skills more broadly.
For example, using data from the NICHD SECCYD study, Fearon and Belsky (2004),
found that insecure attachment in infancy was associated with later attentional
control, as measured objectively using a continuous performance test at age 54
months. The connections between attachment and attentional control in this study
also appeared to be amplified by social-contextual risk, particularly for boys. Ina
more recent paper, Drake, Belsky and Fearon (Drake, Belsky, & Fearon, 2013)
examined teacher’s reports of social self-control between grades 1 and 5 and found
that earlier security, at both 15 months and 3 years, predicted higher levels of social
self-control. Social self-control in turn predicted grade 5 school engagement, and

mediated the effects of early attachment on school engagement.

Thus, there is evidence that attachment is associated with a broad range of
cognitive, social-cognitive and emotional competencies that are plausible candidates
for mediating mechanism in the effect of attachment security and insecurity on
children’s adjustment. Relatively little work has systematically examined these
processes longitudinally and tested mediation directly, and fewer studies still have
examined these various candidate mediators simultaneously, to tease apart their joint

and independent effects. The greater capacity for flexible emotion-regulation or self-
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regulation might plausibly underpin some of the other competencies associated with
security, including emotion understanding and empathy (e.g., see Panfile & Laible,
2012), as well as mediate effects of attachment on later emotional and behavioral
problems (e.g., see Belsky, Fearon, & Bell, 2007), but large-scale studies designed to

test this programmatically have yet to be done.

Adult Attachment and Psychopathology

The conceptual links between attachment and psychopathology have been
examined for both infant attachment and adult attachment classifications. Past
theorizing tended to assume that children with a resistant attachment should show
more internalizing problems, and avoidant children would be at risk for externalizing
problems, whereas children with disorganized attachment relationships might be at a
heightened risk for developing either internalizing or externalizing symptoms (see
previous section). As noted earlier in this chapter, meta-analytic results provided only
partial support for these hypotheses, in particular the role of resistant attachment
appeared to be less clear-cut than expected (see Fearon, et al., 2010; Groh, et al.,

2012).

The expected associations between the organized adult attachment
classifications and psychopathology were roughly analogous to those suggested for
children: preoccupied attachment representations might be associated primarily with
internalizing disorders such as depression or borderline personality disorder, whereas
dismissing representations were expected to be associated with externalizing indices
of distress, such as eating disorders, conduct disorders, and hard-drug use (Tyrrell &
Dozier, 1997; Tyrrell, Dozier, Teague, & Fallot, 1999). Contrary to infant

disorganized attachment however, the hypothesis concerning the psychopathological



101

correlates of unresolved attachments were more distinctively suggested to be in the
range of disorders with a dissociative component such as post-traumatic stress

disorders (Harari et al., 2009; Hesse, 1999; Liotti, 2004; Sroufe, et al., 2005b).

From the number of studies involving clinical samples it is evident that from
the early years onwards the AAI has been considered relevant to psychopathology.
Selecting studies that were based on the original coding system with the conventional
three-way and four-way classifications of the AAI (Main, et al., 2003), Bakermans-
Kranenburg and van IJzendoorn showed in a review of the first 10,000 AAls that 76
out of 218 studies involved clinical samples, whereas ‘only’ 36 studies focused on
non-clinical low-risk mothers, and 13 on fathers (Bakermans-Kranenburg & van

IJzendoorn, 2009).

The non-clinical low-risk North-American mothers provided a norm
distribution for comparison with classification frequencies in clinical groups. They
showed a combined distribution of 23% dismissing, 58% autonomous, and 19%
preoccupied classifications (N = 748). With the unresolved category included, the
norm distribution was 16% dismissing, 56% autonomous, 9% preoccupied, and 18%
unresolved classifications (N = 700). These distributions were quite similar to those in
the larger group of all non-clinical and not at-risk groups (irrespective of gender,
country, age, and parenthood), with a three-way distribution of 29% dismissing, 56%
autonomous, and 14% preoccupied (N = 4392), and a four-way distribution of 24%
dismissing, 50% autonomous, 9% preoccupied, and 16% unresolved (N = 4454).
Thus, albeit a “clean” and therefore selective group of North-American non-clinical
low-risk mothers, its usefulness as a norm group is corroborated by its similarity to

the larger, more global group of non-clinical samples.
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As expected, the combined clinical groups showed an extremely deviating
distribution of AAI classifications compared to the norm group. In the combined
clinical samples, 37% were classified as dismissing, 27% as autonomous, and 37% as
preoccupied. In short, a large majority (73%) of the clinical adults (N = 1956) were
classified as insecure. Clinical samples were more often dismissing than the norm
group, and in contrast to samples at-risk (e.g., single low SES mothers, adolescent
mothers) they were also more often preoccupied. With the unresolved category
included, the combined sample of clinical individuals showed the following
distribution: 23% dismissing, 21% autonomous, 13% preoccupied, and 43%
unresolved. The unresolved category was strongly overrepresented, and the
dismissing and preoccupied categories were overrepresented as well, but to a lesser

extent than the unresolved category.

In search for links between specific disorders and one or more of the insecure
attachments we compared the combined distributions of clinical samples of a similar
kind with those of the norm group. Disorders with an internalizing orientation, in
particular borderline personality disorders, have been suggested to be associated with
maximizing attachment signals. Indeed, the three-way distribution of suicidal and
borderline patients showed a significant overrepresentation of preoccupied
attachments, whereas dismissing attachments were not significantly overrepresented.
In the four-way distribution unresolved attachments were also overrepresented.
Similarly, individuals with abuse experiences and/or current PTSD were particularly
characterized by unresolved loss or trauma. In contrast, depressive symptomatology
was not related to higher rates of unresolved attachment, but both in the three-way
and four-way distributions dismissing and preoccupied classifications were

overrepresented.
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The strong association between PTSD and unresolved loss or trauma is
perhaps to be expected given the similarity in indicators, notably intrusive symptoms
and avoidance (Fearon & Mansell, 2001). Stovall-McClough and Cloitre (2006)
found that abused women who were classified as unresolved with regard to trauma
were 7.5 times more likely to be diagnosed with PTSD. Examining combat veterans
with PTSD, the continuous score for unresolved deployment-related trauma
overlapped almost completely with severity of PTSD (r = .80) in one study (Harari, et
al., 2009). The overlap between unresolved loss and PTSD in the other study was
50%, but in that study combat-related traumatic experiences were not queried in the
AAl, decreasing the overlap between PTSD and unresolved state of mind (Nye et al.,
2008). Such results could be considered as validation of the unresolved category;
however they also show the limits of the coding system in terms of the incremental
validity of the classification over existing PTSD measures such as the CAPS

(Clinician Administered PTSD Scale; Blake et al., 1998).

Schizophrenia appeared to be related to dismissing attachment, but only one
study was available at the time of the meta-analysis (Tyrrell & Dozier, 1997). More
recently, one study using the AAI added to that database, confirming the link with
dismissing attachment in a sample of 34 patients with a first episode of psychosis
(MacBeth, Gumley, Schwannauer, & Fisher, 2011). Self-reported schizotypal
symptomatology was related to AAI unresolved trauma and unresolved loss in a
psychiatric sample of trauma survivors (Riggs et al., 2007). Other studies used self-
reported adult attachment measures and are thus basically incomparable, and the
results were inconsistent (versus Ponizovsky, Nechamkin, & Rosca, 2007; e.g.,

Ponizovsky, Vitenberg, Baumgarten-Katz, & Grinshpoon, 2013).
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Externalizing problems, in particular antisocial or conduct disorders, were
expected to be associated with dismissing attachments, which was confirmed,;
however at the same time the preoccupied category was also overrepresented. The
four-way distribution demonstrated that externalizing problems were associated with
increased rates of unresolved loss or trauma as well. When distinguishing between the
various types of violence, that is violence within the family (against partner or child),
against the outside world (criminal offenders), or against the own body (eating
disorders, drug addiction), we found that family violence was associated with more
preoccupied representations, whereas violence against the outside world was strongly
associated with dismissing attachment representations, and self-directed violence with
both dismissing (three-way) and preoccupied and unresolved (four-way)
classifications. The three-way and four-way distributions of samples with self-
directed violence were based on samples that showed hardly any overlap (the majority
of these studies presented only three-way or four-way distributions). This may explain
the pattern of results with an overrepresentation of the dismissing classification in the
three-way distribution, and an overrepresentation of the preoccupied classification in
the four-way distribution. A more recent study on incarcerated women, most of whom
had been convicted for drug-related crimes, showed an underrepresentation of secure
classifications and an overrepresentation of preoccupied and unresolved

classifications (Borelli, Goshin, Joestl, Clark, & Byrne, 2010).

Given that the AAI was developed in the context of the prediction of infant-
parent attachment and child socio-emotional development, one might expect an
enhanced risk of parental insecurity in samples with child psychopathology. Insecure
parental attachment increases the likelihood of insensitive parenting (van 1Jzendoorn,

1995), biased perceptions of child behaviour and intentions, harsh discipline
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(Verschueren, Dossche, Marcoen, Mahieu, & Bakermans-Kranenburg, 2006), and
instability of the caregiving environment (e.g., Crowell, Treboux, & Brockmeyer,
2009). Indeed, the large majority of parents of children with psychopathology were
found to be insecure (83%). Both the dismissing and preoccupied classifications were
overrepresented. Importantly, only psychological problems appeared associated with
more insecure attachment, not physical disability, even if they were severe and with
hampering consequences for social interactions, like blindness or deafness. The set of
studies with adults with physical handicaps was small, but the finding that their
attachment distributions did not significantly deviate from the norm is important in

terms of discriminant validity (Bakermans-Kranenburg & van IJzendoorn, 2009).

From a clinical perspective, the Cannot Classify classification might be of
particular interest. This category, identified by Hesse (1999, 2008), was intended to
capture AAls that showed a global collapse of coherence across the entire discourse.
Contrasting strategies for maximizing and minimizing the expression of attachment
within the context of one and the same interview is a hallmark of this classification.
Hesse and Minde (Minde & Hesse, 1996) presented a case study of a mother with
highly conflicted feelings toward her role as a caretaker, where the identification of
her attachment representation as Cannot Classify (incoherent and switching between
contrasting strategies) helped the therapist in choosing a specific treatment approach.
In normal, non-clinical samples hardly any adult is assigned this classification, but in
samples of criminal offenders (van IJzendoorn et al., 1997), victims of sexual abuse
(Stalker & Davies, 1998) and suicidal adolescents (Adam, Sheldon-Keller, & West,
1996) the category was overrepresented. However, at the time of the meta-analysis an

insufficient number of AAI studies with separate Cannot Classify ratings hampered
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testing the association of this category with psychiatric disorders, and that situation

has not changed since.

One study reported on the association between psychopathology and reflective
functioning. Reflective functioning in the context of the AAI refers to the adult’s
capacity to reflect upon memories of the childhood relationship with the parents in
mentalizing terms, that is, showing awareness of mental states in others, and the
ability to experience one’s own and others’ emotions in a non-defensive way without
becoming overwhelmed (Fonagy, Target, Steele, & Steele, 1998; Slade, 2005).
Reflective functioning is closely related to metacognitive monitoring during the AAI,
and indeed associated with AAI security (Fonagy, Steele, Steele, & Holder, 1997).
During the AAI, female inpatients with depression showed significantly lower
capacity for mentalization as assessed with the Reflective Functioning scale than

healthy controls (Fischer-Kern et al., 2013).

A literature search with the key words adult attachment and psychopathology
shows that not that many studies with clinical samples have accumulated after our
meta-analysis was published in 2009. The majority of the studies on clinical samples
used self-report measures of adult attachment, such as the Attachment Style
Questionnaire (Feeney, Noller, & Hanrahan, 1994), or the Experiences in Close
Relationships questionnaire (Bartholomew & Horowitz, 1991; see also Mikulincer &
Shaver, 2007). The preference for an efficient paper-and-pencil or website-based
instrument is not difficult to understand, but the results are—notwithstanding some
early optimism (e.g., Bernier & Dozier, 2002; Shaver & Mikulincer, 2002) —not
directly comparable with those of the AAI. As demonstrated meta-analytically for
non-clinical samples, the overlap between the AAI and adult attachment

questionnaires is trivial to small (r =.09; Roisman, Holland, et al., 2007). Similarly, in
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a psychiatric sample of trauma survivors self-report and AAI attachment
classifications were not related, and different associations with psychological
dysfunction emerged for the two measures (Riggs, et al., 2007). In a study on
pregnant women from deprived backgrounds, Pianta, Egeland and Adam (1996)
found that preoccupied adult attachment representations appeared to be associated
with highest levels of self-reported psychopathology (as assessed with the Minnesota
Multiphasic Personality Inventory-2 [MMPI-2]) whereas females with dismissing
attachments showed the lowest levels of psychopathology as they emphasized
independence and low anxiety. The secure-autonomous individuals scored in-between
the two insecure groups. This suggests that self-reports of attachment, parenting style
or psychopathology may suffer from systematic response biases with overly negative
and worried reports by individuals with preoccupied attachments, and overly positive

and defensive reports by dismissing individuals.

In sum, whereas the original hypotheses suggested that preoccupied
attachment representations might be associated primarily with internalizing disorders,
dismissing representations with externalizing problems (Tyrrell & Dozier, 1997,
Tyrrell, et al., 1999), and unresolved attachments would predispose to the
development of disorders with a dissociative component such as post-traumatic stress
disorder, the emerging evidence confirms only the latter hypothesis consistently:
indices for unresolved loss or other trauma are strongly correlated with post-traumatic
stress symptoms assessed independently. Externalizing and internalizing disorders
both show elevated levels of preoccupied and dismissing attachments but more
specific associations have remained equivocal across studies. Firm evidence on the
causal direction of the associations is still largely absent because the overwhelming

majority of studies in this area are correlational with most of them concurrently
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measuring both attachment and psychopathology. More experimental studies are

therefore badly needed.

Mechanisms in adult attachment and psychopathology

What are the neural mechanisms underlying attachment-related individual
differences in parenting behaviour? Adults with insecure internal working models of
attachment may process attachment-relevant social information in one of two ways,
either defensively excluding the information from further processing, or processing
the information in a negatively biased manner, congruent with their negative
attachment-related experiences (Dykas & Cassidy, 2011). In the past decade, the
neural mechanism underlying the perception of infant attachment signals, in particular
infant crying, has been the focus of several functional Magnetic Resonance Imaging
(FMRI) studies. These studies have shown that a highly interactive cognitive-affective
neural network is involved in the perception of infant crying (Bos, Panksepp, Bluthe,

& van Honk, 2012).

The amygdala is an important functional hub within this network. The
amygdala is part of the limbic system and plays a role in the detection of threat and
the experience of fear and aversion (Davis & Whalen, 2001; Fusar-Poli et al., 2009;
Gamer, Zurowski, & Buchel, 2010; Morris et al., 1998). It is activated during
exposure to infant crying (Lorberbaum et al., 2002; Riem et al., 2011; Seifritz et al.,
2003) and connected with other brain regions that are involved in the perception and
evaluation of crying such as the orbitofrontal cortex and the anterior cingulate cortex
(Riem et al., 2012). Heightened amygdala activation is an indication of

hyperemotionality and has been observed in depression and anxiety disorders (Rauch
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et al., 2000; Yang et al., 2010) and in intrusive mothers (Atzil, Hendler, & Feldman,

2011).

Several fMRI studies also point to a role of the amygdala in the processing of
attachment-related information. For example, Buchheim et al. (2006) found elevated
amygdala activation in individuals with unresolved loss during the Adult Attachment
Projective (AAP). In 10-year-old children amygdala hyperactivity was found to
mediate the association between adverse early attachment experiences (growing up in
institutionalized care) and decreased eye-contact during dyadic interaction
(Tottenham et al., 2011). This indicates that early adverse attachment experiences
affect amygdala activity, possibly because of the vulnerability of the amygdala to
environmental exposures in early life (Lupien, McEwen, Gunnar, & Heim, 2009;
Sabatini et al., 2007) which in turn influences social behavior. Amygdala
hyperactivity might thus be one of the mechanisms underlying the association

between adult attachment representation and insensitive parenting.

A number of fMRI studies on the influence of adult attachment have focused
on the perception of infant facial expressions. Strathearn et al. (2009), examining
neural responses to own infant smiling and sad faces, found that mothers with an
insecure attachment representation (as assessed with the Crittenden coding system)
showed less activation in dopaminergic reward regions such as the ventral striatum
compared with secure mothers. Lenzi et al. (Lenzi et al., 2012) found that individuals
with a dismissing AAI classification showed more activation in the limbic and mirror
neuron system and greater deactivation in the OFC and ACC in response to infant
facial expressions compared with individuals with a secure representation. The
authors suggest that hyperactivation of limbic and mirror system areas may reflect

emotional dysregulation of infantile experiences of rejection and lack of protection,
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whereas increased deactivation of fronto-medial areas may be the expression of the
inhibition of attachment behaviors, which is a typical aspect of dismissing attachment.
Galynker et al. (2012) examined the influence of depression and AALI insecurity on
neural responses to images of the participant’s mother, friend or a stranger. No effects
of attachment security on amygdala activation were found, perhaps because of the

absence of negative affective stimuli.

The amygdala thus seems to be involved in both adult attachment and the
perception of infant signals. Riem et al. (2012) explored whether amygdala
hyperactivity played a role in the relation between insecure adult attachment
representations and negative emotional and behavioral responses to infant crying.
Adults with insecure attachment representations showed heightened amygdala
activation when exposed to infant crying compared to individuals with secure
attachment representations. In addition, they reported more irritation during infant
crying, and they used more excessive force as indicated by grip strength using a hand-
grip dynamometer during exposure to infant crying. The relation between attachment
representation and emotional or behavioral responses to infant crying was however
not mediated by amygdala activation, indicating that feelings of irritation and the use
of excessive force in response to infant crying in insecure individuals cannot be solely
explained by a hyperactive amygdala. Other brain regions involved in attachment-
related influences on the perception of infant crying may be regions important for
empathy and emotion understanding, such as the insula and the inferior frontal gyrus
(IFG). Intranasal administration of oxytocin decreased amygdala responses and

increased insula and IFG responses to infant crying (Riem, et al., 2011).

Disruptions in amygdala connectivity may also play a role in the negative

perception of infant crying in insecure individuals. The amygdala is strongly
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connected with other brain regions within a neural network involved in the perception
and evaluation of crying (Riem, et al., 2012), and neural disorganization within this
network has been associated with anxious parenting (Atzil, et al., 2011). Disruptions
in amygdala connectivity have been observed in patients with depression and anxiety
disorders (Dannlowski et al., 2009; Pillay, Gruber, Rogowska, Simpson, & Yurgelun-

Todd, 2006) and might also play a role in insecure attachment representations.

It has been proposed that the attachment system would be located in the
orbitofrontal cortex (OFC) (Schore, 2001). The OFC is involved in reward
processing, emotional regulation, and the perception of infant signals (Banks, Eddy,
Angstadt, Nathan, & Phan, 2007; Kringelbach, 2005; Kringelbach et al., 2008; Stein
etal., 2007; Swain & Ho, 2010). The OFC shows a very rapid and specific response
to infant faces and it has been suggested that this might be the brain basis for the
“innate releasing mechanism” described by Lorenz (Kringelbach et al., 2008).
However, it is by no means the only brain region involved in attachment, as evident
from the significance of amygdala activity in attachment-related studies. Coan (2008)
suggested that searching for the identification of a single attachment neural construct
is like “trying to find the real artichoke by peeling away all its leaves”. The
attachment system most likely relies on a comprehensive neural network and no
single neural construct is decisive. Indeed, given the emotion, attention, motivation,
empathy, decision-making and other thinking processing involved, it has been
suggested that networks of hypothalamic—midbrain—limbic—paralimbic— cortical

circuits act in concert to support sensitive parenting (Swain, 2011).
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Attachment and Intervention

The field of attachment, with its empirically well-placed emphasis on the
environmental causes of security and insecurity, its clearly specified mechanisms of
influence, and its well-developed evidence base regarding the longitudinal outcomes
linked to insecurity, provides a coherent framework for intervention. In this final
section, we first focus on interventions developed to promote parental sensitivity or
secure infant attachment, and then turn to interventions aimed at affecting insecure
adult attachment, and the role of adult attachment (of both client and therapist) in
clinical process and outcome. Intervention studies in this field serve several crucial
functions: first, they help establish the plasticity of attachment to environmental
modification. Second, they provide highly relevant information for examining causal
questions about the mechanisms driving attachment security and insecurity. Third,
and most importantly, they are vital for demonstrating the potential impact and
clinical value of attachment as a focus for improving outcomes for children and

adults.

Parenting interventions

In light of the extensive evidence concerning the environmental determinants
of early attachment and the consistent association between parenting sensitivity and
attachment security, a vital question is whether early preventive interventions are
effective in enhancing parental sensitivity and in doing so can they improve rates of
infant attachment security. Furthermore, important secondary questions concern the
type of intervention is most successful and for whom. A great deal of work has gone
into the development and testing of attachment-inspired intervention or prevention
programs. The interventions apparent in the literature vary widely in intensity,

duration, and focus, and the relevant studies have used highly divergent outcome
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measures. Some programs aim at enhancing parental sensitivity, others at affecting
adult insecure attachment representations and still others at the parent-infant
relationship (infant attachment). The vast majority of intervention studies have aimed
to bring about change at the level of parental sensitivity and/or the level of infant-
parent attachment, but a few address adult attachment as an outcome measure. We
focus here on attachment-based parenting interventions and we do not include parent
behavior-management interventions aimed at helping parents of children with severe
behavior problems or conduct disorders (e.g., Scott & O'Connor, 2012; Webster-
Stratton, Reid, & Hammond, 2004; Webster-Stratton, Rinaldi, & Reid, 2011). A
meta-analysis on the effectiveness of sensitivity and attachment interventions with 81
studies (N = 7,636) on sensitivity and 29 studies (N = 1,503) on infant—parent
attachment showed that randomized interventions with a focus on sensitive behavior
were most effective in changing insensitive parenting (d = 0.33) as well as infant
attachment insecurity (d = 0.20; Bakermans-Kranenburg, et al., 2003). The most
effective interventions did not include a large number of intervention sessions with
the families, and they did not necessarily start before birth or even early in life.
Indeed, it was notable that interventions with up to a maximum of 16 sessions,
starting 6 months after birth or later, were most effective. Surprisingly, intervention
studies were generally effective regardless of the presence or absence of multiple
problems in the family. It might be expected that at-risk groups would have different
needs, and thus may profit from different types of interventions, particularly more
intensive interventions, than lower risk or normative populations. However, in the set
of multiproblem samples (30 studies, N = 4,119 families), interventions focusing on

sensitivity were more effective (d = 0.48) than all other types of intervention
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combined (d = 0.25). The most effective interventions consisted of fewer than 16

sessions.

A key finding from this meta-analytic work was that attachment insecurity
emerged as being more difficult to change than maternal insensitivity. Nevertheless,
the fact that sensitivity-focused interventions led to significant improvements in
security, and that those studies that achieved a greater change in sensitivity (ds >.40)
tended to yield better outcomes for the child’s attachment security (d = .45).
Interventions that were less effective in promoting sensitivity did not appear to lead to
consistent changes in attachment security. Similar to intervention effects on parenting
sensitivity, highly effective interventions (with a behavioral focus, i.e., improving
parental sensitivity) were effective in improving attachment regardless of the presence

or absence of multiple problems in the family.

For disorganized attachment, the overall effectiveness of parenting
interventions was evaluated in two more recent meta-analyses (15 studies, N = 842)
and, in marked contrast to findings regarding the impact of interventions on secure
attachment, no significant overall impact of the interventions was found for
disorganized attachment, d = 0.05 (Bakermans-Kranenburg, van IJzendoorn, & Juffer,
2005, 2008). However, interestingly, the five intervention studies focusing on parental
sensitivity were found to be effective in reducing rates of disorganized attachment (d
= 0.26), and were significantly more effective than interventions with a different or
broader focus (d = -0.08). This finding is intriguing as disorganized attachment has
been more strongly and consistently associated with frightening and atypical
parenting (e.g., Madigan, Bakermans-Kranenburg, et al., 2006) than parental
sensitivity which was the focus of the effective interventions. It is possible that

despite the focus on sensitivity, these interventions may also have been successful in
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reducing frightening or extremely intrusive or unresponsive parental behavior, or in
reducing parental dissociation by focusing parents’ attention on the child’s behavior
(Bakermans-Kranenburg, et al., 2005). Unfortunately, thus far studies have not
explicitly measured parental frightening or anomalous behavior as an outcome in
order to test whether this might account for observed effects on disorganized

attachment.

One of the interventions effective in reducing disorganized attachments is
Video-feedback Intervention to promote Positive Parenting (VIPP, Juffer,
Bakermans-Kranenburg, & van 1Jzendoorn, 2008) which is a short-term, home-based
intervention directed at sensitive parenting behavior via video feedback. VIPP has
been tested in a series of randomized control trials on a range of non-clinical and
clinical samples (children with autism spectrum disorders, Poslawsky et al., in press;
including samples with eating disordered mothers, A. Stein et al., 2006; children at
high risk for externalizing problems, Van Zeijl et al., 2006). The main objective of
VIPP is to promote the parent’s sensitivity by showing and stimulating mentalization
of moments of sensitive parenting of the parent in carefully selected video fragments.
In a randomized control trial with early adopted children the VIPP appeared to
significantly reduce rates of disorganized attachment, probably because parents had
learned to mentalize their interactions with the child, reflect on their own role in the
relationship, and to keep the child’s attachment signals more in focus, and thus, were
less distracted or dysregulated by other external or internal stimuli (Bakermans-

Kranenburg, et al., 2005).

Only a few intervention programs have the explicit goal of decreasing
disorganized attachments by diminishing threatening behaviors. One of them is the

Attachment and Biobehavioral Catch-up (ABC) program (Bernard et al., 2012;
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Dozier, et al., 2008; Dozier et al., 2006; Lewis-Morrarty, Dozier, Bernard,
Terracciano, & Moore, 2012), designed as an intervention for parents of young
children in foster care and for parents identified by child protective services as being
at high risk of maltreating their children. Children in the ABC intervention showed
significantly lower rates of disorganized attachment and higher rates of secure
attachment compared to the control children (Bernard, et al., 2012). Indeed, there is
increasing evidence that attachment outcomes can be improved in very high-risk
families through the promotion of parental sensitivity. Targeting a group of
maltreating families, a Canadian attachment-based home-visiting intervention with a
behavioral focus enhanced parental sensitivity, improved children’s attachment
security, and reduced attachment disorganization (Moss et al., 2011; Tarabulsy et al.,
2008). Inspired by the VIPP intervention, this intervention included elements
identified as effective in the meta-analyses of attachment-based interventions
(Bakermans-Kranenburg, et al., 2003). The intervention was brief, including eight
home visits. The main focus of the intervention was parental sensitivity. The
intervention sessions with video feedback were structured in a fixed order, including
videotaping interactive parent-child behavior and video feedback during which the

intervener played back and discussed the video fragment (see also Juffer, et al., 2008).

Additionally, a major randomized control study by Cicchetti et al. (Cicchetti,
Rogosch, & Toth, 2006) has demonstrated the remarkable effectiveness of an
attachment-based intervention for maltreated children and their biological parents.
After going through 23 sessions of child-parent psychotherapy focusing on enhancing
maternal sensitivity through maternal reinterpretation of past attachment experiences,
a substantial reduction in infant disorganized attachment, and an increase in

attachment security was observed for the intervention group. Interestingly, Cicchetti
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and his colleagues (2011) also searched for moderators of intervention effectiveness
from the perspective of differential susceptibility theory. Differential susceptibility
theory suggests that individuals differ in their susceptibility to the influence of the
environment, for better and for worse, and that intervention effects might be
substantially underestimated when we only look at overall effects across the whole
sample (Belsky, Bakermans-Kranenburg, & van 1Jzendoorn, 2007; Ellis, Boyce,
Belsky, Bakermans-Kranenburg, & van lJzendoorn, 2011). Genetic markers of
differential susceptibility tested in the Cicchetti et al. (2011) intervention were
dopamine- and serotonin-system related genes. However, they did not find significant
genetic moderation of the treatment effect. One might speculate that genetic
moderation was absent because the effects of the environment on disorganized
attachment overrode the influence of any genetic component. It may be that
differential susceptibility to the environment operates within certain environmental
margins, beyond which they are overwhelmed (e.g., maltreating families, orphanages)
or remediated as a result of major transitions to vastly improved environments (e.g.

through intervention, foster care or adoption).

The Bucharest Early Intervention Project (BEIP; Drury et al., 2012), however,
seems to disconfirm this latter interpretation. In this unique randomized control trial
2-year old children growing up in Romanian orphanages were pretested with the
Disturbances of Attachment Interview for levels of disorganized and disturbed
attachments and indiscriminate friendliness, and subsequently randomly assigned to
either care as usual or high quality foster care. The children were genotyped for the
Brain Derived Neurotrophic Factor (BDNF) SNP and the serotonin transporter
Variable Number Tandem Repeat (SHTTLPR). The post-test at 54 months showed

that children with the short SHTTLPR alleles or met66 BDNF genotype displayed
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lowest levels of indiscriminate friendliness at post-test and highest levels at pretest.
Their peers without the susceptibility genotypes did not change their indiscriminate
friendliness as a consequence of the foster care, a clear demonstration of differential
susceptibility (Drury, et al., 2012). This study illustrates the importance of
considering risk modifiers or differential susceptibility markers in treatment outcome

studies, both at the genetic, biological and social level.

It is remarkable to note the similarities in the results of the meta-analyses
addressing maternal sensitivity, attachment security, and attachment disorganization.
They all provide evidence for the “less is more” adage: interventions with a focus on
parenting sensitivity turn out to be most successful. A focused approach, centering an
intervention on a small set of well-defined targets, is also clearly preferable from a
methodological perspective as well (van IJzendoorn et al., 2005). Broadband
interventions may be very effective on certain outcome measures but it may remain
unclear which ingredients are responsible for the effects. A piecemeal approach to
constructing effective interventions, starting with testing the effectiveness of small
building blocks or intervention modules that, after successful evaluations, can be
combined into an even more effective overall program can produce more
unambiguous insights than beginning with a complex multimodal intervention. Also,
the modular approach might suit the differing needs of clients and services more
efficiently, because it allows for a stepped-care approach in which a single
intervention module is deployed to address the most common and least complex
problems, and additional modules are added in more severe cases, or when earlier

intervention efforts do not bear fruit.

Taking into account the enormous effort that goes into planning and

conducting an intervention study, meta-analysis offers an indispensable tool for
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identifying generalizable, effective, interventions and to facilitate evidence-based
decision-making in the public health arena. It is therefore remarkable that the Triple-P
program (Sanders, Markie-Dadds, & Turner, 2003) has been used on a whole-
population basis as a public health intervention and enjoys adoption at a large scale
across the world, with substantial cost implications, notwithstanding a lack of
randomized controlled studies showing its effectiveness. A recent meta-analysis
showed no between-group differences for studies with an adequate control group, and
substantial selective reporting bias (Wilson et al., 2012). Interestingly, 32 of the 33
eligible studies were authored by Triple-P affiliated personnel (Wilson, et al., 2012) —

meta-analysis uncovers telling details.

Holding and Trauma Therapies

So called “attachment therapy” and similar approaches such as “holding” or
“trauma therapy” have received a great deal of public attention and enjoy
considerable popularity on numerous internet sites for parents of troubled children.
The American Professional Society on the Abuse of Children (APSAC) Task Force
published an important report on the controversial “attachment therapies” provided to
maltreated children and their biological, foster, or adoptive parents (Chaffin et al.,
2006). In some cases such therapies have already proven to be harmful for children.
In holding therapy, children are forced to make physical contact with their parent or
other caregivers although they strongly resist these attempts. Physical force may even
be used to reach the goal of proximity. The child would thus, according to this way of
thinking, be enabled to regress to an earlier stage of bonding, and the re-experience of
this crucial stage would stimulate the re-construction of a secure attachment
relationship. Holding therapy however has not been proven to be effective, and might

even be dangerous (Chaffin et al., 2006; O'Connor & Zeanah, 2003; Sroufe, Erickson,
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& Friedrich, 2002). In fact, holding therapy is not implied at all by attachment theory.
Therapists force the parent or caregiver to be extremely insensitive and to ignore clear
signs from the child not wanting physical contact. At the core of sensitive parenting is
the careful reading of children’s attachment signals and needs, and to respond
promptly and adequately to those signals (Ainsworth, Blehar, Waters, & Wall,
1978b). Holding therapy may well encourage the antithesis of sensitive care (Cyr, et

al., 2010).

Adult attachment and reflective functioning in interventions

As noted earlier, evidence suggests that it may be more difficult to change
insecure adult attachment representations than it is to enhance infant attachment
security or parental sensitivity (Korfmacher, Adam, Ogawa, & Egeland, 1997; van
IJzendoorn, Juffer, & Duyvesteyn, 1995), particularly in clinical samples.
Nevertheless, there is evidence that effective change can be achieved. Stovall-
McClough and Cloitre (2003), working with women with PTSD following a history
of childhood sexual abuse, with high rates of unresolved trauma, showed that
unresolved AAI attachment status was most strongly associated with PTSD avoidant
symptoms, and used imaginal exposure therapy to address the avoidant symptoms.
The treatment appeared effective, not just for PTSD but also for unresolved loss. They
observed a 62% reduction in unresolved attachment and absence of PTSD diagnosis
for women in the exposure group. In arandomized trial with 90 Borderline
Personality Disorder patients, Levy and colleagues (Levy, Beeney, & Temes, 2011)
showed the effectiveness of one of the intervention modalities on changing
attachment representations. Patients were assigned to one of three types of therapy,
transference-focused psychotherapy (TFP), dialectical behavior therapy (DBT), or a

modified psychodynamic supportive psychotherapy (SPT). The primary goal of TFP
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is to reduce symptomatology and self-destructive behavior through the modification
of representations of self and others as they are enacted in the treatment. During the
first year of treatment, TFP focuses on the identification of dominant relational
patterns as they are experienced and expressed in the transference relationship. Based
on the AAI the representation of attachment was classified and Reflective Functioning
(RF) was coded. After 12 months of treatment, TFP participants showed a significant
increase in secure classifications and RF that was absent for the other two treatments.
However, no changes in resolution of loss or trauma were observed across treatments.
Toth and colleagues (Toth, Rogosch, & Cicchetti, 2008; Toth, Rogosch, Manly, &
Cicchetti, 2006) administered the AAI before and after parent-child psychotherapy in
a sample of mothers with major depressive disorder and their young children. The
randomized controlled trial included a depressed control group and a non-depressed
control group. After treatment, mothers in the depressed group showed a significant

increase in RF in the AAI, as well as more positive relationships with their children.

The social-cognitive and affective concept of mentalization has become
increasingly important to theory in clinical treatment in general, and psychoanalysis
in particular. RF was first described by Fonagy, Steele, Steele, Moran, and Higgit
(1991) as the ability to put oneself in another’s shoes and to think about the thoughts,
feelings, and intentions that may guide or have guided the other’s behavior. The
concept of RF arose out of the AAI state of mind scale metacognition, defined as
monitoring and correcting one’s own speech and thoughts during the interview (Main,
etal., 2003). RF expresses itself in response to AAI questions that demand reflection
by asking “why”” questions (Steele, Steele, & Murphy, 2009), such as: “Why do you
think your parents behaved as they did during your childhood?”” Fonagy and

colleagues coined the term mentalization (Fonagy, Gergely, Jurist, & Target, 2002;
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Fonagy & Target, 1996, 2006) to describe the capacity to interpret or make sense of
behavior in oneself and others in terms of intentional mental states such as thoughts,
feelings, and beliefs. Thus, mentalization is the capacity to evoke and reflect on one’s
own experience to make inferences about behavior in oneself and others. RF has been
operationalized to evaluate the quality of mentalization in the context of attachment
relationships, and has been used as an outcome measure in several randomized
controlled trials (see above). It is related to such concepts as insight, intraception, and

self-observing capacities of the ego, mindfulness, and mind-mindedness.

Although the concept of reflective functioning is broadly embraced (e.g., it
has been argued that in the treatment of narcissism increasing self-reflective
functioning is crucial to recovery, Bennett, 2006), it has also been noted that its
validity and stability as an outcome measure are uncertain because adequate reports
on its test-retest reliability and convergent and discriminant validity are absent (Choi-
Kain & Gunderson, 2008). Moreover, it may be that individuals vary in their
reflective functioning depending on who he or she is mentalizing about (Choi-Kain &
Gunderson, 2008). Indeed, the RF scale has been used with a variety of interviews
and that may in part be responsible for the relatively fuzzy boundaries of the concept
and difficulties in the assessment. Nevertheless, the introduction of the concepts of
mentalizing and reflective functioning was a catalyst for the development of a range

of novel and potentially effective treatments, in particular for patients with BPD.

Attachment fit between client and therapist.

The attachment representations of both patients and clinicians may play a role
in the process and outcome of treatment. Dozier (1990) reported that individuals with
a more dismissing stance to attachment were less likely to disclose symptomatology,

more likely to minimize the interventions of case managers, and less likely to engage
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with treatment. In an intervention study involving mothers with an insecure
attachment representation, dismissing mothers did not profit from discussion about
attachment issues, and tended to view four home-based intervention sessions as
requiring too much time investment from them (Bakermans-Kranenburg, Juffer, &
van lJzendoorn, 1998). They were evaluated as less invested than other mothers in an
intervention focusing on parenting sensitivity (Korfmacher, et al., 1997). Adult
attachment style has also been found to relate to adolescent’s approach to treatment,
with preoccupied adolescents in a residential treatment program showing the highest
levels of truancy, rule breaking, and externalizing behavior problems (Zegers,

Schuengel, van lJzendoorn, & Janssens, 2008).

Process research in psychoanalysis and psychoanalytic psychotherapy has
indicated various factors that are related to positive treatment outcome. Patient—
therapist fit is a factor that is generally indicated as predictive of treatment success
(Fonagy et al., 1996; Kantrowitz, 1993; Stolk et al., 2008), but evidently there may be
a wide variety of models of what is meant by ‘fit’. Both interpersonal theory and
attachment theory suggest that a central task of the therapist is to resist the tendency
to respond to the client’s interpersonal or attachment orientation in a complementary
manner, so as not to reinforce the client’s rigid way of approaching relationships
(Bernier & Dozier, 2002). Providing the client with a contrasting relational orientation
appears to be beneficial in psychotherapy (Andrews, 1991), case management
(Tyrrell, et al., 1999), and academic counseling (Larose & Bernier, 2001), and indeed
the corrective emotional experience may be a key factor in therapeutic change.
Bowlby (1988) suggested that the therapist should help the client recognize and
change insecure working models or maladaptive relational patterns. He proposed that

the therapist should challenge the client’s beliefs about relationships by flexibly
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adopting a stance that is in contrast to the client’s expectations. It is not far-fetched to
argue that for a therapist with a secure representation of attachment it will be easier to
respond in a contrasting (noncomplementary) way to the client’s relational orientation
than for an insecure therapist. In support of this idea Dozier, Cue, and Barnett (1994)
have shown that clinicians with an autonomous AAI were more effective at providing
noncomplementary responses than were nonautonomous clinicians. That is,
autonomous clinicians worked in greater depth with clients presenting dismissing
features than with preoccupied clients, whereas nonautonomous clinicians provided
complementary responses, working in greater depth with preoccupied clients. This
may explain why Gerber, Fonagy and their colleagues (Gerber, Fonagy, Bateman, &
Higgitt, 2004), in a quasi-experimental trial of psychoanalysis and psychoanalytic
psychotherapy, found that patients who became progressively more insecure on the
AAL in the first phase of treatment were significantly more likely to improve in terms
of their symptomatology by termination (Gerber et al., 2004): these patients may have
been challenged to take a stance contrasting with their previous representation,
temporarily leading to more insecurity or even less organization of attachment
representation, which led to a better outcome in the end. If this line of reasoning is
correct, then therapists’ own tendencies to more dismissing or more preoccupied
representations within the range of security may play a facilitating or impeding role in
treatment, depending on the client’s attachment representation. Consistent with this
idea, clients and therapists showing dissimilar attachment tendencies on the
dismissing—preoccupied dimension were shown to have better alliances and more
productive relationships (Tyrrell, et al., 1999). In such dyads, the natural style of the

therapist appears to make him or her more likely to adopt an interpersonal stance that
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is contrary to what the client “pulls for”, thereby disconfirming the client’s rigid

perceptions and strategies (Bernier & Dozier, 2002).

It should however be noted that the vast majority of the therapists in the
Tyrrell et al. (1999) study were rated as autonomous based on a modified version of
the Attachment Q Set (Kobak, 1989). Direct comparison with AAI classifications of
the mentors in the adolescents’ residential treatment institution of the Zegers et al.
(2008) study is thus not possible, but the 55% of autonomous mentors in that study—
although similar to the norm distribution — is considerably less than those in the
Tyrrell study. At 3 months into treatment, no difference in therapeutic relationships
between adolescents and secure versus insecure mentors could be traced, but between
3 and 10 months into treatment, the psychological availability of nonautonomous
mentors decreased in the perception of the adolescents, whereas the perceived
psychological availability of autonomous mentors increased. Similarly, reliance on
autonomous mentors increased between 3 and 10 months, but reliance on
nonautonomous mentors decreased over time (Zegers, Schuengel, van 1Jzendoorn, &

Janssens, 2006).

The AAI can also be part of the intake and treatment process. As an interview
it goes beyond available screening instruments by tapping into experiences in the
family of origin, and it also opens up the perceived state of mind of the individual
with respect to these experiences, including experiences of loss and other trauma.
When multiple losses or abusive events are presented, it is informative which
experiences are reported in a coherent way, and when disorganized speech, indicative
of unresolved loss or trauma, takes over (Steele, et al., 2009). Who should administer
the AALI in the therapeutic context, and when should the interview take place? Steele

and colleagues (2009) advise that the AAI be administered early in the treatment by
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the clinician himself or herself, unless the fragility of the patient would ask for
postponement until a therapeutic alliance is in place. They argue that in other cases
the AAI is likely to promote alliance. Over time, it is expected that content from the
interview will filter through material covered in the course of the therapy (Steele et

al., 2009).

In sum, secure adult attachment representations and associated mentalizing
competence can be stimulated by therapeutic interventions although the evidence-base
still is disappointingly small. Psychotherapy is about creating more coherent
autobiographical narratives (Bowlby, 1988), which implies a shift from preoccupied
or dismissing representations of the past to more balanced, open and coherent
discourse from a mentalizing stance. Some of the most promising attachment-related
psychotherapy studies show that attachment representations of client and therapist
might help us understand why some client-therapist combinations are more effective
than others. It is not the perfect match but a mild mismatch of counterbalancing

representational biases that might be most productive in creating positive change.

CONCLUSIONS

Attachment theory and research has had a major impact on thinking regarding
the developmental mechanisms contributing to adaptation and risk for psychological
disorder. Its contribution to the field has occurred at a number of levels. First, it
pioneered, in many respects, the developmental approach to understanding
psychopathology, particularly its treatment of the connections between levels of
analysis — the evolutionary, biological, cognitive/affective and relational — and their
unfolding interactions and transformations across development. Second, the field has

revealed a host of rich phenomena relevant to understanding psychopathology, and
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worthy of serious scientific and clinical investigation: protest, despair, detachment,
secure base behavior, avoidance, resistance, disorganization, sensitivity of care,
frightened/frightening parenting, coherence of mind, lack of resolution or mourning
or trauma, to name some of the most prominent. Third, the field has established a
strong evidence base supporting its major tenets, most notably 1) the environmental
origins of individual differences in attachment security and insecurity, 2) the
important predictive, and likely causal, role of parental sensitivity, 3) the long-term
developmental disadvantages associated with insecure attachment in the domains of
internalizing problems, externalizing problems and social competence, 4) the
intergenerational transmission of patterns of attachment. In the process of
establishing this evidence base, attachment research has also highlighted the limits of
the attachment construct, at least as currently measured and conceptualized, the role
of important moderators in modifying or qualifying its effects, and the potentially
complex developmental pathways by which attachment is connected to later
outcomes. Finally, and perhaps most importantly, the field has developed a range of
approaches to intervention and prevention that are delivering reliable positive

outcomes for children and families.
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