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ABSTRACT
MOTHER-INFANT ATTACHMENT: THE IMPACT OF MATERNAL
REPRESENTATIONS DURING PREGNANCY, MATERNAL RISK FACTORS,
AND SOCIAL SUPPORT
By

Alissa Christine Huth-Bocks

The mother-child relationship during infancy is considered to be one of the
most important determinants of a child’s social and emotional development by
clinical and developmental theorists. Because mother-infant attachment is so central to
children’s well-being, it is critical to understand the mechanisms through which mother-
infant attachment is formed. The theoretical framework for this study is based on both
attachment theory and Daniel Stern’s (1995) recent formulation about the transition to
motherhood. It examines the processes through which mother-infant attachment is
formed, by investigating the effects of both individual and environmental factors, in a
diverse and high-risk sample using a longitudinal research design. Two hundred and
seven women were interviewed during their last trimester of pregnancy, two months after
birth, and one year after birth. Participants were recruited throughout several counties in
mid-Michigan. During pregnancy, mothers’ own experiences with caregivers during
childhood were assessed, as were mothers’ thoughts and feelings about themselves as
mothers and their soon-to-be infants. Mothers’ perceived level of social support and
experiences with violence, depression, and poverty were assessed at multiple time points.
Mother-infant attachment was assessed at 1 year postpartum using a well-known

laboratory procedure. Structural equation modeling results indicated that individual and



environmental variables measured during pregnancy and after birth had a significant
impact on mother-infant attachment. The most important predictors were mothers’ own
attachment experiences during childhood, representations of the infant-to-be during
pregnancy, and psychosocial risk factors. The results from this study expand the
current level of understanding regarding the development of different patterns of
mother-infant attachment. The results also have important clinical implications for

the treatment of mothers and young children at risk for psychopathology.
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INTRODUCTION

Beginning with the work of John Bowlby (1944, 1969) and Mary Ainsworth
(Ainsworth, Blehar, Waters, & Wall, 1978), attachment theorists and researchers have
been studying the nature and quality of mother-infant attachment, including the
precursors and sequelae of different patterns of attachment. Empirical work has largely
focused on the infant’s perspective of attachment with his/her mother by studying infant
behaviors in stressful and non-stressful situations, from which attachment quality is
inferred. More recently, theorists and researchers have begun to examine mother-infant
attachment from the parental perspective. In addition, there has been a trend to “move to
the level of representation” rather than to approach the study of attachment solely at the
behavioral level (Main, Kaplan, & Cassidy, 1985; Oppenheim & Waters, 1995).

Both clinical reports (e.g., Fraiberg, Adelson, & Shapiro, 1975) and recent
empirical research have indicated that there is a significant relationship between mothers’
representations of their own childhood attachment and mothers’ attachment to their own
infants (Benoit & Parker, 1994; Fonagy, Steele, Moran, Steele, & Higgitt, 1993; Fonagy,
Steele, & Steele, 1991; Levine, Tuber, Slade, & Ward 1991; Slade & Cohen, 1996; Ward
& Carlson, 1995). However, few empirical studies have been conducted to help clarify
this continuity of attachment within families. Existing studies have suggested that
maternal representations of the infant and of the self-as-mother might explain the
relationship between mothers’ own attachment during childhood and the attachment
formed with their infants (Ammaniti, 1991; Bretherton, Biringen, Ridgeway, Masline, &

Sherman, 1989; Fava Vizziello, Antonioli, Cocci, & Invernizzi, 1993; Zeanah, Benoit,



Hirshberg, Barton, & Regan, 1994). Unfortunately, most of these studies have been
limited by small, primarily Caucasian and middle-class samples, as well as the use of
different measures with no known psychometric properties.

In addition to the impact of maternal representations on mother-infant attachment,
other researchers have suggested that attachment is influenced by external factors such as
the amount and type of maternal social support. Empirical studies have shown
inconsistent results (Crockenberg, 1981; Zeanah et al., 1993); however, findings from
different studies suggest that social support may have a more indirect effect on mother-
infant attachment through factors such as maternal behaviors or maternal self-efficacy
(Crockenberg, 1988).

The current study examined possible mechanisms through which mothers’ own
attachment experiences could impact the attachment relationship with their infants, as
well as the impact of environmental factors on this relationship, within a large, diverse,
and high-risk sample. This study used a longitudinal research design and previously
established measures, and was conducted in conjunction with a larger study examining
the impact of domestic violence during pregnancy on women and infants. Maternal
representations of attachment, of the infant, and of the self-as-mother were assessed
during pregnancy, while self-efficacy and mother-infant attachment were measured at 12
months after birth. In addition, social support and several risk factors were measured
both prenatally and postnatally. It was hypothesized that characteristics of both the
mother and the mother’s environment would predict the quality of attachment formed

with her infant.



Because this study was largely based on attachment theory, an overview of this
theory will be presented first in order to provide a framework for understanding the
hypothesized model. Next, studies that have examined the relationship between mothers’
own attachment during childhood and mothers’ attachment to their infants will be
reviewed. Although continuity of attachment has repeatedly been observed, possible
mechanisms through which attachment is transmitted have generally been missing in the
literature. Two possible mechanisms appear to be mothers’ representations of their
infants and representations of themselves as mothers, and the existing literature in these
areas will be reviewed and critiqued. Since the present study also examined the
relationship between social support and attachment, the few studies that have examined
this relationship will be reviewed and their mixed findings will be discussed. Finally,
because this study examined factors related to mother-infant attachment within a high-
risk sample, literature that describes the relationship between a number of potential risk

factors and mother-infant attachment will be explored.



CHAPTER 1: THEORETICAL BACKGROUND
Attachment Theory and the Mother-Infant Relationship

The mother-infant relationship has been of interest to psychoanalytic theorists
since its inception. Sigmund Freud initially recognized the importance of the mother as
an “object” that gratifies the infant’s instinctual drives and frequently noted the profound
effect that early relationships had on later functioning. It was not until the development
of object relations theory, by key figures such as Donald Winnicott, William Fairbairn,
and John Bowlby, that this relationship became a more central focus of inquiry. Unlike
previous analytic theorists, object relations theorists maintained that the infant is
primarily “driven” to establish relatedness and interactions with others as an end in itself.
They purported that infants come “wired” or prepared for immediate human interactions,
which form the foundation for the infant’s developing sense of self and future
relationships. In addition, clinical investigators such as Rene Spitz helped clarify the
infant’s role as an active participant in dyadic relationships, which furthered our
understanding of self-object differentiation.

Drawing from evolutionary biology, cognitive psychology, and ethology, in
addition to object relations theory, John Bowlby (1969, 1988) developed attachment
theory to further explain the mother-infant relationship. Bowlby stated that the infant
comes into the world with an innate predisposition toward social interaction as a means
of survival and adaptation. Thus, the infant is driven to seek proximity with the primary
caregiver, particularly when threat or danger is perceived, because s/he is unable to
protect him/herself. According to Bowlby (1969), infants are born with a number of

attachment behaviors that are used to regulate the attachment relationship with the



mother, including sucking, smiling, crying, and clinging, the main purpose of which are
to attain or maintain proximity to a caregiver who is conceived as better able to cope with
the world.

Bowlby proposed that attachment behaviors are part of a behavioral system that
help maintain a sense of emotional homeostasis for the infant. Within this system, infant
behaviors are activated when a distance threshold between the infant and caregiver is
exceeded or another threat is perceived (Carlson & Sroufe, 1995). In a well-functioning
system, parents contribute to this homeostasis by showing complementary attachment
behaviors, which are of the caregiving type. While the infant behaves in ways that seek
out help and protection, mothers behave in ways that protect and secure the infant. When
proximity is achieved, infant attachment behaviors are deactivated. As will be described
further, parents and infants can also develop more maladaptive attachment patterns
during which infant security is compromised.

Mother-infant attachment appears to develop within the first few months of life
(Bowlby, 1988), possibly because it is during this time that infant regulation (or
dysregulation) has long-term effects on neural system development (Carlson & Sroufe,
1995). During the first 3 months of life, a synchrony related to physiological needs sets
the tone for later psychological regulation. Between 3 and 6 months, the caregiver helps
the infant maintain organized behaviors and affect regulation in the face of stress and
arousal by making stress tolerable. This enables the infant to feel secure even when faced
with negative feelings and to gain confidence that s/he can influence what happens to
him/her. Around the ages of 6 to 9 months, the infant assumes a more active role in self-

regulation and self-initiated activities due to increased development of motor and



cognitive abilities. With the onset of locomotion, additional attachment behaviors are
added to the infant’s repertoire such as purposeful approach to the mother, following the
mother, and use of the mother as a secure base from which to explore (Ainsworth, 1967),
all of which continue to serve the function of maintaining proximity to the mother when
needed.

Development of Internal Working Models

By the end of the first year, Bowlby (1969, 1980) proposed that infants begin to
develop “internal working models,” which are mental representations of self and others
based on early experiences with caregivers (a more elaborated version of what other
psychoanalysts called “internal objects” or “internal world™). Internal working models
are formed from the history of the infant’s actions, infant-parent interactions, and the
caregiver’s responses to the infant, rather than from an objective picture of the parent
(Main et al., 1985), and working models of self and other are believed to be separate, but
complementary. Although internal working models are thought to consist of generalized
representations, Bowlby preferred the term “internal working model” because it
emphasizes the dynamic and functional aspects of representations (Bretherton, Ridgeway,
& Cassidy, 1990).

Bowlby stated that the function of internal working models is to help the infant
interpret and anticipate others’ behaviors and to guide his’/her own behaviors in
relationships, which is adaptive to the individual. For example, the infant can operate
internally by making a plan and selecting behaviors to achieve a goal before action is
needed (Marvin & Britner, 1999). Although early internal working models are not

necessarily fixed, they tend to show stability and resistance to change because a) they are



partly unconscious (Bowlby, 1973, 1980; Bretherton, 1990; Cassidy, 1990), b) they bias
what individuals expect and perceive, leading to some distortion of incoming information
(Bretherton, 1990; Bretherton & Munholland, 1999), and c) reconstruction requires
significantly different emotional experiences that do not fit with the current working
model (Bretherton et al., 1990; Ricks, 1985).

Bretherton and colleagues (1990, 1999) recently extended Bowlby’s ideas about
working models by considering advances in the cognitive sciences (e.g., memory
research). She proposed that internal working models are best conceptualized as
hierarchically organized schemas (or representations), with lower levels consisting of
specific, interactional schemas and higher levels becoming more and more general as
they subsume lower-level schemas. For example, beginning at the lowest level and
proceeding to the highest level, one part of a working model might be: “When I fall down
and cry, my mother picks me up,” “When I am hurt, my mother comforts me,” “My
mother is there when I need her,” and finally “My mother is a loving person.”

Bretherton (1990) also stated that internal working models of self and others are
probably several inter-linked hierarchies of representations, rather than a single hierarchy.
In addition, she noted that there are individual differences in the degree of organization
and consistency within and across levels, which have an effect on a person’s
interpretation of events and subsequent behaviors. For example, individuals who have
representations that are not linked properly or are dissociated from one another will
misinterpret signals from the environment and will be more likely to show contradictory
behaviors. Further, incoming information may not be generalized throughout the

hierarchies, which may lead to overly rigid working models. Individuals with such



distorted, “ill-organized™ hierarchies are more likely to be insecurely attached than
individuals with more well-organized and consistent representations.

Internal working models of the self are similar to other working models, i.e., of
the attachment figure, as they are mental constructions based on actual experiences that
guide appraisals, feelings, and behaviors (Cassidy, 1990). Working models of the self
develop out of events and interactions and are believed to be generalized representations
of the self. Further, working models of the self contain both cognitive and affective
components, that is, ideas about self-image (“I am a hard worker”) and self-esteem (“I am
lovable”) (Bowlby, 1979; Cassidy, 1990).

Based on internal working models of the self and of others, infants interact in
certain ways with their mothers during times of perceived threat. Under stressful
conditions, infants either have their attachment needs met or they find other ways to cope
with their unmet needs, i.e., by exaggerating signals or suppressing their needs (Barnett
& Vondra, 1999). Therefore, based on early experiences with caregivers, individual
differences in attachment develop. Differences in attachment are believed to be finite and
can be classified into several central patterns, which are “organized” in the sense that
they reflect a consistent, coherent strategy for behaving in relation to the caregiver
(Ainsworth et al., 1978; Main et al., 1985). These categories of attachment will be
summarized next.

Categories of Attachment in Infancy

Mary Ainsworth, a student of John Bowlby’s, made substantial contributions to

attachment theory through her early observations of mother-infant dyads (Ainsworth,

1967). As a result of her work, she created a procedure to empirically study mother-



infant attachment called the Strange Situation (Ainsworth et al., 1978). This brief, mildly
stressful, laboratory procedure consists of a series of interactions between the infant, the
mother, and a stranger, during which the infant is separated and reunited with the mother
twice. The infant’s behaviors during reunion with the mother are believed to be indicative
of the infant’s internal working model of the relationship (Main et al., 1985), and
therefore, quality of attachment is inferred from observed behaviors.

A Secure Attachment (Type B) is characterized by the infant’s confidence that a
caregiver will be available and responsive when in need. As attachment theory would
suggest, research has shown that a secure attachment is associated with a history of
consistent, sensitive, responsive care, which presumably gives rise to an internal working
model of others, and the world in general, as dependable, comforting, and protective.
Because these infants can rely on their caregivers, they are able to safely explore the
environment and are likely to develop a sense of mastery and control. At the same time,
securely attached children develop an internal working model of the self as valuable,
worthy of love, and self-reliant. Based on these internal working models, securely
attached children show unique behaviors in the Strange Situation. They are able to use
the caregiver as a secure base from which to explore the room. Upon separation, these
infants may be distressed and may be comforted by a stranger, but will show a clear
preference for the mother and will seek contact with her upon reunion. In addition, these
children will be readily comforted by the mother and often return to exploration and play
(see Carlson & Sroufe, 1995; Weinfield, Sroufe, Egeland, & Carlson, 1999 for reviews).
Research has shown that approximately 60-75% of low-risk infants display a secure

pattern of attachment (van Ijzendoorn & Kroonenberg, 1988).



The internal working model of an infant showing an Insecure-Avoidant
Attachment (Type A) is characterized by a lack of confidence in the caregiver and
expectations of rejection. The caregiving history of these children include overt
rejection, intrusive and controlling behaviors, as well as disengagement by the caregiver.
Internal working models of the self likely include a view of the self as unworthy of care,
but also possibly an extreme view of self-reliance in the context of a relationship in
which the infant receives little care and comfort. Infants displaying this pattern of
attachment in the Strange Situation show little distress at separation, no preference for the
mother, and often actively avoid the mother upon reunion by ignoring her, looking or
turning away, and resisting her initiation of contact. In fact, these infants show almost no
affective responses at all and may appear indifferent. Avoidant behavior is believed to
reflect a defensive strategy (namely repression) against emotional pain associated with
prior parental rejection, as well as a strategy to prevent the direct expression of anger that
might put the child at risk for alienating the attachment figure (Bowlby, 1980; Cassidy &
Kobak, 1988). Evidence in support for this notion comes from studies showing a
significantly higher level of reactivity in avoidant infants as measured by cortisol levels
and cardiac functioning (e.g., Gunner, Mangelsdorf, Larson, & Hertsgaard, 1989).
Approximately 15-25% of infants in the general population have an avoidant attachment.

Insecure-Ambivalent Attachment (Type C), seen in about 10-15% of low-risk
samples, occurs when the infant is uncertain whether a parent will be available and
responsive. Insecure-ambivalent infants generally lack confidence in the world because
caregivers have been unresponsive and inconsistently available for meeting their

children’s attachment needs. As a result of such experiences, parallel internal working
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models of self as unworthy and/or incompetent develop. During the Strange Situation,
these children seem preoccupied with their caregivers and show a paucity of exploration
and play. Upon separation, these infants show a high level of overt distress and are
especially wary of strangers. Upon reunion, ambivalent infants are not able to be soothed
and display anger and ambivalence toward the caregiver by seeking and resisting contact
at the same time. Unlike avoidant infants who may suppress attachment behaviors and
needs, ambivalent infants are believed to exaggerate attachment needs and signals in an
effort to get a response from the caregiver and to ensure the mother’s availability (see
Cassidy & Berlin, 1994 for a review).

After a number of studies discovered that about 10-15% of infants could not be
reliably classified into the A, B, or C patterns of attachment, a fourth pattern was
identified by Main and Solomon (1990), which they termed Disorganized-Disoriented
Antachment (Type D). Disorganized infants are believed to experience an unusually high
degree of fear within the attachment relationship, and research has shown that these
caregivers are often abusive, neglectful, and/or traumatized by their own experiences of
loss or violence (Main & Hesse, 1990; Main & Solomon, 1990; Lyons Ruth, Bronfman,
& Parsons, 1999). Unlike the three traditional groups, infants with this attachment
pattern appear to lack a coherent strategy for coping with stress and interacting with their
caregivers. Thus, their behaviors in the Strange Situation are idiosyncratic and may
include apprehensive or depressed behavior, alterations between approach and avoidance
toward the caregiver, strange behaviors such as freezing or stereotypies, and
disorientation reflected by wandering, confusion, and rapid changes of affect (Main &

Solomon, 1990).
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Attachment Representations and Categories of Attachment in Adults

Although attachment has historically been studied at the behavioral level with
mother-infant dyads, as in the Strange Situation, recent advances have made it possible to
study attachment at the “level of representation” with older individuals (Main et al.,
1985). Main et al. proposed that internal working models formed during infancy function
as a “template” through which experiences are filtered. Thus, internal working models of
self and others tend to be fairly consistent throughout childhood and into adulthood. On
the basis of these aspects of attachment theory, Main and colleagues (George, Kaplan, &
Main, 1985) developed the Adult Attachment Interview (AAI) to assess adults’
representations of attachment or internal working models. These researchers suggested
that internal working models influence feelings and behaviors, as well as attention,
memory, and thinking processes as they relate to attachment. Therefore, individual
differences in attachment representations will manifest themselves in the way one speaks
about attachment experiences and the way in which one constructs narratives about early
experiences with caregivers. Although most research in this area has used the AAI to
measure adults’ representations of attachment, it should be noted that several
questionnaires have also been developed to measure adults’ attachment experiences
during childhood (e.g., Epstein, 1983; Lichtenstein & Cassidy, 1991).

Based on responses to the AAI, researchers are able to infer a person’s overall
state of mind with respect to his’her own attachment experiences. Emphasis is placed on
the way in which a person recalls memories and experiences from childhood (the
narrative process), rather than on what they recall (the content). Therefore, special

attention is paid to the degree of coherence and integration of a person’s narrative. The
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AAI coding system, developed by Main and Goldwyn (1984a, 1998), allows people to be
classified into one of four attachment categories.

Adults classified as Autonomous tend to produce consistent and coherent
narratives and are able to integrate positive and negative aspects of feelings and
experiences. In addition, autonomous adults tend to value attachment relationships and
believe that they influence current behavior. Dismissing adults are likely to minimize
attachment-related experiences and tend to give short, inconsistent responses. Although
these adults often report highly positive experiences, they are unable to provide examples
to support their favorable representations. It is not uncommon for dismissing adults to
have trouble remembering aspects of their childhood, and some researchers have
suggested that the dismissing style and tendency to idealize may reflect a defensive
strategy against painful memories (Cassidy & Kobak, 1988). Adults classified as
Preoccupied also display inconsistent and/or incoherent interviews; however, they seem
preoccupied with past attachment experiences. They appear to be greatly influenced by
earlier experiences in a rather negative manner (i.e., they display much anger or fear).
Adults can also be classified as Unresolved if they fail to maintain an organized narrative
or show striking lapses in reasoning or strange use of speech, particularly when
discussing traumatic events (George et al., 1985; Hesse, 1999). Finally, these four groups
are thought to parallel the four types of attachment observed in infants during the Strange
Situation (secure, insecure-avoidant, insecure-ambivalent, and disorganized,
respectively).

In sum, attachment theory suggests that infants develop internal working models,

or representations of self and others, based on early interactions with caregivers.
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Individual differences in working models exist, and subsequently, infants behave
differently toward their mothers and display different patterns of attachment to their
mothers, which may be more readily seen during times of stress. Attachment theory
suggests that internal working models are relatively stable through childhood and into
adulthood, and thus, adults maintain representations of attachment based on early
experiences with caregivers. Some studies have further suggested that mothers
“transmit” their own attachment patterns to their infants, demonstrating a stability of
attachment across generations.

Based largely on attachment theory, Daniel Stern (1985, 1995) has recently
developed a unique framework for understanding the process through which mother-
infant attachment is formed and possibly transmitted intergenerationally. Stern (1995)
proposes that mothers develop a unique, psychic organization during pregnancy, which
he terms “the motherhood constellation,” composed of a new set of fantasies, fears,
action tendencies, and wishes never before experienced and directly due to becoming a
mother. Stern believes that this psychological change begins during pregnancy,
particularly after the first trimester of pregnancy when the fetus begins to move, and the
reality of the baby becomes more apparent.

In addition to the mother’s representations of self and other, which become
activated and reworked during pregnancy, Stern (1995) suggests that the infant’s
developing representations are an important component of the mother-infant relationship.
Like Bowlby and other attachment theorists, Stern emphasizes that the infant’s
representations are constructed from interactive experiences with the caregiver.

However, he notes that rather than viewing representations as internalized events or
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objects, representations are built from within, “from the experience of being with
another.” Similar to Bretherton’s notion of multiple, hierarchically organized internal
working models, Stern (1995) suggests that repeated interpersonal experiences (or
“emergent moments™) give rise to a network of schemas, which form an overall schema-
of-being-with. Furthermore, he notes that schemas-of-being-with that are tied together
by a common theme may be considered a “representation-of-being-with.” Thus, Stern
suggests that schemas-of-being-with are hierarchically ordered from actual interactions to
more generalized internal working models, the latter of which ultimately guide behavior.

Consistent with attachment theory, Stern (1995) indicates that representations-of-
being-with and internal working models are relatively stable throughout childhood and
adulthood. Like other researchers, Stern also suggests that mothers’ representations of
attachment may be transmitted or passed on to their own infants, resulting in a continuity
of attachment across generations. Empirical studies that have investigated the
relationship between mothers’ own representations of attachment and their attachment
with their infants will be reviewed next, followed by a review of the literature examining
the possible mediating role of other types of maternal representations, such as

representations of the infant and of the self.
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CHAPTER 2: MATERNAL REPRESENTATIONS
Maternal Representations of Attachment and Mother-Infant Attachment

Psychoanalytic theory and clinical papers have long suggested that there is an
intergenerational pattern of parent-child relationships, that is, that history repeats itself
(e.g., Freud, 1940; Bowlby, 1969, 1980; Fraiberg et al., 1975). Although Fraiberg et al.
stated “history is not [necessarily] destiny,” they convincingly described clinical cases
that demonstrated how the conflicted past of the parents interfered with the relationship
with their children. That in fact, a mother’s own past experiences as a child were being
repeated in striking detail with her own child. Early writings such as these, however, had
little empirical work to support their assertions. No systematic investigations had been
conducted to determine the factors that led to the repetition of the past or (in fewer cases)
that blocked the repetition.

With the development of the AAI, researchers have been able to empirically
examine the intergenerational patterns of relationships and the impact of mothers’ own
representations of attachment on mother-infant attachment. In several early studies,
mothers’ responses on the AAI and AAI attachment classifications were compared to
infants’ behaviors and attachment security observed during the Strange Situation
(Grossman, Fremmer-Bombik, Rudolph, & Grossman, 1988; Main & Goldwyn, 1984b;
Main et al., 1985). The Strange Situation was administered to middle-class, mother-
infant dyads when infants were 12 months old (N ranged from 40 to 65 in different
studies), and the AAI was later administered to the same mothers when their children
were 5 to 6 years old. Main et al. (1985) found that mothers’ own attachment security

was significantly related to their infants’ attachment security. Further, dismissive
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mothers were more likely to be parents of avoidant infants, while preoccupied mothers
were more likely to have ambivalent infants. Main and Goldwyn (1984b) also noted a
striking similarity between a mother’s own experiences of rejection, her rejection of her
infant, and the infant’s subsequent avoidant behaviors, suggesting that specific behaviors
may also be repeated.

Grossman et al. (1988), using their own coding system for the AAI made up of
four scales that were believed to reflect a parent’s attachment representations, reported
that mothers with a representation of their parents as supportive and mothers who were
able to focus on attachment experiences in a non-defensive way (even if these
experiences were negative) were significantly more likely to have secure infants, while
mothers who presented defensive representations (i.e., unable to discuss experiences or to
recall memories) were more likely to have insecurely attached infants. Thus, overall,
these studies indicated that mother-infant attachment patterns tended to replicate mothers’
own attachment experiences and representations.

The generalizability of results from these studies are limited by the predominately
upper-middle class, educated, Caucasian sample. In addition, because the AAI was
administered several years after the Strange Situation, it is more difficult to conclude that
maternal representations led to infant attachment style. That is, it is possible that having
children for a number of years somehow changed a mother’s own representations of her
relationship with a caregiver. However, attachment theory suggests that internal working
models are fairly stable over time, and therefore, mothers’ representations of attachment

were presumably similar when infants were 12 months old.
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Maternal Representations and Infant Attachment Measured Concurrently

Several other studies have examined the continuity of attachment by measuring
both mothers’ representations of attachment and infant attachment concurrently
(Pederson, Gleason, Moran, & Bento, 1998; Zeanah et al., 1993). Researchers in both
studies administered the AAI and Strange Situation to a sample of 60 middle-class,
mostly married, Caucasian mothers with 1 year-old infants. Using the original AAI
coding system, both studies reported a significant degree of concordance between
mothers’ own attachment representations and their infants’ attachment categories (73%
agreement with a kappa = .56 and 75% agreement with a kappa = .62, respectively). By
collapsing insecure types, Pederson et al. found that the concordance rate between
autonomous-secure and nonautonomous-insecure groups increased to 80% (kappa = .60).
However, when examining specific types of attachment, the researchers found that
although there was a significant concordance between dismissive mothers and avoidant
infants (69% and 94%, respectively) and between autonomous mothers and secure infants
(81% and 87%, respectively), there was no significant relationship between preoccupied
mothers and ambivalent infants.

These studies suggest that the degree of concordance between mothers’ and
infants’ patterns of attachment may be unique to each type of attachment classification,
with more stability for the dismissive-avoidant and autonomous-secure groups and less
stability for the preoccupied-ambivalent groups, at least among a Caucasian, middle-class
sample. Pederson et al. (1998) attempted to examine the process through which
attachment was transmitted by assessing maternal sensitivity as a possible mediator.

They discovered that although maternal sensitivity was significantly related to mothers’
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own security of attachment and to infant security of attachment, sensitivity accounted for
less than 25% of the association between mother and infant attachment. Therefore, it
seems important to continue to assess possible mechanisms that might help explain the
intergenerational continuity of attachment patterns, as well as to examine these
relationships in larger, more diverse samples.

Finally, in discussing the social transmission of parenting and attachment, Ricks
(1985) examined the relationship between mothers’ recollections of relationships with
parents and current mother-infant attachment in a sample of 24 middle-class mother-
infant dyads. Ricks used the Mother-Father-Peer Scale (Epstein, 1983), which is a
questionnaire assessing the degree of parental acceptance/rejection,
independence/overprotection, and idealization of parents, rather than the AAI, as the
measure of maternal attachment. As expected, mothers of securely attached infants
reported more positive recollections of childhood relationships including more
acceptance, encouragement, and less rejection than mothers of insecurely attached
infants. However, there were no differences between mothers on amount of idealization.
Unfortunately, concordance rates between attachment categories were unable to be
examined, as seen in other studies, due to the type of measure used in this study.

Existing studies that have assessed maternal representations of attachment
concurrently or years after the assessment of mother-infant attachment have provided
fairly strong empirical support for the continuity of attachment across generations.
Furthermore, a few studies have shown a significant concurrent relationship between
maternal representations based on the AAI and preschooler attachment security,

suggesting that maternal representations may continue to influence young children’s
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developing representations of attachment after infancy (Bus & van Ijzendoorn, 1992;
Eiden, Teti, & Corns, 1995; Posada, Waters, Crowell, & Lay, 1995). However, a
growing number of research studies have utilized a prospective research design, by
examining maternal representations of attachment before the infant is even born and then
assessing mother-infant attachment at 1 year postpartum. In contrast to cross-sectional
studies, a prospective design beginning in pregnancy increases confidence in the
conclusion that maternal representations contribute to the development of mother-infant
attachment rather than simply being related correlationally.

Maternal Representations and Infant Attachment Measured Prospectively

One such study administered the AAI to a sample of 96 pregnant, Caucasian
women from middle to upper-middle class backgrounds and then administered the
Strange Situation when infants were 1 year old (Benoit & Parker, 1994). Using the four-
classification system, results revealed a significant degree of concordance between
mothers’ representations of attachment during pregnancy and mother-infant attachment at
1 year (68% match, kappa = .46). Using three groups only (by reclassifying the
unresolved/disorganized type into one of the other insecure groups), the authors reported
an 81% concordance rate (kappa = .55). However, consistency across generations
seemed to differ for secure and insecure groups; 83% of autonomous mothers had secure
infants, while only 22% of dismissing mothers had avoidant infants, 57% of preoccupied
mothers had ambivalent infants, and 58% of unresolved mothers had disorganized
infants. Thus, the authors concluded that the highly significant rate of stability across
generations was primarily due to the autonomous-secure groups while insecure groups

seemed to be significantly less predictable over time.
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Interestingly, Benoit and Parker (1994) also administered the AAI postnatally and
found that AAI responses were significantly stable over time (77% match rate using the
four groups and 90% using three groups), suggesting that mothers’ states of mind about
attachment experiences are highly stable. The authors also reported that concordance
rates were slightly higher for the AAI measured concurrently with the Strange Situation
(74% using four groups and 82% using three groups), compared to pregnancy AAls,
although this was again primarily due to the autonomous-secure groups. Finally, this
study was the first to examine patterns of attachment across three generations by also
administering the AAI to the pregnant women’s own mothers. Results from these
analyses revealed an overall concordance rate of 65% using the three classification
groups across all three generations. Although the findings from this study are impressive
in a number of ways (e.g., prospective design, sample size, and data from three
generations), the results must be interpreted with caution due to the skewed distribution
towards attachment security (76% of infants were secure using three groups) and the
limited generalizability from a non-representative sample.

Fonagy and colleagues have also extensively studied the intergenerational
continuity of attachment beginning with maternal representations during pregnancy
(Fonagy et al., 1991; Fonagy, Steele, Steele, Moran, & Higgitt, 1991; Fonagy et al., 1993;
Steele, Steele, & Fonagy, 1996). In an early study, they administered the AAI during the
last trimester of pregnancy to a fairly large sample (N = 100) of Caucasian, well educated
and mostly married women and then administered the Strange Situation when infants
were 1 year old (Fonagy et al., 1991; Fonagy et al., 1991). They reported an overall

match between the three original classifications of 66% (kappa = .38) and a 75% match
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rate (kappa = .48) when two-way comparisons were made (secure-insecure). When
examining concordance between specific groups, they found that 75% of autonomous
mothers had secure infants, 68% of dismissive mothers had avoidant infants, but only
20% of preoccupied mothers had ambivalent infants. These findings are similar to those
in other studies (Pederson et al., 1998; Zeanah et al., 1993), which suggest less stability
for the preoccupied/ambivalent groups, and more generally, for insecure types of
attachment.

In an effort to understand the discontinuity between preoccupied mothers and
ambivalent infants, Fonagy et al. (1991) discovered that a number of mothers who later
had insecure-ambivalent infants had a unique interview style during pregnancy. They
found that many of these mothers initially presented an overall impression of security in
their representations of attachment (and therefore were rated as being autonomous), but
upon closer examination, tended to have a somewhat exaggerated sense of security in
combination with difficulties adjusting to their new maternal role (i.e., less confidence in
themselves). On the other hand, one-third of preoccupied mothers went on to have a
secure attachment pattern with their infants, suggesting that positive changes in
attachment representations are possible as well, perhaps even made more likely by
becoming a parent. These are interesting hypotheses that need to be further examined in
order to better understand the continuity and discontinuity of different attachment
patterns.

Finally, Fonagy and colleagues have demonstrated that a parent’s capacity for
understanding the mental states of self and others (which they term reflective-self

function) is related to both maternal and infant security (Fonagy et al., 1991; Fonagy et

22



al., 1993). In order to test this, they created a Reflective-Self Function scale to be coded
from the AAI. As expected, autonomous mothers (as measured by the AAI during
pregnancy) had significantly higher reflective-self scores than dismissive and
preoccupied mothers, and mothers with higher reflective-self scores were also more
likely to have securely attached infants at 1 year. Thus, a mother’s ability to anticipate
her infant’s needs by being in tune with her infant’s mental world presumably leads to
more sensitive caregiving and more secure attachment.

Just as some mothers are aware of and in tune with their own and their infants’
internal world, other mothers are unaware of such internal experiences. Fonagy et al.
(1993) reported that mothers’ incoherence in telling narratives about their childhood
experiences on the AAI was the clearest predictor of infant insecurity 12 months later.
The authors explained that incoherence was indicative of certain defenses, and indeed,
there was also evidence of idealization, repression of affect, and splitting in these
mothers’ interviews. The authors concluded that the defensive strategies used by some
mothers may explain an unconscious mechanism underlying the transmission of insecure
attachment. In other words, a mother’s own defenses against acknowledging certain
experiences in her life make it difficult to respond empathically to her infant, which in
turn, leads to the development of similar defensive strategies in the child. The studies
conducted by Fonagy and colleagues provide strong empirical support for the clinical
writings of Fraiberg et al. (1975), who noted early on that mother-child dyads frequently
and unknowingly repeat “scenes” from the mothers’ own childhood experiences with
caregivers. Moreover, studies by Fonagy and colleagues support the notion of continuity

of attachment across generations, especially for secure and dismissing/avoidant patterns.
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The majority of studies examining the link between maternal representations of
attachment and mother-infant attachment have been conducted with primarily Caucasian,
well educated, and economically advantaged samples. This is problematic because of the
limited generalizability of results and possible skewed distributions toward attachment
security (including higher rates of concordance across generations due to the greater
stability of security). However, two known studies have investigated the transmission of
attachment in more high-risk samples (Levine et al., 1991; Ward & Carlson, 1995).

In these studies, the AAI was administered during pregnancy to adolescent
mothers (N = 42 and 72, respectively) from diverse, ethnic backgrounds (majority were
African-American) and later conducted the Strange Situation when infants were 15
months old. As expected, mothers had much higher rates of insecure representations of
attachment (e.g., 21% autonomous, 48% dismissive, 7% preoccupied, 24% unresolved;
Levine et al., 1991) compared to studies using low-risk samples. However, consistent
with prior studies, results demonstrated a highly significant relationship between
maternal representations of attachment and later mother-infant attachment. Levine et al.
reported a 62% concordance rate using the four categories of attachment, and an 83% rate
when all three insecure groups were combined for a two-group comparison, while Ward
and Carlson (1995) reported a 78% concordance when using two-groups. Further
analyses revealed a significant degree of concordance between autonomous mothers and
secure infants (100% and 86%, respectively), dismissive mothers and avoidant infants
(60% and 73%, respectively), and preoccupied mothers and ambivalent infants (66% and

60%, respectively). The studies did not find significant continuity of
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unresolved/disorganized attachment across generations in these adolescent samples, with
concordance rates of only 30% and 43%, respectively.

Taken together, preliminary results from studies with high-risk samples (e.g.,
adolescent mothers) are consistent with results from middle-class, well educated samples.
They provide further support for the link between maternal attachment representations
and mother-infant attachment as posited by attachment theory and clinical observations,
as well as further evidence that there is relatively less stability (but still significant in
some cases) among certain insecure groups. However, these results must be interpreted
with caution because of the small sample sizes (e.g., only three mothers in the
preoccupied group for one study). In addition, there is a clear need for more studies with
different types of high-risk samples, i.e., low income or depressed mothers, since
adolescent motherhood is qualitatively distinct from other risk factors.

In sum, it appears that maternal representations of attachment are a strong
predictor of the types of attachment mothers form with their own infants. According to a
recent meta-analysis of 18 studies and 854 subjects (van IJzendoorn, 1995), the effect
size of this relationship was 1.06, which is comparable to a concordance rate of 75%
(kappa = .49), using secure and insecure classifications. Interestingly, when the
unresolved group was not used in studies, the dismissing and preoccupied classifications
both predicted their respective infant groups (combined rs = .45 and .42, respectively);
however, the preoccupied classification was only marginally related to the ambivalent
group in infancy when the unresolved group was included in analyses. van Ijzendoorn
(1995) also reported that only about 12% of the variation in maternal sensitivity, believed

to be a possible mechanism through which attachment is transmitted, is explained by
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maternal representations of attachment. Thus, other processes are likely occurring and
further research needs to be conducted to more fully explain the continuities and
discontinuities of attachment. That is, possible mechanisms through which attachment is
(or is not) transmitted from one generation to the next must be measured and examined
empirically, which unfortunately has been largely missing in the current literature.

The few mechanisms that have been suggested include maternal sensitivity and
responsiveness, the degree of disorganization among a mother’s internal working model
which gives rise to contradictory behavior and faulty communication (Bretherton, 1990),
and a mother’s defensive strategies, evidenced by an inability to integrate past
experiences and a tendency to distort current relationships, which may force an infant to
rely on similar maladaptive defensive strategies (Cassidy & Kobak, 1988; Fonagy et al.,
1993; Grossman et al., 1988; Main & Goldwyn, 1984b; Slade & Cohen, 1996). Other
possible mechanisms of transmission that are consistent with attachment theory and
appear to be promising explanations based on the available literature are maternal
representations of the infant and representations of the self-as-mother.

Just as working models of the self develop along with working models of others
during childhood, representations of the infant and representations of the self-as-mother
develop together during pregnancy. A number of attachment researchers have shown that
these representations are similar in both content and organization (e.g., Ammaniti et al.,
1992). That is, the way mothers conceptualize themselves as mothers is similar to the
way mothers think about their infants. Although some researchers believe
representations of self and infant are distinct (Ammaniti et al., 1992; Stern, 1995), other

attachment researchers conceptualize them as integrated “caregiving” representations
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(George & Solomon, 1989, 1996). The current study proposes to examine
representations of self-as-mother and infant as complementary but distinct, just as
representations of self and other are complementary but distinct during childhood.
Therefore, the possible role of each type of representation as a mediator between
mothers’ own attachment and mother-infant attachment will be considered separately,
and existing studies in each area will be reviewed next.
Maternal Representations of the Infant

Although not as prevalent as the literature on maternal representations of
attachment to caregivers, some theorists and researchers have written about mothers’
representations of their infants, particularly during pregnancy. Bibring, Dwyer,
Huntington, and Valenstein (1961) were among the first to discuss the psychological
processes that occur during pregnancy including processes related to the “earliest mother-
child relationship.” They noted that pregnancy seems to revive old psychological
conflicts, reorganize the new mother’s relationship with her own mother, and causes the
mother to develop attitudes and representations of her developing infant. As the infant
begins to move and grow inside the mother, there is a shift from a focus on the self
(“enhanced narcissism™) to a focus on the infant as a separate object. Leifer (1977) also
reported that women gradually develop rich and specific representations of their infants
as pregnancy progresses, most often beginning in the second trimester, which prepares
them psychologically for motherhood. Similarly, Lumley (1982) reported that women in
their first trimester of pregnancy have difficulty imagining what the fetus might be like
and are more focused on their own bodily changes, but they increasingly develop

representations of their infants as the pregnancy progresses. For example, only 30% of
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mothers in her sample considered the fetus “a person” in the first trimester, but 63% and
92% of women in the second and third trimesters perceived them as separate individuals,
giving vivid descriptions of their babies.

Some researchers in the health professions, such as nursing, have also described
the process through which pregnant women begin to interact with their infants by
developing ideas and feelings for the unborn children. The majority of these studies have
assessed “prenatal attachment” through use of questionnaires and have found that
attachment (defined here as positive feelings toward the infant) increases during
pregnancy, with larger increases following quickening (see Muller, 1992 for a review). It
has been suggested by these researchers that early feelings toward the infant form the
basis for the mother’s relationship with her child after birth.

Zeanah and colleagues have examined mothers’ perceptions of their infants
during pregnancy in a number of studies with both low- and high-risk groups of women.
In one study, they administered infant temperament questionnaires and an interview
about maternal perceptions to 35 pregnant, Caucasian women from middle-class
backgrounds (Zeanah, Keener, & Anders, 1986a; Zeanah, Keener, Stewart, & Anders,
1985; Zeanah, Zeanah, & Stewart, 1990). They found that mothers had fairly stable
perceptions of their infants’ temperament throughout pregnancy, which also predicted
their perceptions postnatally. They noted that women were able to give vivid, abstract
descriptions of their babies’ personalities before birth, and perceptions during pregnancy
seemed to be strikingly positive. These authors replicated their findings in a sample of
adolescent, mostly Hispanic girls (N=24), by showing that maternal perceptions of infant

temperament were significantly stable from 32 weeks to 36 weeks gestation to 1 month
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postnatally (Zeanah, Keener, & Anders, 1986b; Zeanah, Keener, Anders, & Vieira-Baker,
1987). Zeanah et al. (1986b) concluded that adolescent mothers also develop detailed
perceptions of their infants, which likely impact the developing relationships with their
children.

Similar to the work by Zeanah and colleagues, another group of researchers
examined maternal perceptions of infants during pregnancy by administering an infant
temperament questionnaire during the second and third trimesters, as well as postnatally,
to 41 middle-class women (Mebert, 1989; Mebert & Kalinowski, 1986). Their results
also indicated that mothers form stable perceptions of their infants during pregnancy and
continuing after the baby is born. In addition, they found that first-time parents had
significantly more negative views of their infants than multiparous parents.

In a number of reports, Zeanah and colleagues (Zeanah et al., 1986b; Zeanah et
al., 1987; Zeanah & Carr, 1990) indicated that fetal movements contribute to the
formation of mothers’ initial perceptions of their infants which then develop into stable,
detailed representations. Further, they suggested that fetal movements may act as a
“projective stimulus,” from which mothers form elaborate representations that are not
simply made up randomly, but likely constructed from the mothers’ own experiences in
relationships. Since a mother’s own relationship with her mother appears to be
reactivated during pregnancy, it seems probable that this particular relationship may have
an impact on the mother’s developing representations of her infant.

Although the studies by Zeanah et al. (1985, 1986a, 1986b, 1987) and Mebert et
al. (1986, 1989) described above provide interesting information about mothers’

perceptions of their infants during pregnancy, they are limited by the sole focus on infant
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temperament, the bias of self-report measures, and the atheoretical nature of their studies.
For example, they do not address why mothers form vivid perceptions of their infants
before birth, why these perceptions are so stable, or how mothers understand and
experience their infants more generally. In contrast, more recent work on maternal
perceptions during pregnancy has been guided by both attachment and psychoanalytic
theories. In fact, Zeanah and colleagues were among the first to reframe earlier findings
according to attachment theory (Zeanah & Anders, 1987; Zeanah & Barton, 1989), by
suggesting that mothers form internal working models of their infants during pregnancy
which, like other internal working models, are relatively stable and guide perceptions of
their infants and behaviors toward them. Since that time, several groups of researchers
have attempted to develop more theory-driven, qualitative measures to assess maternal
representations of infants.

Maternal Representations of Attachment and Representations of the Infant

Ammaniti and colleagues (Ammaniti, 1991; Ammaniti et al., 1992) hypothesized
that during pregnancy, representations of self and other are modified and reworked,
particularly of self-as-mother and the “imaginary” child. Like others have suggested
(Leifer, 1977; Zeanah et al., 1987), representational processes accelerate after the first 3
months when the infant becomes more subjectively real due to growth and movement. In
order to investigate these psychological processes, they developed the Interview of
Maternal Representations During Pregnancy (IRMAG), a semi-structured interview
about parents’ reactions to and experiences of pregnancy, perceptions of their infants, and
their own personal experiences during childhood. Similar to the AAI, they developed a

coding system that emphasized content-free dimensions such as the coherence and
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quality of the narrative (or how parents talked about their experiences). The authors
administered this interview and several adjective checklists (asking mothers to rate
themselves in various roles and their infants) to 23 middle-class, Italian women in their
last trimester of pregnancy.

They found that women developed rich representations of themselves as mothers
and of their babies during pregnancy, and that individual differences existed between
women. In addition, content-free dimensions of their interviews (i.e., coherence,
openness, richness) were highly related between representations of self and of infants.
That is, the organization of women’s narratives was consistent across domains of self and
other, as would be expected based on attachment theory. Women also tended to rate their
infants similarly to themselves on a number of characteristics measured by adjective
checklists (although they were significantly different on some characteristics like
sociability and independence). Overall, the authors concluded that women develop clear
representations of themselves and their infants during pregnancy, and that these are
complementary in both organization and content. Further, through a series of case
studies, Ammaniti (1991) indicated that maternal representations of self and infant during
pregnancy were related to mothers’ own representations of attachment (according to the
AAI) and to mother-infant attachment in the Strange Situation. These findings imply that
prenatal representations may be one mechanism through which attachment is transmitted
across generations, and it would be useful for future research to examine this with a
larger, more heterogeneous sample.

In a similar study (Fava Vizziello et al., 1993), 51 pregnant women from middle

to upper-middle class backgrounds were administered an interview about representations
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of the self, their infants, and their own childhood experiences, as well as asked to make
ratings along a number of bipolar-adjective lists. The content and organization of
women’s narratives produced during the interview were coded for several themes
including: a) a desire to repair or compensate for previous experiences (not necessarily
considered pathological), b) a defensive effort to maintain current functioning, c) intense
fear stemming from maternal anxiety about the health and development of the child, and
d) a lack of organization or consistent theme during the interview.

First, in analyzing the stability of representations over time, the authors reported
that representations of women’s own mothers were most stable, while representations of
self-as-mother and of the infant were only somewhat stable from pregnancy to
postpartum (according to adjective ratings). During pregnancy, fear themes seemed to
dominate women’s representations during interviews as compared to other themes; most
mothers displayed conflicted fantasies of life and death and showed great concern for the
babies’ health. Women who displayed themes of a desire to repair or compensate or
those unable to organize themes in the interview during pregnancy were significantly
more likely to show similar themes after the birth. Like the findings reported by
Ammaniti et al. (1991, 1992), these results suggest that women’s representations during
pregnancy are detailed and rich and relatively stable in organization. In addition, Fava
Vizziello et al. (1993) found that representations of attachment from childhood predicted
mothers’ representations of themselves as mothers, but not representations of their
infants. Again, it seems important to replicate these findings in other samples, as well as
to validate these different interview techniques that are designed to assess maternal

representations.
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In an effort to better understand the role of prenatal representations in the
transmission of attachment, Slade and Cohen (1996) developed and administered the
Pregnancy Interview, a semi-structured interview for assessing women’s internal working
models of their infants, to 66 married, middle-class women in their last trimester of
pregnancy. They also administered the AAI during pregnancy to assess maternal
representations of attachment. Although analyses from the total sample were
unfortunately not presented, the authors described the results from a number of case
studies, which revealed a strong association between mothers’ representations of
attachment based on childhood experiences and their representations of their infants.
Mothers tended to conceptualize and organize their relationship with their babies during
pregnancy in ways that were similar to the way they conceptualized their relationships
with their own mothers, evidenced by the degree of flexibility, coherence, and richness in
their representations. In other words, mothers were beginning to repeat their own
experiences during childhood with their infants (at the representational level) before the
infants were even born. Although these findings are consistent with attachment theory
and with previous findings (Ammaniti et al., 1992), the results should be interpreted with
caution since they are based only on case studies using a different, unvalidated interview.

Another study empirically examined the relationship between maternal
representations of attachment and representations of children in 32 middle-class,
Caucasian mothers (George & Solomon, 1996). When children were 6 years old,
mothers were administered the AAI and the Experiences of Caregiving Interview,
designed to assess mothers’ representations of themselves as parents and representations

of their children (combined to form a “caregiving” representation). Scales were
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developed to assess both the content and organization of mothers’ responses, which
resulted in general categories that were analogous to the four AAI categories. Results
revealed a significant concordance between representations of attachment and
representations of caregiving (69% match with a kappa = .58). There was a 77% match
between categories for the three traditional attachment groups (autonomous, dismissing,
preoccupied). Although this study examined internal working models among mothers of
older children rather than infants who are not yet born, it makes an important contribution
to the literature by demonstrating a statistically significant relationship between mothers’
representations of attachment and representations of their children. Thus, it is important
to assess these relationships among pregnant women and their infants in more diverse
samples, in order to better understand how patterns of attachment are repeated through
representational processes.

Overall, the current body of literature shows an association, albeit preliminary,
between mothers’ representations of attachment and representations of their own infants
or children and also suggests that representations of the infant may be a mechanism
through which attachment patterns are transmitted. Other researchers have focused on
the second pathway in this process: the relationship between representations of the infant
and mother-infant attachment. These studies will be reviewed next.

Maternal Representations of the Infant and Mother-Infant Attachment

In one such study, Bretherton et al. (1989) administered the Parent Attachment
Interview, developed by the authors to assess mothers’ thoughts and feelings about their
infants and their relationships with their infants, as well as the Strange Situation to

mothers (N = 37) of 2 year olds. One year later, they also administered an attachment

34



story completion task to measure attachment at age 3. Results revealed that mothers who
demonstrated sensitivity and insight into their relationships with their children based on
interview responses (and therefore, presumably had more “secure” representations of
their children) were more likely to have securely attached children at age 2 and age 3.

Similarly, George and Solomon (1989, 1996) reported that mothers who displayed
more secure representations of their 6 year-old children (defined as an understanding of
the child’s needs, as well as coherent organization of thought processes related to these
issues) had more securely attached children during a separation-reunion procedure. In
fact, secure maternal representations accounted for more than 50% of the variance in
child security. Furthermore, the concordance between classifications for caregiving
representations and attachment classifications was highly significant at 81% (kappa =
.75). The authors concluded that the way in which mothers thought about their children
and their relationships with their children had a significant association with the
attachment pattern their children developed.

Although the results reported by Bretherton et al. (1989) and George and
Solomon (1989, 1996) are consistent with attachment theory and provide empirical
support for a link between maternal representations of caregiving and mother-child
attachment, they are not necessarily generalizable to pregnant women or parents with
young infants or to high-risk samples. In addition, like most other research in this area,
they are limited by small samples and varying methods of assessment. Because each
group of researchers tend to develop their own interviews to assess maternal
representations of the child, it is difficult to compare results across studies because

different constructs are being coded and analyzed. In addition, existing measures are not
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being validated across different samples, making it unclear how useful these measures
are.

In contrast, Zeanah and colleagues (Zeanah et al., 1994) have recently developed
an interview that is being used more extensively, i.e., across different samples of both
non-clinical and clinical groups, to measure mothers’ representations of their infants.
The Working Model of the Child Interview (WMCI) is a 1 hour structured interview that
inquires about a mother’s perceptions and subjective experiences of her infant and
relationship with her infant. Interview responses are rated along a number of scales that
assess qualitative (i.e., richness of representations, coherence, and openness to change),
content (i.e., infant difficulty), and affective features (i.e., joy, pride, anger) of maternal
representations. Coders then assign an overall classification to the narratives provided by
the mothers based on the scale profiles. This classification system is consistent with
attachment theory and with AAI and Strange Situation categories.

Balanced narratives include both positive and negative characteristics of the
infant. They convey value for the infant’s individuality and appreciation for the infant’s
subjective experience. The caregiver’s perceptions are open to change and are at least
moderately rich in detail about the infant and the caregiving experiences. Disengaged
representations are characterized by emotional distance or indifference towards the
infant. Caregivers are unable to recognize the infant’s individuality, and if it is
recognized, it is not valued. Details about the infant or parenting experience lack
richness, are not flexible or open to new experience, and are emotionally unintegrated.
Finally, Distorted representations reflect general inconsistencies. Caregivers may be

preoccupied or overwhelmed by the infant or may have unrealistic expectations about the
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infant. Unlike disengaged parents, distorted parents do not deny their impact on their
infants. However, they often do not recognize how their behaviors may be detrimental to
the infants. Much feeling is expressed toward the infants, but these emotions lack a sense
of modulation or meaning.

In their original study, Zeanah et al. (1994) administered the WMCI to middle-
class mothers of 12-month old infants (N = 45), as well as the Strange Situation to all
mother-infant dyads. They found that WMCI categories were significantly related to
Strange Situation categories, with an overall concordance rate of 69% (kappa = .50).
Seventy-four percent of mothers with balanced representations of their infants had secure
attachments according to the Strange Situation, while 73% of disengaged mothers had
avoidant infants and 55% of distorted mothers had ambivalent infants. In addition,
mothers of secure infants scored significantly higher on a number of WMCI subscales
including richness of perceptions, openness to change, coherence, and caregiving
sensitivity than mothers of insecure infants. Consistent with other interviews such as the
AAI, content-free dimensions were especially important for distinguishing mothers of
secure and insecure infants.

In a later study, these researchers administered the WMCI to 96 Caucasian, upper-
middle class pregnant women and then readministered the WMCI along with the Strange
Situation when infants were approximately 1 year old (Benoit, Parker, & Zeanah, 1997).
First, they reported that WMCI categories were significantly stable from pregnancy to
postpartum (80% agreement, kappa = .59), although this was accounted for by the
stability of balanced (89%) and distorted (85%) mothers. The strong stability of working

models over time is consistent with attachment theory, although results also suggested
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that certain types of working models may be less stable across time. Results also
revealed a 73% concordance rate between concurrent WMCI and Strange Situation
categories, including an 88% match for balanced-secure groups, 100% match for
disengaged-avoidant groups, but only 40% match for distorted-ambivalent groups.
Similar to Zeanah et al. (1994), the high overall concordance was primarily due to the
balanced and disengaged groups.

Perhaps most interestingly, Benoit et al. (1997) reported a significant concordance
between mothers’ representations of their infants during pregnancy and Strange Situation
classifications at 1 year (overall match rate = 74%, kappa = .44), although this association
was mainly explained by the balanced-secure groups (91% concordance) rather than the
disengaged (30% concordance) and distorted groups (50%). One possible explanation for
the lower concordance rates for disengaged and distorted groups is that continuity may
not be specific to fype of insecurity. That is, disengaged mothers may have ambivalent
infants and vice versa. Therefore, it may be more useful to look at “secure” and
“insecure” groups. Because the WMCI classifies representations into three categories
(rather than four like the AAI and Strange Situation), studies using the WMCI are only
able to compare classifications with the three original Strange Situation categories.
Therefore, another possibility is that infants who might have been classified as
disorganized on the Strange Situation were “forced” into one of the other categories,
confounding the results for those groups.

Still, because the WMCI was administered prenatally rather than concurrently
with the Strange Situation, the findings indicate that prenatal representations might

influence the way in which mothers’ perceive and interact with their children after they
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are born, which in turn could impact the type of attachment formed. It will be important
for more studies to use prospective designs such as this one to better understand the
processes involved in the transmission of attachment. In addition, the relationship
between WMCI and Strange Situation categories should be examined in more diverse and
larger size samples. Overall, the results of studies using the WMCI indicate its

usefulness as a tool for measuring maternal representations of infants, as well as for
predicting mother-infant attachment.

In sum, a considerable amount of literature suggests that mothers develop internal
representations of their infants well before birth and lasting into childhood. These
representations, or internal working models, of infants appear to be influenced by
mothers’ representations of attachment based on their own childhood experiences. That
is, mothers tend to think about and conceptualize their infants and the relationship they
have with their infants in similar ways to how they think about their relationships with
caregivers. Furthermore, a number of studies have indicated that maternal
representations of infants, both before and after birth, predict the quality of mother-infant
attachment. Thus, it seems possible that mothers’ representations of their infants is one
mechanism through which mothers’ own attachment impacts the quality of attachment
they form with their own infants.

Another possible mechanism, as mentioned earlier, is maternal representations of
self-as-mother. Mothers’ representations of attachment may influence representations of
themselves, which may in turn impact the attachment formed with their infants. Studies
that have examined the relationship between mothers’ perceptions of themselves and

mothers’ own attachment experiences and their attachment with their infants will be
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reviewed next, beginning with a brief theoretical introduction about representations of the
self.
Maternal Representations of Self-As-Mother

As mentioned previously, because internal working models of self and others
develop together in the context of early interactions with caregivers, they tend to be
complementary (Bowlby, 1973; Bretherton, 1990; Bretherton & Munholland, 1999; Slade
& Cohen, 1996). Therefore, a working model of the self as valuable and competent will
develop in the context of a caregiver who treats the infant as valuable, i.e., who is
emotionally available and sensitive. In contrast, a working model of the self as
incompetent and unlovable will develop in the context of a rejecting or unempathic
parent. This notion of complementarity has received empirical support; two studies to
date have demonstrated that securely attached children are more likely to develop a
positive working model of self, while insecurely attached children develop either a
negative working model of self or idealized, distorted self-representations (Cassidy,
1988; Verschueren, Marcoen, & Schoefs, 1996).

More recently, attachment theorists have questioned whether this early sense of
self determines one’s global self-worth (in multiple areas and relationships), as
attachment theory would suggest, or whether it determines one’s working model of the
self in relation to the attachment figure (Cassidy, 1990). Like attachment theory,
Epstein’s self-theory states that individuals develop beliefs about the self early in life that
are more global, i.e., “I am worthy of love,” and these beliefs are based in large part on
interactions with caregivers (Epstein, 1973; Ricks, 1985). Because new information is

assimilated into these global representations, they tend to be long lasting and resistant to
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change. In contrast, other theories such as Bandura’s self-efficacy theory (1977, 1989)
propose that beliefs about oneself are situation-specific and change in response to
different demands, situations, and individual developmental processes.

In the current study, representations of the self and self-efficacy beliefs will be
considered separate constructs, although more general representations of the self are
thought to influence self-efficacy beliefs more or less in different situations and roles.
Because this study is examining representations of self-as-mother and self-efficacy in the
caregiving role specifically, it is expected that representations will be strongly related to
self-efficacy beliefs.

Maternal Representations of Attachment and Representations of Self-As-Mother

A number of theorists and researchers have proposed that during pregnancy,
women begin to modify and rework representations of themselves as they prepare for
motherhood. Stern (1995) stated that a mother’s representations of herself as a woman,
wife, daughter, career-person, and in other roles are activated and reorganized as she
makes room for her role as a mother. Consistent with attachment theory, Rubin (1984)
also suggested that women go through a process of redefining themselves as they form a
“maternal identity.” This is achieved when the woman sees herself in relation to her
unborn child and is considered important to the woman’s sense of competency in being a
mother to her child. As previously mentioned, several groups of researchers have indeed
demonstrated that pregnant women develop vivid representations of themselves as
mothers throughout pregnancy and these representations are fairly stable over time

(Ammaniti, 1991; Ammaniti et al., 1992; Slade & Cohen, 1996).
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Within the framework of attachment theory, preliminary evidence also suggests
that mothers’ representations of attachment based on experiences during childhood
influence the way in which they see themselves as mothers. That is, internal working
models developed early in life contribute to or guide the development of internal working
models of the self as mother. For example, several previously mentioned studies have
reported that mothers’ representations of their own attachment experiences with their
mothers were highly related to their representations of themselves as mothers (Ammaniti,
1991; Ammaniti et al., 1992; Fava Vizziello et al., 1993). Several other studies also
reported that mothers’ representations of attachment according to the AAI were related to
representations of themselves; mothers who had more secure representations tended to
see themselves in more positive ways and were more flexible and coherent when
describing themselves as mothers, while insecure mothers described themselves more
negatively and had more incoherent, distorted representations of themselves as mothers
(George & Solomon, 1996; Slade & Cohen, 1996).

Another study also investigated the relationship between mothers’ experiences
with caregivers and their views of themselves as mothers (Meyer, 1988). Questionnaires
assessing childhood experiences and parenting efficacy were administered to 35 well-
educated, middle class mothers with infants who were approximately 14 months old.
Results revealed that positive experiences with caregivers during childhood were strongly
related to positive views of themselves as mothers and higher maternal self-efficacy.
Thus, mothers who reported having more caring and sensitive mothers were more likely
to see themselves as caring and sensitive and felt more competent in caring for their

infants compared to women who reported negative experiences with their mothers. It
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should be noted that experiences with mothers during childhood were particularly
important for maternal perceptions of efficacy compared with experiences with fathers,
which were unrelated to the way mothers viewed themselves. Unfortunately, this study
did not assess current mother-child attachment so it is unclear how maternal feelings of
efficacy were related to mothers’ relationships with their infants in this sample.

Maternal Representations of Self As Mother and Mother-Infant Attachment

In addition to those studies showing a relationship between mothers’ experiences
during childhood with attachment figures and their representations of themselves, a
number of other studies have investigated the link between mothers’ representations of
themselves as mothers and their current attachment with their infants. Through several
case studies, Ammaniti (1991) suggested that mothers’ representations of themselves as
mothers were related to mother-infant attachment observed during the Strange Situation.
As expected, mothers who felt more confident and positive about their ability to parent
were more likely to have infants who were securely attached. Similarly, George and
Solomon (1989, 1996) reported that mothers who displayed more secure representations
of themselves as mothers (characterized by a willingness and ability to provide safety and
protection, a positive evaluation of abilities, and little self-doubt or confusion over
caretaking) had more securely attached children during a separation-reunion procedure.
Thus, these studies suggest that another possible mechanism through which mothers’ own
attachment impacts infant attachment is mothers’ representations of themselves as
(in)competent, (in)effective mothers. That is, representations of attachment from
childhood may influence the development of working models of the self-as-mother,

which in turn, impact the attachment that is formed with a mother’s own infant.

43



Maternal Self-Efficacy and Mother-Infant Attachment

Although only a few studies have examined the impact of women’s
representations of themselves on mother-infant attachment through interviews designed
to measure representations per se, a number of other studies have looked at the impact of
maternal self-efficacy on mother-infant relationships and specifically, mother-infant
attachment. It is believed that maternal self-efficacy, defined as a mother’s perceived
ability to perform competently and effectively as a mother, is largely influenced by a
woman’s representations of the self as mother. Therefore, it is argued that maternal self-
efficacy is directly related to representations of the self and is also likely related to
mother-infant attachment.

One study examined maternal self-efficacy, “attachment” (defined as maternal
feelings toward her infant), and overall self-esteem and depression in 121 medically high-
risk and 182 low-risk women during and after their pregnancies (Mercer & Ferketick,
1990). Results revealed that self-efficacy was the best predictor of attachment for both
groups of women; women who felt more capable of providing competent care felt closer
to and more involved with their infants. Similarly, Mercer and Ferketick (1994) reported
that self-efficacy was strongly related to experienced mothers’ attachment to their infants,
but they reported no such relationship for inexperienced mothers. In another study, 238
women were interviewed during their last trimester of pregnancy and part of the sample
was again interviewed at 1 month postpartum (N = 86) and 2 years postpartum (N = 62;
Williams et al., 1987). Results from this study revealed that self-efficacy measured
prenatally and at 1 month predicted attachment at 1 month only, while self-efficacy at 2

years predicted the quality of the mother-child relationship at 2 years according to



maternal report. Unfortunately, all of these studies used maternal report questionnaires to
assess “attachment” at different ages. It is likely that these instruments were measuring
maternal attitudes and perceptions of the mother-child relationship rather than attachment
behaviors and patterns as described by attachment theory. Thus, one can only conclude
from these studies that maternal feelings of self-efficacy likely impact the way in which
mothers view their relationships with their infants.

Only a few studies have actually assessed the relationship between self-efficacy
and mother-infant attachment as measured by the Strange Situation. In one study,
Spieker and Booth (1988) examined several potential predictors of mother-infant
attachment in 35 high-risk (defined by few resources and low levels of support) mother-
infant dyads. Questionnaires were administered to mothers prenatally and at 6 weeks and
3 months postnatally, and the Strange Situation was administered when children were 14
months old. The authors found that mothers of secure infants reported more confidence
handling motherhood tasks shortly after birth, and therefore considered themselves more
efficacious, than mothers of ambivalent infants. Self-efficacy ratings did not differ
among mothers of secure and avoidant infants; however, the authors suggested that
mothers of avoidant children might have been defensively reporting unrealistically high
levels of self-efficacy (consistent with other defensive processes observed in mothers of
avoidant infants). Although this study had a small sample size, the prospective design
and high-risk nature of the sample make it an important and unique contribution to the
literature. More studies need to be done to better understand how mothers’ views of

themselves and their maternal competence impact mother-infant attachment.
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Donovan and colleagues (Donovan & Leavitt, 1989; Donovan, Leavitt, & Walsh,
1990) also measured maternal self-efficacy (through the attributional styles mothers used
to describe the outcomes of their caregiving) in 40 white, married women with infants. In
addition, the authors measured mothers’ perceived control in an experimental paradigm.
During this procedure, mothers listened to a tape-recorded infant cry and were given
different options for responding to the crying. They were told that the procedure was a
simulated child-care task and that after hearing the infant cry, they could choose whether
or not to press a red button. Afterwards, mothers were asked to estimate how much
control they thought they had over the termination of the cry. Because neither response
was more effective than the other in reality, any perceived control that mothers reported
was considered “illusion of control.” Approximately one year later, the researchers also
administered the Strange Situation to all mother-infant dyads.

The results showed that low self-efficacy was related to a high illusion of control.
Furthermore, mothers of securely attached children reported higher self-efficacy and
lower illusions of control (therefore, they were more realistic about their abilities), while
mothers of insecurely attached children reported lower self-efficacy and higher illusions
of control. The authors concluded that high illusory control may be a defensive strategy
used by mothers to mask feelings of inefficacy. Thus, it seems important to distinguish
between mothers who are realistically self-efficacious and those that are unrealistic in
their perceptions of efficacy. The latter group may be at particular risk of parenting
problems because their coping mechanism of illusory control may prevent them from

acknowledging and improving their own limitations.
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Because the quality of mother-infant interactions and specific maternal behaviors
are the main contributors to specific patterns of attachment, it is important to note that a
number of studies have also found a relationship between maternal self-efficacy and more
sensitive, positive maternal behaviors. For example, several studies have reported that
mothers who felt more competent and efficacious in the maternal role were actually more
sensitive and responsive when interacting with their infants (Shea & Tronick, 1988; Teti
& Gelfand, 1991). This relationship seems to be especially strong for first-time mothers,
who do not have a previously established maternal identity (Walker, Crain, & Thompson,
1986). Conrad, Gross, Fogg, and Ruchala (1992) also found that mothers who were more
confident in their parenting abilities demonstrated more positive interactions with their
toddlers, although this was true only for mothers who were knowledgeable about child
development. The authors concluded that accurate knowledge and confidence (or self-
efficacy) were both important for the quality of maternal behaviors towards their
children. Overall, most existing studies have suggested a link between self-efficacy and
more positive maternal behaviors (with some exceptions, e.g., Zahr, 1991), but results
need to be replicated since existing samples are small and consist mainly of white,
middle-class, educated individuals.

In conclusion, the existing research suggests that mothers’ representations of
themselves, and in particular of themselves as mothers, are influenced by experiences
they had with their attachment figures during childhood. More specifically, mothers who
were sensitively cared for by their own mothers are more likely to view themselves as
competent, caring mothers to their children, while mothers who had more problematic

attachment relationships are less likely to feel confident in their abilities to parent.
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Further, existing studies indicate that maternal perceptions and feelings of efficacy

impact the quality of mother-child interactions and more importantly, the types of
attachment they form with their infants. Therefore, it seems probable that another
mechanism through which attachment patterns are repeated across generations is through
mothers’ representations of themselves as mothers.

Overall, it is likely that individual, intrapsychic factors like those that have been
described thus far (e.g., representations of self and infant) have a considerable impact on
the quality of attachment formed between a mother and her infant. However, it is
probable that attachment is also influenced by external factors within the mother’s and
infant’s environment. Therefore, the potential relationships between several ecological

variables and mother-infant attachment will be reviewed next.
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CHAPTER 3: ECOLOGICAL FACTORS RELATED TO ATTACHMENT

The impact of a number of ecological factors on attachment has been considered
by attachment researchers, including factors at the individual, family, and community
levels. For example, some researchers have examined the relationship between child
maltreatment and mother-infant attachment (e.g., Crittenden, 1985), while other
researchers have looked at more global factors such as socioeconomic status (e.g.,
Spieker & Booth, 1988). Therefore, studies which have investigated the relationship
between different ecological factors and mother-infant attachment will be reviewed,
beginning with the literature on maternal social support and attachment, followed by a
review of the literature on several risk factors and attachment.

Maternal Social Support and Mother-Infant Attachment

One possible environmental factor related to mother-infant attachment is the
amount and type of social support available to mothers. According to Stern’s theory
(1995), mothers need to create and maintain a support network so that they can
accomplish the goals of motherhood; the support network buffers the mother from
external demands, protects her physically, provides emotional and practical support, as
well as instruction and advice. In all of these ways then, social support can have an
indirect, beneficial effect on mother-infant attachment.

Some researchers have examined the impact of social support on attachment
through an ecological model, assuming that factors at multiple system levels are
important for explaining this aspect of the mother-infant relationship. In a review on
social support and parenting, Crockenberg (1988) hypothesized various ways that social

support can positively impact the parent-child relationship that are similar to those
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mentioned by Stern (1995) including: a) reducing the number of stressful events that
parents experience, b) buffering the effects of existing stressors, c) serving as a source of
knowledge and competence, and d) serving as a model for positive, nurturing
relationships which parents may then repeat with their own children. Crockenberg
(1988) concluded that in some or all of these ways, social support contributes to more
sensitive, responsive parenting and presumably to more secure patterns of attachment
between mothers and infants.

Several empirical studies that have looked specifically at the impact of social
support on mother-infant attachment provide support for the general assertions made by
Stern (1995) and Crockenberg (1988). In one of the earliest studies of this kind,
Crockenberg (1981) assessed the amount of perceived social support in the maternal role
at 3 months postpartum in 48 mothers from intact, middle-class families and later
assessed attachment in the Strange Situation at 12 months. Results showed that the
infants of mothers with more social support displayed significantly fewer anxious
behaviors in the Strange Situation. In addition, there was an interaction between infant
irritability and maternal support; mothers with low social support were more likely to
have insecure infants, but this was only true for babies rated (by mothers) as
temperamentally “difficult.” Thus, it seemed that low social support had a greater impact
on the attachment with irritable babies than with “easy” babies, suggesting the
importance of support in more stressed families.

In a number of other studies, the impact of social support on attachment has been
examined in high-risk samples. In one longitudinal study (Spieker, 1986; Spieker &

Booth, 1988), mothers who were defined as high-risk because of reportedly little social
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support were followed from pregnancy through the infants’ first year of life in order to
determine contributors to parenting styles and quality of attachment. These researchers
found that mothers of infants classified as having a disorganized attachment (believed to
be “most” insecure) had significantly less support around the parenting role during
pregnancy than mothers of infants classified as avoidant and had significantly less
postpartum social support than mothers of securely attached infants. There were no other
significant group differences on maternal social support during pregnancy or postpartum,
possibly due to a lack of variance in level of support because of the inclusion criterion for
this study. Unfortunately, this study did not look at possible mechanisms through which
support might have affected attachment.

In another longitudinal study, Crnic, Greenberg, and Slough (1986) followed 36
mother-premature infant dyads and found that maternal support from partners, friends,
and the community at 1 month postpartum predicted secure mother-infant attachment at
12 months as assessed by a modified Strange Situation (a shortened version with one
separation and one reunion). In addition, life stress was significantly related to insecure
infant attachment. Although social support buffered the effects of stress on some
outcome measures (e.g., parenting satisfaction), this was not true for attachment. Overall,
the findings from these two longitudinal studies appear to confirm the importance of
looking at ecological variables such as social support when investigating factors related
to mother-infant attachment. However, like those with low-risk samples, these studies
are generally limited by their small sample sizes.

Using a larger sample size (N = 121), Crittenden (1985) evaluated the relationship

between social support and attachment among low-income families, many of whom were
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identified as abusive and/or neglectful by Child Protective Services. Regression analyses
revealed that social support did not make a significant contribution to the explained
variance in infant attachment after maltreatment status was accounted for (which
explained 35% of the variance). When maltreatment status was not considered,
Crittenden reported that the type or quality of support was related to mother-infant
attachment security, while the quantity of social support (both the number of network
members and total amount of support) was unrelated to attachment. More specifically,
mothers who had stable, long-lasting relationships and who were frequently in contact
with supporters had more securely attached infants, while mothers who had temporary,
short-term relationships tended to have infants who were insecurely attached. The author
interpreted these findings using attachment theory by suggesting that mothers’ working
models of relationships affected both the pattern of attachment formed with their infants
and the types of relationships formed with other adults who may (or may not) serve as
sources of support. That is, the relationship between social support and mother-infant
attachment might be a result of a third variable, the mother’s internal working models.
This study illustrates the importance of looking at different dimensions of social
support including the network size, level of support, and duration and frequency of
contact with supporters, as each dimension may be differentially related or unrelated to
the quality of mother-infant attachment. Like previously mentioned studies, this study
also suggests that social support does not necessarily have a clear, direct relationship with
mother-infant attachment. Instead, the impact of social support on attachment may be
more indirect, i.e., through maternal attitudes or behaviors, and/or may vary according to

the nature of the sample being studied.
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Although the studies described thus far suggest that social support, in one way or
another, has a significant effect on mother-infant attachment, other studies suggest that
social support is unrelated to the quality of attachment. For example, Belsky and Isabella
(1988) followed 64 Caucasian, intact families beginning in pregnancy through the
infants’ first year of life in order to examine the determinants of infant attachment. They
found that mothers of secure, avoidant, and ambivalent infants did not differ in their level
of support from friends and family during pregnancy or postpartum, although mothers of
secure babies perceived their neighborhoods (or “social milieu™) as friendlier and more
supportive during pregnancy than mothers of insecure babies. Similarly, Zeanah et al.
(1993) reported no differences between attachment groups on maternal social support at 1
year postpartum in a middle-class sample. The results from another study with a
relatively small (N = 43) middle-class, intact sample (Levitt, Weber, & Clark, 1986) also
revealed no group differences in emotional or parenting support. In the latter study,
however, the authors reported that low support was related to negative maternal affect,
which was related to attachment quality, suggesting a possible indirect effect of social
support. Interestingly, the studies which have concluded that no relationship exists
between social support and attachment have all examined these variables in low-risk
samples. It is possible that social support is less critical for mothers and infants who have
other resources and who have less general life stress than those families in high-risk
situations who have fewer resources and more stress.

There are a number of other possible reasons for the inconsistent results regarding
the relationship between maternal social support and mother-infant attachment. One

possible explanation is that studies use different definitions of social support and most
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fail to specify what dimensions of support are being measured including the type and
source of support, the quantity of support or number of network members, as well as the
frequency of contact or duration of supportive relationships. As already mentioned, it is
also possible that social support has a more indirect impact on mother-infant attachment
through its impact on other factors, which are left unexamined in most existing studies.

As suggested by Crockenberg (1988), one possible mechanism through which
social support influences mother-infant attachment is through a mother’s feelings of self-
efficacy in the maternal role. Crockenberg and others (Bandura, 1977; Leifer, 1977,
Stern, 1995) reason that support can help a mother increase her parenting skills and
knowledge, which in turn increase feelings of efficacy, can provide direct confirmation
that she is capable and competent in caring for her infant, and can provide positive role
models from which to learn. Indeed, several empirical studies have shown a significant
relationship between maternal social support and maternal self-efficacy in both low and
high-risk samples of women (Cutrona & Troutman, 1986; Shea & Tronick, 1988; Teti,
O’Connell, & Reiner, 1996; Zahr, 1991). However, very few studies have examined the
role of self-efficacy as a mechanism through which social support impacts attachment.

In one related study, Donovan and Leavitt (1989) showed that women who
demonstrated a high “illusion” of control around parenting (in an experimental paradigm)
due to feelings of inefficacy also reported low levels of social support and had infants
who were more insecurely attached. Unfortunately, although inefficacy was related to
both social support and attachment, the authors did not statistically test for mediation.
Isabella (1994) reported that although social support was not directly related to security

of attachment in 32 mother-infant dyads, maternal support had an indirect impact on
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attachment through its impact on maternal role satisfaction, a construct presumed to be
highly related to self-efficacy (e.g., Shea & Tronick, 1988). That is, support was related
to higher satisfaction, which was in turn related to attachment security. Finally, Teti and
Gelfand (1991) demonstrated that self-efficacy mediated the relationship between social
support and sensitive maternal behaviors, which underlie secure attachment, in mothers
of infants between the ages of 3 and 13 months.

In conclusion, it is still somewhat unclear if and how maternal social support
affects the quality of mother-infant attachment. Existing results indicate that some
dimensions or types of social support do influence attachment, however, it may be most
appropriate to view social support as having an indirect impact on attachment rather than
a direct impact (Belsky, 1999). As noted above, one mechanism through which social
support may influence attachment is maternal self-efficacy, although there is currently
little empirical work in this area. The literature on social support and parenting behaviors
(rather than attachment per se) is somewhat more voluminous, and several reviews
(Andersen & Telleen, 1992; Crockenberg, 1988) in this area suggest that: a) social
support is related to more sensitive caregiving, b) emotional support and support with
child care tasks are particularly important types of support for mothers, c) social support
from family members is especially important compared to other sources of support, and
d) mothers’ perceived level of support is more important than the sheer number of
supporters in her network. Because parenting behaviors and attachment are highly
interrelated, it seems possible that these findings could help inform future studies

examining the role of support on mother-infant attachment.
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Risk Factors and Mother-Infant Attachment

In addition to maternal social support, the relationship between other ecological
variables and mother-infant attachment has been examined by a number of researchers.
For example, several potential environmental risk factors have been shown to negatively
impact the quality of mother-infant attachment, indicating the need to consider risk
factors in any study of attachment. In general, research has shown that there is a greater
proportion of insecure attachment within high-risk samples (Spieker & Booth, 1988), as
well as less stability of attachment quality over time (Vondra, Hommerding, & Shaw,
1999). Furthermore, research suggests that although a single risk factor may not
distinguish secure from insecure infants, a clear and definite relationship between risk
and attachment emerges when multiple risk factors are considered simultaneously
(Belsky, 1999). Specifically, the more risk factors a family experiences, the more likely
it is that mother-infant attachment will be insecure in one form or another. This is
consistent with the cumulative-risk model described by Sameroff and colleagues
(Sameroff, Seifer, Barocas, Zax, & Greenspan, 1987), as well as other researchers
(Hannan & Luster, 1991; Luster & McAdoo, 1994), in that the number of risk factors
may be more important for developmental outcomes in children than the specificity of
risk factors.

Unlike the majority of studies on mother-infant attachment, which have been
based on stable, intact, middle-class families, the current study examined factors related
to mother-infant attachment in a more diverse, high-risk sample. More specifically,
almost half of the women in the current study experienced domestic violence during their

current pregnancy, and a large proportion of women were economically disadvantaged.
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Very few studies have examined patterns of attachment across generations in high-risk
samples, making it unclear whether the processes suggested by attachment theory are the
same for both low and high-risk families. Therefore, a number of important and relevant
risk factors were considered in the current study. The existing literature on the
relationship between these risk factors and mother-infant attachment is reviewed next.

Domestic Violence and Attachment

The literature on domestic violence, defined as male to female violence between
adult partners, and mother-infant attachment is sparse. However, research by Lyons-Ruth
and colleagues (e.g., Lyons-Ruth et al., 1999; Lyons-Ruth & Jacobvitz, 1999) have
suggested that mothers who are traumatized by past loss and/or experiences of abuse tend
to show frightening or frightened caregiving behaviors, such as threatening gestures,
unusual voice intonations, trance-like states, and fearful withdrawal from their infants.
These behaviors, in turn, have been related to disorganized infant attachment. Although
research has focused on maternal experiences of loss and abuse during childhood
specifically, it seems probable that traumatizing experiences of abuse during adulthood
with intimate partners might have the same effect on maternal behaviors and mother-
infant attachment.

In the only empirical study to date, Zeanah et al. (1999) examined the relationship
between domestic violence and mother-infant attachment in 72 low-income, mostly
unmarried mothers and their 15-month old infants. They found that mothers who had not
experienced domestic violence were significantly more likely to have securely attached
children, while mothers who were currently in an abusive relationship were significantly

more likely to have infants with insecure attachments, particularly disorganized
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attachments. These results are consistent with the notion that mothers traumatized by
abusive experiences are more likely to develop insecure patterns of attachment with their
infants. However, more studies need to be done to replicate these findings before strong
conclusions can be made.

Child Maltreatment and Attachment

Because child abuse occurs in about 35% to 70% of all homes characterized by
domestic violence (Jouriles & Norwood, 1995; O’Keefe, 1995), the impact of abuse on
attachment was also considered. In fact, child maltreatment is perhaps the most widely
studied risk factor in relation to mother-infant attachment. Child maltreatment has
repeatedly been shown to be highly related to the quality of mother-infant attachment,
with infants from all maltreatment groups being more likely to develop insecure
attachments (Crittenden, 1985; Crittenden, 1988; Egeland & Sroufe, 1981; Erickson,
Egeland, & Pianta, 1989; Lyons-Ruth, Connell, Grunebaum, Botein, & Zoll, 1984;
Lyons-Ruth, Connell, Zoll, & Stahl, 1987). Furthermore, maltreated infants are
particularly at risk for developing disorganized attachments, which show marked stability
through the toddler years, compared to other forms of insecure attachment (Barnett,
Ganiban, & Cicchetti, 1999).

Maternal Depression and Attachment

Maternal depression was also examined in the current study because battered
women have repeatedly been shown to experience significantly more depression than
non-battered women (Cascardi & O’Leary, 1992; Levendosky & Graham-Bermann,
2001). The impact of maternal depression, an indicator of maternal psychological

functioning, on mother-infant attachment has been investigated by several groups of
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researchers. The overwhelming evidence indicates that depressed mothers are more
likely to have insecurely attached infants than non-depressed mothers (Donovan &
Leavitt, 1989; Radke-Yarrow, Cummings, Kuczynski, & Chapman, 1985; Spieker &
Booth, 1988; Teti, Gelfand, Messinger, & Isabella, 1995), a finding that is not
particularly surprising in light of the research that shows a strong relationship between
maternal depression and unavailable, unresponsive, and/or rejecting maternal behaviors
(see Gelfand & Teti, 1990 for a review).

Interestingly, based on a review of studies examining the relationship between
depression and infant attachment, Belsky (1999) concluded that the severity and
chronicity of exposure to maternal depression is also an important determinant of
insecure attachment. Not only will infants who are exposed to a depressed mother be
more likely to have an insecure attachment than infants never exposed to maternal
depression, but infants who have more severely depressed mothers and/or mothers who
are depressed for longer periods of time will be even more likely to display an insecure
attachment than infants who have depressed mothers of lesser severity and/or duration.

Demographic Risk and Attachment

Low income and socioeconomic status (SES) have also repeatedly been linked to
problems in parenting and caregiving behaviors (for a review, see Halpern, 1993).
Because poverty produces a number of stressors on parents such as financial strain and
unsafe and overcrowded communities, it tends to undermine parents’ well-being, feelings
of control and competence, and abilities to adequately care for children’s physical and
emotional needs. Poverty has been associated with less consistent, attentive caregiving,

less emphasis on infant needs compared to personal or familial needs, parental
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unavailability, and less responsiveness to infant emotional well-being, among other

things (Bromwich, 1978; Norton, 1990). Overall, poverty and associated stressors tend to
preoccupy parents in ways that interfere with their attentiveness to parenting and
“preoccupation” with their infants (Halpern, 1993). Because low SES and income have
been associated with these caregiving problems, it is likely that these risk factors impact
the quality of mother-infant attachment as well.

Although fewer studies have been conducted in this specific area, there is some
evidence to support a significant relationship between lower economic status and
insecure infant attachment, particularly from the literature showing a link between
maternal life stress and attachment (e.g., Crnic et al. 1986). Although some large-scale
studies have reported no relationship between SES and mother-infant attachment (e.g.,
Spieker & Booth, 1988), this is likely due to the low variance in SES in these samples.
That is, virtually all attachment studies have been conducted with an exclusively middle-
class sample or exclusively lower-class sample, rather than samples with a range of
economic classes, which makes it statistically difficult to find a relationship between SES
and attachment, even if one actually exists.

Finally, because there is a large overlap between poverty and single parenthood
(Halpern, 1993) and because single parenthood is related to a number of similar stressors,
it is possible that single parenthood is related to the quality of mother-infant attachment.
However, this relationship has yet to be investigated by attachment researchers.

Although single parenthood and poverty are highly related, it seems important to consider
single parenthood as an additional risk factor since Sameroff et al. (1987) suggest that the

number of risk factors is more important than the specificity of risk.
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CHAPTER 4: HYPOTHESES OF THE PRESENT STUDY

As mentioned previously, Daniel Stern (1995) has recently developed a theory to
explain the process that women go through as they prepare for motherhood and as they
form an attachment with their infants after birth. Much of Stern’s theory has been based
on the attachment literature reviewed in this paper, as well as extensive clinical
experience with mothers and infants. According to Stern, a mother’s mental
representations of self and others (“networks of schemas-of-being-with”) are reactivated
and reworked throughout pregnancy, especially after the first trimester when the baby
becomes more “real” to the mother. In particular, Stern indicates that three sets of
representations are especially important for a woman during this time.

First, Stern (1995) suggests that a new mother’s relationship with her own mother
becomes reactivated (consciously or unconsciously) during pregnancy as the new mother
forms her own ideas about caregiving. It is believed that preparation for motherhood and
the daily acts of mothering provide a specific remembering context, in which memories
from the mother’s own childhood are evoked. Stern also asserts that a mother’s
experiences of being mothered is a major influence on the way in which she interacts
with her infant and on the quality of attachment formed with the infant, and his
conclusions are largely based on the empirical literature showing a significant
relationship between mothers’ representations of their own attachment with caregivers
and the attachment formed with their infants.

During pregnancy, a mother also develops representations of her baby. Stern
concludes from the available literature that there is an increase in richness and specificity

of maternal representations of her fetus-as-infant around 4 months gestation, possibly
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precipitated by the baby’s movement and growth. Although Stern suggests that
representations may decline during the last trimester of pregnancy in order to protect the
mother and baby from a potential discrepancy between the real and imagined baby,
existing studies actually indicate that women continue to have richly developed
representations during their entire pregnancy, as well as postpartum (e.g., Fava Vizziello
et al., 1993; Leifer, 1977). In addition, a number of studies indicate that representations
of the infant may be a mechanism through which attachment is transmitted from mother
to infant (e.g., Ammaniti, 1991).

Finally, another important representation during a woman’s transition to
motherhood is her representation of self as a mother. Stern (1995) hypothesizes that an
important internal transformation takes place, as the mother shifts from being a daughter
to her mother to being a mother to her daughter/son. As part of this transformation, a
mother’s representations of herself in various roles (e.g., wife, daughter, and mother) will
be activated and reorganized as she makes psychological room for her role as a mother.
Some empirical literature has indicated, in fact, that representations of self as mother and
beliefs about caregiving efficacy are related to both representations of attachment and
mother-infant attachment.

Stern (1995) also asserts that there are a number of important themes within the
mother’s psychological and external world as she makes the transition to motherhood.
First, the mother is concerned with helping the infant grow and thrive physically.
Second, the mother is concerned with establishing an emotional relationship with the
baby, during which there is ideally a lessening of the mother’s own subjectivity for the

purpose of being acutely in tune with the infant. The mother also develops a need to
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create and maintain a protecting support network so that she can accomplish the tasks of

motherhood. This support network ideally provides the mother with physical and

practical help, as well as with emotional and psychological support. Stern asserts that
support from females specifically, and also females that have had experiences with
motherhood, is especially important. Finally, the fourth theme concerns the mother’s
own representations of herself, as mentioned above, the mother must reorganize her
identity to include representations of self-as-a mother, which are thought to be influenced
by the mother’s representations of being cared for during childhood.

Although there is a substantial amount of literature supporting Stern’s (1995)
ideas, no empirical study to date has integrated this literature in a way that has been
theorized and described by Stern. Furthermore, neither Stern’s theory nor most of the
existing empirical studies have addressed processes related to the formation of mother-
infant attachment in high-risk groups of women; instead, they have focused primarily on
mother-infant attachment in well-educated, middle-class families. Therefore, this study
will test many of Stern’s ideas, which are also consistent with attachment theory, within a
high-risk group of women through a longitudinal research design (see Figure 1 for
hypothesized model).

Specific hypotheses for the current study were as follows:

1. Mothers’ representations of attachment during pregnancy, based on the
recollection of experiences with caregivers, will be significantly related to
mothers’ representations of their infants during pregnancy. More secure
representations of attachment will be related to more secure or “balanced”

representations of infants during pregnancy.
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Mothers’ representations of attachment during pregnancy will be significantly
related to the way in which mothers perceive themselves as caregivers during
pregnancy. More secure representations of attachment will be related to more
secure representations of the self as a mother, characterized by a confident, but
realistic view of the self in the maternal role.

Representations of the infant and representations of the self as a mother during
pregnancy will be complementary, but distinct, constructs and will be
significantly related to each other.

Mothers’ representations of the infant will be significantly related to mother-
infant attachment security at 1 year postpartum. More secure, balanced
representations of the infant during pregnancy will be related to greater infant
security at 1 year. Thus, maternal representations of attachment will be indirectly
related to mother-infant attachment at 1 year through its impact on representations
of the infant.

Representations of the self that emerge during pregnancy, as the women prepare
for the. motherhood role, will be significantly related to mothers’ self-efficacy in
the maternal role after the infant is born. More secure representations during
pregnancy will be related to greater feelings of postnatal self-efficacy.

Mothers’ self-efficacy in the maternal role at 1 year postpartum will, in turn, be
significantly related to infant attachment security. Greater feelings of efficacy will
be related to greater attachment security. Thus, maternal representations of the

self as a mother and postnatal self-efficacy will be another pathway through
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which mothers’ attachment will be indirectly related to infant attachment at 1
year.

7. Prenatal emotional support, practical support, and support with pregnancy-related
issues from females specifically will be significantly related to postnatal, female
support in the same three areas. That is, greater support during pregnancy will be
related to greater support postpartum.

8. Postnatal support will, in turn, be significantly related to maternal self-efficacy,
with more support from females related to greater feelings of self-efficacy. Thus,
postnatal support will indirectly affect mother-infant attachment through its
impact on maternal self-efficacy.

9. Several risk factors, including demographic risks, maternal depression, domestic
violence, and child abuse and/or neglect, will be significantly related to mother-
infant attachment, with more risk factors being related to less secure attachment.

Exploratory Analyses

In addition to testing Stern’s theory as depicted in Figure 1, exploratory analyses
are proposed to assess the transmission of attachment over time using attachment
categories from the three attachment measures (mothers’ representations of their own
attachment, representations of the infant, and mother-infant attachment at 1 year). The
degree of concordance between attachment categories is believed to be another important
way of examining the continuity or discontinuity of attachment patterns between mother

and infant.



CHAPTER 5: METHOD
Participants

Participants included 207 women, who were recruited and enrolled in conjunction
with a larger study at Michigan State University. Women initially enrolled in the study
during their last trimester of pregnancy (Time 1) and were interviewed again when their
infants’ were approximately 2 months old (Time 2) and when their infants were
approximately 12 to 15 months old (Time 3). At Time 2, one woman had a reported
stillbirth and four women were unable to be located by research staff. At Time 3, one
woman who was missing at Time 2 was found and interviewed, another woman reported
that her child had died and an additional 12 women were unable to be located or refused
to participate. Thus, the retention rates were 98% and 92%, respectively.

Women were recruited with flyers (see Appendix A) throughout the Clinton-
Eaton-Ingham counties of Michigan at a number of agencies and clinics including:
Obstetric/Gynecology clinics or other women’s health clinics (39%), flyers posted in the
community at libraries, laundromats, stores, and other similar public places (27%), a
number of social service programs such as FIA, WIC, Head Start, Jump Start, and
Maternal Infant OQutreach Program (26%), childbirth classes (5%), the county
prosecutor’s office (2%), and a local domestic violence shelter (1%).

General inclusion criteria included: 1) in the last trimester of pregnancy at the
time of the initial interview, 2) 18 to 40 years of age, and 3) involvement in a romantic
relationship for at least 6 weeks sometime during the pregnancy. Recruitment efforts
were made to include women who were ethnically and socioeconomically diverse. That

is, specific recruitment sites were chosen to include women with a variety of backgrounds
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and experiences. See Table 1 for demographic information on the entire sample. There
were no significant demographic differences between participants who completed Time 2
and Time 3 interviews (n = 190) and participants who did not complete follow-up
interviews (n = 17), with the exception of family income; participants with missing data
had significantly less income per month than participants with completed data (t =3.91, p
<.01).

Procedures

Women contacted the study office if they were interested in participating, at
which time a research assistant conducted a brief screening to determine eligibility. The
women were told the study was about women’s relationships with the important people in
their life, including partners, family members, and children, and that if they participated
in the study they would be asked about their thoughts and feelings about relationships and
recent life events, including domestic violence. They were also told that they did not
necessarily need to have experienced domestic violence in order to be eligible for the
study. If the potential participant met criteria and agreed to participate, an appointment
was made.

Because the purpose of the larger study, with which this study was conducted,
was to study the effects of domestic violence on women and infants, additional screening
procedures and recruitment efforts were made to ensure that a reasonable number of
subjects had in fact experienced domestic violence during the current pregnancy. After
about half the sample had been recruited and interviewed (n = 96), the Conflict Tactics
Scale (Straus, 1979) began to be administered over the telephone during the initial

screening procedures in order to keep track of the number of battered and non-battered

68



Table 1

Demographic Characteristics of Study Participants (N = 207
Age of Mother M=25.5(SD=15.0)
Gender of Child*®

Boy 104 (51%)

Girl 99 (49%)
Racial/Ethnic Group of Mother

Caucasian 130 (63%)

African-American 53 (25%)

Latina, Hispanic 10 (5%)

Biracial 8 (4%)

Native American 2(1%)

Asian American 1 (1%)

Other 3 (1%)
Racial/Ethnic Group of Child

Caucasian 91 (44%)

African-American 47 (22%)

Latina, Hispanic 4 (2%)

Biracial 62 (30%)

Asian American 1(1%)

Other 2 (1%)

Marital Status

Never Married 104 (50%)

Married 83 (40%)

Divorced 10 (5%)

Separated 9 (4%)

Widowed 1 (1%)

Education Level of Mother

High School 94 (45%)

Some College 80 (39%)

College Degree 16 (8%)

Graduate Degree 11 (5%)

Other 6 (3%)
Income/Month M = $1806.29 (SD = $1506.92)
Socioeconomic Status M=32.13(SD=11.17)

* 1 stillbirth
®3 unknown

women. This screen was used to exclude women who had not experienced domestic
violence during pregnancy once it was determined that there were enough non-battered
women. After 137 participants had been recruited and interviewed, it was discovered that

many of the “non-battered” women had actually experienced domestic violence in a prior
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relationship. Thus, the telephone screen was then also used to enroll women who had
never experienced domestic violence, in addition to those who experienced violence in
the current pregnancy. Overall, 161 women who called the project office to participate
were not included for the following reasons: did not meet battering experience criteria (n
= 102), gave birth before the interview or could not be found again to schedule an
interview (n = 41), did not meet relationship criteria (n = 9), planned to give baby up for
adoption (n = 3), did not meet age criteria (n = 2), did not speak fluent English (n = 2), or
decided not to participate after the phone screen (n = 2). There were no demographic
differences between these excluded women and participants.

Time 1 Interview

Eight undergraduate students and five graduate students were trained to
administer all questionnaires and a semi-structured interview (see description below)
before Time 1 interviews were conducted. Research assistants attended a weekly training
meeting for one semester and did two to five practice interviews under supervision until
they reached 95% reliability for standard administration of measures. That is,
interviewers were required to perform administrations with at least 95% accuracy.
Throughout the period of data collection, research assistants continued to attend a weekly
training meeting during which procedures were reviewed and interview problems were
discussed. In addition. supervisors reviewed all completed interviews to ensure
questionnaires and interviews were being administered correctly.

During the Time 1 interviews, mothers were informed about anonymity and
confidentiality and first completed an informed consent form (see Appendix B) that

specified that her participation was voluntary and that she could withdraw from the study
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without any negative consequences. Interviewers read all questionnaires aloud and
marked down participant’s responses in order to control for variation in the level of
literacy among participants. The semi-structured interview was audiotaped for later
transcription and coding. Interviewers were blind to the battering status of the women,
which was ensured by administering violence questionnaires last. Confidentiality was
maintained by assigning all participants an identification number, which was placed on
all data rather than participant names, and participant names were kept apart from the
data. Time 1 interviews took place in the woman’s home or in the project office,
whichever she preferred, and lasted approximately 3 hours. Participants were paid
$50.00 and were given a list of community resources available for women and children.

Time 2 Interview

Participants were contacted by project staff approximately 1 week after the due
date to confirm each infant’s date of birth. Women were contacted again approximately
6 to 8 weeks after the infant’s date of birth to set up the Time 2 interview, which nearly
always took place between 2 and 3 months postpartum. During the first week of trying to
contact women for this interview, research assistants made up to 10 calls to the
participant’s home and up to four calls to her work. If the participant could not be
reached by telephone (due to a disconnected phone, for example), a letter was sent to her
home requesting that she call the office. If, by the second week, participants had not
been reached, research assistants made up to two visits to her home. If the woman was
not at home, a letter was left requesting that she contact the project office. If necessary,
the following week, efforts were made to contact women through ‘recontact’ people,

whose names, addresses, and telephone numbers were provided by participants during
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their first interview. Recontact people were both called (up to five times) and were
contacted directly through several visits to their homes. If recontact people were not at
home, letters were left asking them to forward the information to participants.

Eight research assistants were trained to administer the Time 2 interview by
conducting several practice interviews with each other, observing a supervisor conduct a
real interview, and doing their first interview with a participant under supervision.
During data collection, interviewers attended a weekly meeting to discuss difficulties that
arose during interviews, as well as strategies to reach women who were “missing.” Time
2 interviews were primarily done over the telephone (less than 10 participants did the
interview in person because they had no phone) and lasted about 30 to 40 minutes.
Information about confidentiality was read aloud to participants before the interview
began (see Appendix C). All questionnaires were read aloud, and interviewers wrote
down women’s responses. Women were given a baby gift worth $5.00 following the
completion of the interview.

Tracking Participants Over Time

After the Time 2 interview, women were followed through the infants’ first year
of life every 90 days in order to stay in touch with women and minimize attrition. Thus,
they were contacted at about 5 months, 8 months, and 11 to 12 months postpartum. At
each follow-up point, a letter and information sheet (asking for the participant’s current
address and phone numbers) were sent to the participant (see Appendix D), along with a
self-addressed stamped envelope. In addition to returned information sheets, the post
office sent a postcard to the project office with current addresses for those participants

who had moved and registered a new address. Participants were called directly if they
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did not return the information sheet or if the post office did not send new information
within 3 weeks. If participants were unable to be reached directly at that point, efforts
were made to contact them through their recontact people. If all other tracking methods
failed, research assistants went to the participants’ and recontact people’s homes.

Time 3 Interview

When participants’ infants were approximately 11 to 12 months old, women were
contacted using the same tracking procedures described above, to see if they were willing
to participate in a follow-up interview with their infants. Although efforts were made to
complete all Time 3 interviews within two weeks before or after the infant’s date of birth,
this was not always possible due to problems finding and scheduling participants within
that time frame. Thus, 54% of the interviews were completed when infants were 11 to 12
months old, 39% were completed when infants were 13 to 14 months old, 5% were
completed when infants were 15 to 16 months old, and 2% were completed when infants
were 17 to 18 months old.

A total of 13 undergraduate students and three graduate students were trained to
conduct the mother and infant assessments at Time 3. Training consisted of weekly
meetings and outside activities over a 7-month period. Training activities included: 1)
learning about infant development, assessment, and mother-infant attachment through
readings and discussion, 2) as many practice interviews as was necessary to achieve an
accuracy rate of at least 85% for administration of all measures, including interviews and
videotaped procedures, and 3) observation of supervisors’ conducting real interviews. In
addition, approximately 20% of the interviews were observed by supervisors in order to

control for drift in standard administration.
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The Time 3 interview took place in the project office because video equipment
was required for some laboratory procedures. Mothers first completed an informed
consent form for herself and her infant (see Appendix E). Mothers and infants then
participated in a standardized laboratory procedure together (described below) to assess
the quality of their attachment. Afterwards, one research assistant met with the mother to
administer interviews and questionnaires, while another research assistant administered a
few tests to the infant in a separate room (for the purposes of the larger study). The entire
Time 3 interview lasted about 3 to 4 hours. Women were paid $75.00 and given a baby
gift worth approximately $8.00 after completion of the interview.

Measures

Maternal Representations of Attachment (Time 1)

Mothers’ representations of attachment were assessed by the Perceptions of Adult
Attachment Questionnaire (PAAQ, formerly called the Inventory of Adult Attachment;
Lichtenstein & Cassidy, 1991), a 60-item self report that asks about experiences during
childhood and the participant’s perceptions of her mother as a caregiver, as well as the
participant’s relationship with her mother (see Appendix F). All items are rated ona 1 to
5 Likert scale ranging from Strongly Disagree to Strongly Agree. Items form eight
subscales: 1) Rejection by mother (11 items), 2) Loved by mother (6 items), 3) Role-
Reversal with mother (10 items), 4) Anger towards mother (5 items), S) Derogation of
attachment experiences (4 items), 6) Forgiving of childhood problems (7 items), 7)
feelings of Vulnerability about relationship with mother (5 items), and 8) No Memory of

childhood experiences (4 items). Scales 1-5 and 8 were designed to be equivalent to six
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scales from the Adult Attachment Interview. Higher scores on each subscale indicate
higher levels of the construct being measured, e.g., more rejection, more love, etc...

Lichtenstein and Cassidy (1991) indicated that the PAAQ scales are fairly
internally consistent; alpha coefficients ranged from .62 (Derogation) to .90 (No
Memory) in a sample of 247 college students and from .51 (Derogation) to .94 (No
Memory) in a sample of 123 mothers. Test-retest reliabilities ranged from .64 to .86 in
the college sample and were not reported for the mother sample. The authors compared
PAAQ responses to AAI responses in the sample of mothers and found that equivalent
scales were highly correlated (p < .01) with each other, with the exception of the Role-
Reversal and Derogation scales. Thus, since the AAI is currently the “gold standard” for
the measurement of adults’ representations of attachment, it appears that most of the
PAAQ scales have good concurrent validity.

Based on attachment theory and that underlying the AAI classifications,
respondents can presumably be classified into Autonomous, Dismissive, and Preoccupied
attachment groups based on their scores on the eight subscales. Theoretically,
autonomous adults would report more experiences of love and feelings of forgiveness,
dismissive adults would report more rejection, derogation, and a lack of memory of
childhood experiences, and preoccupied adults would report role-reversal, angry feelings,
and feelings of vulnerability (Hesse, 1999). However, a confirmatory factor analysis on
the current sample revealed that six of the eight subscales loaded onto a more general
attachment factor that measures a continuum of security rather than qualitatively distinct
attachment styles (see the Results chapter for more details). Therefore, only those six

subscales (Rejection, Love, Anger, Derogation, Vulnerability, and No Memory) were used
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to measure maternal representations of attachment. Coefficient alphas for the current
sample were: Rejection = .91, Love = .92, Anger = .79, Derogation = .49, Vulnerability =
.65, No Memory = .93.

Finally, although the AAI is the gold standard for measuring maternal
representations of attachment, the PAAQ was chosen in this study due to limited time and
resources, as well as the inclusion of another labor-intensive clinical interview (see
below). Despite the fact that a number of researchers have challenged the use of
questionnaires to measure attachment representations, noting that it is difficult to assess
defensive and narrative processes from questionnaire data (e.g., Crowell & Treboux,
1995), there is reason to believe that questionnaire data can be useful. For example,
many adults can and do provide accurate information on their experiences, and conscious
and unconscious processes often operate in a similar way to achieve the same goal (see
Crowell, Fraley, & Shaver, 1999 for a review of these issues).

Prenatal Representations of Infant and of Self-As-Mother (Time 1)

The Working Model of the Child Interview (WMCI; Zeanah et al., 1994) was
used to measure maternal representations of the infant and of the self-as-mother during
pregnancy. This instrument is a 1 to 1 1/2 hour structured interview that inquires about a
participant’s perceptions and subjective experiences of her infant and relationship with
her infant. Interviews were audiorecorded, transcribed, and rated by trained coders along
13 5-point Likert scales that assess qualitative (e.g., coherence of interview), content
(e.g., infant difficulty), and affective features (i.e., anger, joy) of maternal

representations. Higher scores indicate higher levels of the construct being measured.
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Coders then assign an overall classification to the narratives provided by the mothers
based on the scale profiles (with an emphasis on the qualitative scales).

Balanced narratives include both positive and negative characteristics of the
infant and relationship with the infant. They convey value for the infant’s individuality
and appreciation for the infant’s subjective experience. The caregiver’s perceptions are
open to change and are at least moderately rich in detail about the infant and the
caregiving experiences. Disengaged representations are characterized by emotional
distance or indifference towards the infant. Caregivers are unable to recognize the
infant’s individuality, and if it is recognized, it is not valued. Details about the infant or
parenting experience lack richness, are not flexible or open to new experience, and are
emotionally unintegrated. Finally, Distorted representations reflect general
inconsistencies. Caregivers may be preoccupied or overwhelmed by the infant or may
have unrealistic expectations about the infant. Unlike disengaged parents, distorted
mothers do not deny their impact on their infants. However, they often do not recognize
how their behaviors may be detrimental to the infants. Descriptions of infants and the
relationship with the infant may be incoherent or contradictory. Much feeling is
expressed toward the infant, but these emotions lack a sense of modulation or meaning.

Several studies have demonstrated predictive and concurrent validity for the
WMCI by reporting highly significant relationships between WMCI classifications and
infant attachment classifications assessed by the Strange Situation in the expected
direction: Balanced-Secure, Disengaged-Avoidant, and Distorted-Ambivalent (Benoit et
al., 1997; Zeanah et al., 1994). Another study provided more evidence for validity by

showing a significant relationship between the disengaged and distorted representations
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and high-risk/disordered infant status (Benoit, Zeanah, Parker, Nicholson, & Coolbear,
1997). Interrater agreement has ranged from .57 to .76 (Cohen’s kappa) for different
classifications in previous studies, and Benoit et al. (1997) reported a high degree of test-
retest stability for the Secure and Distorted classifications (concordance over 1 year’s
time was 89% and 85% respectively). As of yet, there is no evidence of stability for the
Disengaged classification.

In the present study, questions were changed to future tense to inquire about
mothers’ representations during pregnancy (see Appendix G). Benoit et al. (1997) has
demonstrated that this is a valid technique for assessing prenatal representations. Those
subscales that measured qualitative features (with some content features) of maternal
representations were used to assess the mothers’ representations of their infants, since
these are believed to be most theoretically important. These included: 1) Richness of
Perceptions, which measures the poverty or richness of representations of the infant and
the degree to which the mother “knows” the infant, 2) Openness to Change, which
measures the flexibility of the mother’s representation to accommodate new information
about the infant (compared to rigidity), 3) Coherence, which measures the overall
organization of the mother’s narrative about the infant and her relationship with the infant
and the logical flow of her responses, 4) Caregiving Sensitivity, which assesses the
degree to which the mother recognizes and responds adequately to the infant’s own needs
and experiences including a respect for the infant as a separate but dependent individual,
and 5) Acceptance, which measures the degree to which the mother is open and accepting

of responsibilities involved with adequate caretaking.
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The author and another graduate student were trained to code scales and classify
representations according to the coding system developed by Zeanah et al. (1994), with
the assistance of another research group that has been trained by Zeanah. Adequate inter-
rater reliability was established using weighted-kappa (or corrected-kappa) (Cohen, 1968;
Fleiss, Cohen, & Everitt, 1969) for subscales and both percent agreement and Cohen’s
kappa for classifications. These were calculated based on 26 interviews that were coded
by both trained coders (13% of the sample). Weighted kappas for the subscales used in
this study were as follows: Richness = .68, Openness = .51, Coherence = .62, Sensitivity
= .69, Acceptance = .77. Percent agreement for overall classification was 96%, with a
kappa of .94 (p <.001).

In addition to the five scales assessing representations of the infant, mothers’
responses on the WMCI were coded for representations of self-as-mother. This code was
adapted from the Confidence and Competence scale from Slade et al.’s (1994) Pregnancy
Interview Coding System. This subscale assesses the mother’s representations of her
own competence and self-efficacy in the maternal role and her expectations of herself as
a mother along a 5-point Likert scale. Unlike the other qualitative scales developed by
Zeanah et al. (1994), the middle point on this scale represents the most “balanced” or
“secure” representation of self-as-mother; mothers who score low on this scale lack
confidence in themselves, while mothers high on this scale are overly and unrealistically
self-confident (which is believed to be a defensive response to underlying inefficacy).
Thus, a balanced mother would recognize her strengths and limitations and acknowledge
the challenges of motherhood, but would overall feel that she is able to make her baby

feel happy, safe, and secure. For analyses, codes of 2 and 4 were collapsed and codes of

79



1 and 5 were collapsed so that the highest possible code was a 3, which represented the
most balanced representations of self. Weighted kappa for this subscale was .63.

Maternal Self-Efficacy (Time 3)

The Maternal Efficacy Questionnaire (MEQ); Teti & Gelfand, 1991) was used to
measure maternal self-efficacy, or the mother’s perceptions about the degree to which she
is able to perform effectively as a parent, when the infant was approximately 12 months
old. This instrument is made up of 10 items, rated on a 4-point Likert scale, that tap
feelings of efficacy related to a number of specific domains of parenting such as soothing
the infant (see Appendix H). A total efficacy score is obtained by summing all items, and
higher scores indicate greater self-efficacy. Teti and Gelfand (1991) originally
administered the scale to 86 mothers, about half of whom were clinically depressed, with
infants between the ages of 3 and 13 months. They reported a coefficient alpha of .86,
indicating good internal reliability. Furthermore, they demonstrated good concurrent
validity by reporting a high correlation between the MEQ and the Parenting Stress Index
Sense of Competence Scale (r = -.75). Coefficient alpha in the current study was .65.

Mother-Infant Attachment (Time 3)

The Strange Situation (SS; Ainsworth et al., 1978) is a well-known laboratory
procedure that was used to measure mother-infant attachment (see Appendix I). The
procedure consists of eight episodes, each lasting about 3 minutes with the exception of
the first episode, which lasts about 30 seconds. The entire procedure takes approximately
21 minutes and is videotaped and coded at a later time.

Infant behaviors during the SS are coded on four 7-point scales including

proximity seeking, contact maintaining, avoidance, and resistance according to a coding
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system developed by Ainsworth et al. (1978) and one 9-point scale for disorganization
according to a coding system developed by Main and Solomon (1990). Infant behaviors
during reunion episodes are particularly important. Based on patterns of infant behavior
toward the caregiver, the quality of mother-infant attachment is also determined, and
infants are classified into one of four general categories: Secure (Type B), Insecure-
Avoidant (Type A), Insecure-Ambivalent (Type C), and Disorganized/Disoriented (Type
D). Infants can be further classified within the three original categories; there are four
types of Secure (B1 — B4), two types of Insecure-Avoidant (A1l and A2), and two types of
Insecure-Ambivalent attachment (C1 and C2). See Table 2 for a description of each
subgroup.

Reliability and validity of this instrument have been reported by numerous studies
(i.e., Ainsworth et al., 1978; see Solomon & George, 1999 for a review). Overall,
attachment classifications have been shown to be highly stable, with somewhat less
stability in disadvantaged samples. Interrater reliability is very high (about 85% to 95%)
for researchers trained by Ainsworth and her students. In addition, repeated studies have
found a significant relationship between theoretically related variables and infant
attachment such as maternal sensitivity and responsiveness, as well as between
attachment and later expected outcomes such as mental health and social competence.

In the present study, SS videotapes were sent away and coded by trained, reliable
coders at the University of Washington (under the direction of Dr. Susan Spieker, who
has extensive experience coding SS tapes). Coders achieved a 90% agreement rate on
overall classifications, with a kappa of .84 (p <.001), based on double-coding 11% of the

sample. SS categories were then converted by the current investigator into a continuous
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Table 2

Descriptions of Original Attachment Classifications by Subgroup

Classification

Description

Type B: Secure
B;

B,

B,

B,

Type A: Avoidant
A

A;

Type C: Ambivalent
C

C

Most secure group. Strong proximity-seeking and contact
maintaining. Little or no sign of avoiding or resisting
caregiver.

Predominantly secure behaviors, with some evidence of
avoidance. May greet mother, but no strong proximity-
seeking Little or no resistance.

Predominantly secure behaviors, with some evidence of
avoidance. More proximity-seeking than B; but not as
much as B;. Little or no resistance.

Predominantly secure behaviors, with some evidence of
preoccupation with caregiver and may show some
resistance. Little or no avoidance.

Most avoidant group, showing active avoidance of
caregiver. Little or no proximity-seeking or contact-

maintaining.

Predominantly avoidant behaviors, but with some tendency
to greet caregiver or seek proximity.

Strong resistance and ambivalent behavior towards
caregiver, combined with extreme distress and
unmistakable angry quality.

Strong resistance and ambivalent behavior towards
caregiver, combined with a high degree of passivity. Not as
angry as C,.

scale assessing the degree of felt security according to the conversion system suggested

by Bretherton and colleagues (Bretherton et al., 1989; Bretherton et al. 1990): B3 = 5;

B1, B2, B4 =4; A2, C1 =3; Al, C2=2; D = 1. This system is based on the findings of
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Ainsworth et al. (1978), which showed that mothers of B3 infants are most sensitive,
followed by mothers of B1, B2, and B4 infants, and so on, and is also consistent with the
security continuum suggested by Cummings (1990).

There are a number of reasons why it is useful to assess attachment security along
a continuum (see Cummings, 1990, for a review). First, not all mother-infant
attachments fit neatly into “prototype” categories. Even when attachments are
classifiable, there may be significant differences in felt security within the broad
attachment classifications (within Type B, for example), which are generally used by
researchers due to limited sample sizes. In addition, when classifications appear to be on
the borderline between two groups, the use of a security continuum can reduce the
possibility of measurement error. Cummings also argues that assessment along a
continuum is conceptually justified because the infant’s felt security comes from the
attachment figure and is central to the function of attachment.

Maternal Social Support (Time 1 and Time 3)

The Norbeck Social Support Questionnaire (NSSQ; Norbeck, Lindsey, & Carrieri,
1981) was administered to women during their pregnancy and again at 12 months after
birth to measure mothers’ level of social support (see Appendix J). The NSSQ assesses
multiple dimensions of social support including the quality of Emotional Support,
Practical Support (or Aid), the size of the social support network (the number of
supporters available to the participant), the duration of support, and the frequency of

contact with supporters. Three items, which specifically asked about support related to

pregnancy/preparation for motherhood (during pregnancy) and related to caregiving (at
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12 months), were developed for this study and added to the original 10 items (see
Appendix K for postnatal additional items).

Norbeck et al. (1981) originally tested internal consistency through item-
intercorrelations based on a sample of college students. They reported correlations
between .72 to .98, with items on the same subscale correlating more highly. Test-retest
reliabilities ranged from .85 to .90 over a one-week period and .58 to .78 over a seven
month period (Norbeck, Lindsey, & Carrieri, 1982). Norbeck et al. (1981, 1982) reported
good concurrent validity by showing significant correlations between NSSQ scales and
other well-known social support scales. In addition, Norbeck et al. (1982) reported
evidence of construct validity by demonstrating that practical support served as a buffer
between life stress and negative mood, as would be expected by theory.

All items are rated on a 0 to 4 scale (ranging from Not at all to A great deal). The
authors suggest summing the amount of support received by each supporter on each item
and then summing item totals for the Emotional Support and Practical Support scales,
with the assumption that participants with larger networks receive a greater amount of
social support (Norbeck, 1995). However, average satisfaction can also be calculated by
dividing summed totals by the number of supporters and may be a better indicator of the
quality of support. In the present study, the relationship of each supporter to the
participant, as well as each supporter’s gender, was obtained so that support from females
specifically could be measured. Thus, average satisfaction from female supporters only
was calculated for Emotional Support, Practical (Aid) Support, and Caregiving Support
(support related to pregnancy and motherhood), and these scores were used to assess the

quality of prenatal and postnatal social support.
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Risk Factors (Time 1, Time 2, and Time 3)

Several risk factors were assessed at all three interviews in order to examine the
number and types of risk factors participants had experienced, as well as their impact on
mother-infant attachment. Risk factors included demographic risks (e.g., poverty),
maternal depression, domestic violence experiences, and child abuse and neglect.

In order to assess demographic risks, a demographic questionnaire (see Appendix
L) was administered during pregnancy to obtain basic information such as women’s
ethnicity, education and occupation, family income, and family composition.
Socioeconomic status (SES) was computed according to Hollingshead Index (1975).
SES was calculated based on the participant only if she was unmarried and not living
with a partner, while SES was calculated based on both participant and partner if the
participant was either married or living with a partner. A demographic risk scale was
created from several demographic characteristics believed to put women and infants at
greater risk for problems. These characteristics included: a) income below the poverty
level (based on income and family size as defined by the U.S. Census bureau, 2001), b)
socioeconomic status in the lowest quartile of the sample, and c) single parenthood,
defined as unmarried or not living with a partner. Participants received one “point” for
each characteristic, thus, scores ranged from 0 to 3. For example, if a woman’s income
was below the poverty level and she was a single parent, she would receive a score of 2.

The Beck Depression Inventory (BDI; Beck, Ward, Mendelson, Mock, &
Erbaugh, 1961), a 21-item self-report, was used to assess the severity of maternal
depression at several time points. The instrument covers a variety of symptoms of

depression such as depressed mood, pessimism, sleep disturbances, and changes in
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appetite (see Appendix M). Each item consists of four statements that are ranked from
neutral to severe, and values from 0 to 3 are assigned to each statement. For example,
question 1 consists of the statements “I do not feel sad,” “I feel sad,” “I am sad all the
time and I can’t snap out of it,” and “I am so sad or unhappy that I can’t stand it.” The
total depression score is obtained by summing the answers of all 21 items. Possible
scores range from 0-63, with scores of 0-9 indicating no depression, 10-15 indicating
mild depression, 16-23 indicating moderate depression, and 24-63 indicating severe
depression.

The BDI was originally designed for use in psychiatric populations. Beck et al.
(1961) reported that split-half reliability estimates yielded a coefficient of .93 after a
Spearman-Brown correction, indicating high internal consistency. They also examined
the validity by comparing BDI scores to psychiatric ratings of depression and found a
correlation coefficient of .67, which was highly significant. A later study (Bumberry,
Oliver, & McClure, 1978) demonstrated the validity of the instrument in a university
population. Using psychiatric ratings as the criterion, Bumberry et al. found a correlation
coefficient of .77 between the BDI and interview ratings.

In the present study, depression was assessed at Time 1, Time 2, and Time 3.
Coefficient alphas were .85, .89, and .85, respectively. Women who obtained a score of
16 or higher (moderately to severely depressed) were considered “at-risk,” and a
cumulative depression risk score was calculated, ranging from 0 to 3. Thus, if a woman
scored 16 or higher at Time 2 only, she received a score of 1, while a woman with scores

of 16 or higher at two points in time received a score of 2.
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The Severity of Violence Against Women Scales (SVAWS; Marshall, 1992) was
used to measure the type and severity of domestic violence, defined here as male-to-
female violence in adult partners, experienced by mothers at multiple time periods. This
self-report contains 46 items which make up nine dimensions of violence ranging from
threats of mild violence to severe physical and sexual violence. In the original sample of
community women, coefficient alphas ranged from .89 to .96, indicating high internal
consistency within dimensions.

In the present study, women filled out the scale for several time periods including:
a) during her pregnancy with the infant, b) the year before pregnancy, c) for a previous
partner (all of these assessed at Time 1, see Appendix N), and d) during the first year of
the infant’s life (assessed at Time 3, see Appendix O). Coefficient alphas for each time
period were: .95, .97, .98, and .95. Because it is believed that experiencing domestic
violence in multiple relationships and/or for longer periods of time is more harmful for
women and child witnesses than single, brief episodes of abuse, the experience of
physical and/or sexual abuse within each time period was considered as a separate risk
factor in order to calculate a cumulative domestic violence risk score. For example, a
woman who reported abuse during pregnancy and during the infant’s first year of life
received a score of 2. Abuse is defined here as threats of moderate or severe violence,
mild to serious violence, or sexual violence (as indicated by any item on the scale
between 9 and 46). Scores ranged from 0 (no abuse at any time periods) to 4 (abuse at all
four time periods).

Physical abuse and/or neglect of the participating infant were measured in two

ways at Time 3. First, mothers completed the Parent Behavior Checklist (PBC; Fox,
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1994), a 100-item questionnaire on parenting behaviors of infants and toddlers. Each
item is rated on a 4-point Likert scale ranging from Never to Always. The scale
comprises three subscales, however, only the Discipline subscale was used in the present
study. This subscale includes 30 items and assesses the amount of physical punishment
exerted by the parent (see Appendix P). Higher scores indicate better discipline
techniques and less physical punishment. Fox (1994) reported good reliability and
validity for the PBC; coefficient alpha for the Discipline subscale was .91, test-retest
reliability was .87, all items had a loading of at least .30 for the Discipline factor, and the
scale was highly correlated with previously-developed parenting questionnaires. In the
present study, coefficient alpha for the Discipline subscale was .85.

A second way that child abuse/neglect was assessed in the current study was
through a 30-item child neglect questionnaire developed for the larger study (Bogat &
Levendosky, 1999) with which the present study was being conducted (see Appendix Q).
Each item is rated on the same Likert scale as the PBC, and a total neglect score is
obtained by summing all items, with higher scores indicating more neglect. The
coeflicient alpha for this scale was .66. For purposes of the present study, a child abuse
risk score was calculated using both measures of abuse/neglect. Participants received one
“point” if their scores on the PBC Discipline scale were among the lowest quartile of the
sample and one point if their scores on the Neglect scale were among the top quartile of
the sample. For example, if a woman’s score on the Neglect scale only was among the
highest quartile in the sample, she would receive a score of 1. Thus, higher scores

indicated more child abuse risk.
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CHAPTER 6: RESULTS

Missing Data

Due to attrition over time and a small number of data collection errors, several
pieces of data were missing at all time periods. At Time 1, social support and WMCI
data were missing for one participant because the interview was interrupted and the
woman was never located to finish the interview (n = 206). WMCI data were also
missing for four additional participants due to recording errors (n = 202). At Time 2,
maternal depression was missing on five participants; researchers could not locate four
women and one additional woman had a reported stillbirth (n = 202). All Time 3
variables were missing on 17 participants; one woman had a stillbirth, one woman’s child
died about six months after birth, nine women were unable to be located by researchers,
and six women refused to do the interview (n = 190). Time 3 questionnaires about the
child (PBC, MEQ) were missing on two additional women due to having no contact with
their babies since shortly after birth (and thus, they could not fill out the measures in a
valid manner) (n = 188). Finally, there were 10 additional missing Strange Situation
videotapes; one was accidentally not recorded on tape, one woman refused to do the
taped portions of the interview, one woman lost custody of her baby and could not bring
the baby into the lab (although she filled out questionnaires about the child), and seven
women lived out of state and were only able to complete questionnaires through the mail
(n=178).

In order to maximize statistical power, all missing data were estimated using the
imputation method known as the “hot-deck” method from the Lisrel 8.5/Prelis 2.0

software (Joreskog & S6rbom, 2001) after all recodings and data transformations. This
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method of estimation substitutes real values for missing values. Real values are obtained
from another participant’s responses that are most closely matched to the participant with
missing data on a set of specified matching variables. This procedure has several
advantages: 1) the values that are substituted into missing data points are within the
actual range of possible scores on that particular measure, and 2) the results of the
imputation are not affected by the order of cases in the database. In the current study,
missing data points were estimated based on the following set of matching variables in
the database: income, Time 1 maternal depression, Time 1 domestic violence scores (all
three time periods measured at Time 1), and Time 1 PAAQ subscales (all six).
Estimation was successful, evidenced by the very similar descriptive data for measures
both before and after estimation (see Table 3). Thus, measurement and structural model
testing was based on data from 207 participants.
Data Reduction

See Table 3 for descriptive data on all measures in the hypothesized model. As
the table shows, all measures had adequate variance with the possible exception of Time
3 self-efficacy, which was heavily skewed towards the positive end of the scale. All
variables had satisfactory distributions as evidenced by skewness and kurtosis values in
the appropriate ranges (+ 2 and + 4), with the exception of Time 1 and Time 3 Emotional
Support. The latter support variables had elevated kurtosis scores above 4. Because the
cumulative risk variables were created from multiple measures and in order to help
illustrate the numbers and specific types of risk factors experienced by participants over
time, Tables 4 to 7 are provided. See Appendix R for the correlation matrix of model

variables.
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Table 4
Breakdown of Participants Experiencing Demographic Risks

Number of Risk Factors Frequency

0 88 (42%)

1 53 (26%)

2 44 (21%)

3 22 (11%)

Table 5

Breakdown of Participants Experiencing Depression
Number of Times Frequency

0 154 (74%)

1 34 (17%)

2 15 (7%)

3 4 (2%)

Table 6

Breakdown of Participants Experiencing Domestic Violence
Number of Times Frequency

0 52 (25%)

1 56 (27%)

2 46 (22%)

3 31 (15%)

4 22 (11%)

Table 7

Breakdown of Participants with Child Abuse/Neglect Risk

Number of Risk Factors Frequency

0 121 (58%)
1 61 (30%)
25 (12%)
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Measurement Models

Before testing the overall model shown in Figure 1, confirmatory factor analyses
(CFA) were conducted for each latent construct with more than one indicator, in order to
determine the adequacy of the measurement models. In general, all CFA models were
specified so that the residual variances of the factors and indicators were estimated,
assuming that both factors and indicators had some measurement error. Residual
covariances were freed as needed, when this led to a significantly improved model fit.

All measurement model estimation was done using the Unweighted Least Squares (ULS)
method, and models were specified on the y-side. A good fit was determined by: a non-
significant chi-square value and/or a chi-square value that was less than two times the
degrees of freedom, a Root Mean Square Error of Approximation (RMSEA) value of less
than .05, and a Goodness of Fit Index (GFI) and Adjusted Goodness of Fit Index (AGFI)
between .90 and 1.00 (Hoyle & Panter, 1995; Schumacker & Lomax, 1996; Ullman,
1996). Lisrel 8.5 was used for all measurement models.

The first CFA was conducted for the construct Maternal Representations of
Attachment. This factor had six indicators, which were the six subscales of the PAAQ.
In order to obtain a good model fit, residual covariances were freed for the following
indicators: Derogation and No Memory, Rejection and Love, Anger and Vulnerability,
Rejection and No Memory, and Rejection and Anger. Subsequently, the model had an
excellent fit according to several goodness-of-fit indices. The X’ value was 4.25, df = 4,

with p =.37. The RMSEA was .02, GFI = 1.00, and AGFI = 1.00. All factor loadings

were significant. See Appendix S.



The second CFA examined the construct Prenatal Representation of the Infant.
This factor had five indicators, which included the five qualitative and content subscales
of the WMCI. The model fit was excellent. Chi-square = 6.64, df = 5, p = .25, RMSEA =
.04, GFI = 1.00, and AGFI= 1.00. No residual covariances needed to be estimated. All
factor loadings were significant. See Appendix T.

The third and fourth CFA analyses examined the Prenatal Social Support and
Postnatal Social Support constructs. Both factors had three indicators each, which
included Female Emotional Support, Female Practical Support, and Female Caregiving
support as measured by the Time 1 and Time 3 NSSQ. Both measurement models were
initially saturated, so in order to obtain more parsimonious models, residual variances for
the first and third indicators were set equal. The resulting model for prenatal support
showed a very good fit: _XZ= 1.99, df=1, p=.16, RMSEA = .07, GFI = 1.00, and AGFI
= 1.00. All factor loadings were significant. See Appendix U. The model for postnatal
support was not as strong with only some indices showing a good fit: X>=10.72, df =1,
p <.05, RMSEA = .22, GFI = 1.00, and AGFI = .98. All factor loadings were
significant. See Appendix V.

Finally, a CFA was conducted for the Risk Factors construct. This factor initially
had four indicators including the demographic risk scale, maternal depression risk scale,
domestic violence risk scale, and the child abuse/neglect risk scale. The model had an
excellent fit according to several indices: X>= 3.90, df = 2, p = .14, RMSEA = .07, GFI =
1.00, and AGFI = .98. No residual covariances needed to be freed. All factor loadings

were significant. See Appendix W.
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After the full model was tested and modified (see full description below), the risk
construct was changed to include only Time 1 risk factors. Thus, the demographic risk
scale was unchanged, the maternal depression scale was changed to a dichotomous
variable for presence/absence of depression at Time 1, the domestic violence scale was
changed to a 0 to 3 scale by eliminating Time 3 domestic violence (thus, only including
the three time periods of: pregnancy, year before pregnancy, and previous partner), and
the child abuse/neglect scale was eliminated completely. The means and standard
deviations for the new depression and violence scales were M = .20, SD=.40and M =
1.29, SD = 1.05, respectively. Skewness and Kurtosis values were within the appropriate
ranges. The new frequencies for these risk variables are shown in Table 8. A CFA was
then conducted on this new Risk Factors construct, which included three indicators of
Time 1 risks. The model was initially saturated, so the residual variances for the first and
second indicators were set equal in order to obtain a more parsimonious model.
Subsequently, the model fit was good: X*= 4.68, df =2, p = .09, RMSEA = .08, GFI =
.98, and AGFI = .95. No residual covariances needed to be freed. Factor loadings were

significant except for ‘bdirisk’, which was almost significant (t = 1.38). See Appendix X.

Table 8 .

Breakdown of Participants Experiencing Depression and Domestic Violence at Time 1
Number of Times Frequency
Depression:

0 166 (80%)
1 41 (20%)
Domestic Violence:

0 58 (28%)
1 66 (32%)
2 49 (24%)
3 34 (16%)
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Full Structural and Measurement Model

Model testing was guided by the theoretically-derived model shown in Figure 1.
The model included 8 latent variables and 24 indicators, all of which were defined as
endogenous variables. Model testing was based on the covariance matrix of the
indicators, using Lisrel 8.5 (Joreskog & S6érbom, 2001). The matrix of factor loadings
was specified as full, indicating an asymmetric matrix and allowing for reciprocal
relationships between variables. The theta-epsilon matrix (indicator residuals) and the psi
matrix (factor residuals) were specified as symmetrical and fixed. Residual variances of
the factors and indicators were estimated, assuming that both factors and indicators had
some measurement error. Criteria for a good model fit were the same as those used to
evaluate the measurement models.

The method of estimation used was Maximum Likelihood (ML), which is the
most frequently used and recommended method of estimation for SEM analyses (Ullman,
1996). This method maximizes the likelihood for parameter estimates given the data and
performs well under less than optimal conditions (Hoyle & Panter, 1995). Results
initially revealed that the data poorly fit the model. The X? value was 563.72, df = 243, p
<.05. In addition, the RMSEA was .11. Although the GFI = .92 and the AGFI = .90,
other fit indices such as the Non-Normed Fit Index and the Comparative Fit Index had
negative values. Overall, these indices indicated significant problems with the model.

The modification indices provided by the program were used to guide
modifications to the model, along with a determination about whether or not a
modification made theoretical sense. One of the first modifications to the model was

changing the two-way arrow between prenatal representations of the infant and of the self
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as mother to a one-way arrow predicting representations of the self from representations
of the infant. The next major modification was to eliminate the estimated parameter
between the Risk Factors construct and the Mother-Infant Attachment construct. Instead,
the data suggested that Risk Factors more strongly predicted Prenatal Representations of
the Infant. However, this posed conceptual problems because the predictor, Risk Factors,
included variables measured at Time 3, while Representations of the Infant was measured
at Time 1. Temporally, it would be impossible for a Time 3 variable to predict a Time 1
variable. Therefore, the Risk Factors construct was changed to only include Time 1
variables (see description of the new measurement model above). Subsequently, the
pathway from Risk Factors to Prenatal Representations of the Infant was freed and
estimated. These changes substantially improved the model (see Appendix Y for the
revised correlation matrix of variables with the new risk variables, upon which the final
model was based).

In order to obtain a good model fit according to the criteria defined above, several
other modifications were made. Because there were three factors with only one indicator,
several residual values were set to a fixed value of 1 (for the observed variables postnatal
self efficacy and infant attachment security). In addition, covariances between the
following pairs of latent constructs were freed: 1) Maternal Representations of
Attachment and Prenatal Social Support, 2) Postnatal Social Support and Mother-Infant
Attachment, and 3) Prenatal Representations of Infant and Mother-Infant Attachment.
Finally, a number of residual covariances between pairs of observed variables were freed
and estimated’. Although more modifications were suggested by the program to further

improve the model fit, no modifications were made after a good fit was established.
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The final model consisted of eight latent factors and 23 indicators (See Figure 2).
The method of estimation was Maximum Likelihood and model testing was based on the
covariance matrix. Parameter values for the first indicator of each construct, including
the single indicators for Prenatal Representation of the Self, Postnatal Self-Efficacy, and
Mother-Infant Attachment, were fixed estimates, and therefore, cannot be interpreted in
terms of significance testing. All other observed variables had significant loadings on
their respective factors, indicating a very strong measurement model. Residual values for
observed and latent variables can be found in Appendix Z.

All paths between the latent constructs were also significant in the expected
direction, with the exception of the paths between Maternal Representations of
Attachment and Prenatal Representations of Self as Mother and between Postnatal Self-
Efficacy and Mother-Infant Attachment. Thus, as hypothesized: a) more insecure,
negative maternal representations of attachment were related to less secure
representations of infants during pregnancy, b) more balanced representations of the
infant were significantly related to more balanced representations of the self as a mother,
c) more secure representations of the infant during pregnancy were related to more secure
mother-infant attachment, d) more secure or balanced representations of the self during
pregnancy were related to greater feelings of self-efficacy after birth, and e) greater
prenatal social support from females was related to greater postnatal social support from
females, which in turn was related to greater feelings of self-efficacy postnatally. Finally,

'Residuals for the following pairs of observed variables were estimated: 22 and 1, 20 and 1, 22 and 3, 6 and
4,5and3,6and 1,3 and 1,22 and 5, 18 and 15, 22 and 2, 20 and 3, 14 and 22, 14 and 17, 22 and 21, 21
and 6, 13 and 21,9 and 19, 20 and 21, 7and 22, 5 and 7, 7and 23, 7and 19, 4 and 14, 3 and 16, 5 and 21, 3
and 21. Refer to Table 3 for the names of these variables.
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more risk during pregnancy was related to less balanced or less secure prenatal
representations of the infant.

The iterations generally converged to show that the final model fit very well with
the data. Although the X? value of 242.03 with df = 194 was significant (p = .01), X? was
well below two times the degrees of freedom. The RMSEA = .04 and the GFI = .91.
Although the AGFI was .87, slightly below the cut off of .90, several other fit indices
were well above .90. Finally, the plot of standardized residuals suggested a nice fit,
evidenced by small discrepancies between the observed and estimated residuals and by
few outliers. See Appendix AA for the final model syntax, Appendix BB for a complete
listing of goodness of fit indices, and Appendix CC for the residual plot.

The original model and the final model were compared to see if the final model
was significantly better than the original model. The difference in chi-square values
between the two models (A X?) was 321.69, while the difference in degrees of freedom
(A df) was 49. This difference was statistically significant, indicating that the respecified
model was significantly better than the original model.

Explorato s: Concordance Between Attachment Grou

In addition to examining the relationship between mothers’ and infants’
attachment patterns through SEM and with continuous variables, explé)ratory analyses
were conducted to examine the concordance between mothers’ and infants’ attachment
classifications over time. Although the PAAQ should theoretically yield three attachment
classifications that parallel those described in the WMCI and the SS, the CFA conducted

in this study showed that the PAAQ yields only one general ‘attachment security’ factor.
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Thus, it was only possible to examine the concordance between WMCI and SS
classifications.

First, the concordance between the three main groups was examined: Balanced-
Secure, Disengaged-Avoidant, and Distorted-Ambivalent. Because the WMCI does not
have a fourth category that is parallel to the SS Disorganized classification, all
disorganized infants and their mothers were dropped from these analyses. Chi-square
analyses revealed no significant concordance between classifications, that is, mothers’
attachment classifications during pregnancy were not significantly related to infant
attachment <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>