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ABSTRACT: John Bowlby’s theory of human attachment has become widely applied
across disciplines and across the stages of human development. This discussion
explores the evolution of an application of Bowlby’s theory to the experience of
pregnancy, from both maternal and paternal perspectives. Although the theoretical
construct of maternal fetal attachment (MFA) requires continued theoretically-driven
research, existing studies have associated this proposed construct with health
behaviors, marital relationship, depressive symptoms, and the postpartum mother-
infant relationship, pointing toward its relevance for academicians and clinicians
devoted to the service of women and infants.   
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INTRODUCTION

It would be a gross understatement to write that the subject of

attachment has simply enjoyed resurgence in academic interest, for

the attention it has drawn, more accurately, has exploded

exponentially since its introduction in the 1950’s. PsychInfo, the

primary database for psychiatric and psychological research,

contained less than 10,000 citations between 1950 and 2000 for the

search word “attachment,” while the same search for only the last

seven years yielded over than 8,000 publications. This growth in

attachment theory research has been fueled by its application to
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every human developmental stage, every type of human relationship,

to religious devotion, and even to organizational management. Seldom

can a theory boast this breadth of application, not to mention the leap

across medical, psychological, social, and business disciplines. John

Bowlby, the “father” of attachment theory, would have been impressed. 

He would also have taken issue with the notion that the

attachment between infant and mother begins long before birth.

Attachment, as Bowlby understood it, was a reciprocal behavioral

process initiated by the neonate to ensure survival. How could this

begin before there was a baby in arms? Nevertheless, a few key

individuals, inspired by what they observed between mother and

newborn in the hours after birth (as well as the wellspring of grief in

mothers experiencing a fetal demise), believed traditional attachment

theory explained processes of prenatal bonding in a way clinically

meaningful to both medical and psychological communities. 

THE FAMILY TREE OF ATTACHMENT THEORY

Bowlby’s attachment theory was an amalgam of concepts he took

from ethology, cybernetics, information processing, developmental

psychology, and psychoanalysis, focusing on the infant’s goal to secure

maternal response (Bretherton, 1992). He conceptualized human

attachment as a system of evolutionary behaviors beginning at birth

and persisting through adulthood, motivated by or toward fear,

affection, exploration, and caregiving (Bowlby, 1958). Regulation of the

dyadic attachment interactions of mother and infant, Bowlby

reasoned, was solely biological; he posited that the infant’s primary

goal was to maintain a certain degree of physical proximity to the

mother for survival. Bowlby later added to his stance that attachment

would include psychological goals on the part of the developing child

and mother (Bowlby, 1969), but his insistence that attachment was an

independent behavioral system and was not necessarily determined by

unconscious drives set his theory apart from the psychoanalytic

theories of his era (Bretherton, 1992). 

A colleague of Bowlby, Mary Ainsworth, believed that the infant’s

contribution to the attachment process was more than biological and

included his or her own affective appraisal of the mother’s behaviors

(Ainsworth, Blehar, Waters, & Wall, 1978). Her “Strange Situation”

laboratory test1 was the first attempt to scientifically capture the

activation of attachment system behaviors between mother and child

(Ainsworth & Wittig, 1969). This research not only established a

nomenclature for attachment styles that is still in use today but, by
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taking note of the mother’s responses to the infant at reunion, it

suggested the attachment system included influential maternal

behaviors. Ainsworth and colleagues noted that these maternal

behaviors revealed the mother’s degree of engagement with the

emotional world of her baby and labeled this “sensitivity” (Ainsworth

et al., 1978). Mothers who exhibited sensitive caregiving behavior were

those able to (a) attune to infant’s signals with attentiveness, (b)

appropriately interpret the signals, (c) respond appropriately to the

signals, and (d) react promptly, in a time period that did not provoke

excessive frustration for the child. As one would expect, maternal

sensitivity was highly positively correlated with a secure attachment

style in infants. The type of caregiving an infant received was

understood to become central to a preverbal set of expectations, or an

internal working model, regarding human interaction that the infant

would develop and carry throughout life. This understanding injected

an importance into the actions of the maternal part of the dyad that

the previous systemic view of attachment behaviors had not (Bowlby,

1973; Sroufe & Waters, 1977). 

Concurrent with Bowlby’s empirical study of human attachment,

psychoanalytic analyses of the experience of pregnancy were advanced

by three women theorists, Deutch, Bibring, and Benedeck, who

explained prenatal attachment as a process in which a pregnant

woman’s psychic energy was emotionally invested into the fetus

(Benedek, 1959, 1958; Bibring, 1959; Bibring, Dwyer, Huntington, &

Valenstein, 1961; Deutch, 1945). They hypothesized that the fetus

becomes more human to the woman as pregnancy progresses, and

eventually the fetus becomes loved both as an extension of self and as

an independent object. This early relationship received anecdotal

support from the work of clinicians who noted that the intense grief

exhibited by mothers of infants who died during birth was 

uninfluenced by whether or not the mothers had any physical contact 

with the babies after delivery (Kennell, Slyter, & Klaus, 1970). 

The work of Donald Winnicott, a pediatrician and psychoanalyst, is

also important to acknowledge in a discussion of prenatal 

1 The Strange Situation is a 20-minute procedure composed of eight episodes
of mother-infant separation and reunion. Infant behaviors are evaluated to
examine attachment and exploratory behaviors under conditions of high and
low stress, resulting in the classification of one of three attachment styles:
A, B, or C (Ainsworth et al., 1978). Later studies have given these categories
labels: A = avoidant, insecure-avoidant, or anxious-avoidant; B = secure; C =
anxious, anxious-ambivalent, insecure-ambivalent, anxious-resistant, or
insecure-resistant (Mikulincer & Shaver, 2007). 
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psychological processes. He felt that late pregnancy included “a very

special state of the mother, a psychological condition which deserves a

name, such as Primary Maternal Preoccupation” (Italics in original

work, 1956, p. 301-302). Although Winnicott believed that this

dissociated fugue-type psychological state was necessary for healthy

infant development and that mothers who did not experience primary

maternal preoccupation would be “faced with the task of making up for

what has been missed” (p. 302), nothing in Winnicott’s early work

indicates that he had prenatal or postnatal attachment in mind

(Winnicott, 1956). In fact, it appears he was describing a temporary

obsessive-compulsive anxiety phenomenon recent researchers have

identified that develops late in pregnancy, peaks within a few days

after delivery, and, in most women, slowly declines during the first few

months postpartum (Leckman et al., 2004; Leckman et al., 1999). In

later years, additional research drew attention to the deleterious

effects of early separation between mother and neonate and

introduced ways of enhancing early postnatal attachment (Klaus &

Kennell, 1970). Until recently, interest in early attachment seemed to

lay fallow while devotees of attachment theory moved in other

directions. 

Those who followed Bowlby and his fellow pioneers of theory

stepped beyond infancy and began exploring attachment through the

internal worlds of young children (Main, Kaplan, & Cassidy, 1985),

adolescents (Kobak & Sceery, 1988), and adults (George, Kaplan, &

Main, 1985). Moving from the behavioral level to the representational

level allowed for the exploration of how early attachment experiences

were remembered by adults, as well as how these memories might act

as templates for interpersonal relationships. However, researchers

from this point forward seem to have allied themselves with one of two

camps: developmental/clinical psychology or personality/social

psychology (see Mikulincer & Shaver, 2007, for a comprehensive

review of adult attachment theory). Research generated by each of the

individual camps rarely informed the other, the research questions

themselves differed with respect to orientation (intergenerational

transmission of attachment patterns being explored by

developmentalists and clinicians, social-cognitive-behavioral patterns

being investigated by personality and social psychologists), and the

two camps used distinctly different research methods and measures

(Mikulincer & Shaver, 2007). Clinicians and developmental

psychologists to this day view the Adult Attachment Inventory (AAI),

developed by Main and her graduate students, as their gold standard

for the identification of adult attachment style.2 On the other side,



Brandon, Pitts, Denton, Stringer, and Evans 205

social and personality psychologists moved away from the complex

interview assessment model by developing a multitude of brief

questionnaires that reported self-observed behaviors and self-

endorsed beliefs.  Interestingly, both camps through the years have

divided adult attachment into perspectives complementing life:

romantic relationships (Crowell & Waters, 2005; Hazan & Shaver,

1987), any adult relationship (Bartholomew & Horowitz, 1991; Feeney,

Noller, & Patty, 1994; George & West, 2001), parental relationships

(George et al., 1985; Kenny, 1987), friendships (Grabill & Kerns, 2000),

and the client-therapist relationship (Borelli & David, 2004; Farber,

Lippert, & Nevas, 1995). The social-personality researchers have

additionally applied attachment theory to group processes (Smith,

Murphy, & Coats, 1999). However, neither camp has given much time

or attention to the idea of prenatal attachment. 

THE EVOLUTION OF A THEORY OF PRENATAL ATTACHMENT

The development of a formal theory of prenatal attachment took a

circuitous route, beginning largely with nurses. Rubin, a nurse

specializing in maternity care doing doctoral work at the University of

Chicago, perhaps laid the foundation for a theoretical construct of

attachment that begins before birth as she explored women’s

attainment of the maternal role, concluding the immediate bond

between postpartum mother and neonate was a consequence of

prenatal processes (Rubin, 1967a, 1967b, 1975). She identified four

specific tasks the women she observed navigated before childbirth: (1)

Seeking safe passage for self and baby, (2) ensuring that the baby is 

accepted by significant others, (c) “binding-in”3, and (4) giving of

herself. These tasks formed a framework for her conceptualization of

the psychological experience of pregnancy and, although she did not

use the term “attachment,” Rubin states: “By the end of the second

trimester, the pregnant woman becomes so aware of the child within 

2 This semi-structured interview involves twenty questions designed to elicit
as many details as possible about the individual’s childhood attachment
experiences as well as any personal evaluations of the effects those early
events have on current life functioning.  An elaborate coding strategy
allowed the style of attachment (autonomous, dismissive, enmeshed, and
unresolved) to be identified heavily from the unconscious nuances of the
narrative rather than its content (Main et al., 1985). 
3 Rubin used this term to describe the process during pregnancy in which a
woman incorporates the idea of the child into her own system of self and
develops a sense of “we-ness” (Rubin 1975, p. 149).
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her and attaches so much value to him that she possesses something 

very dear, very important to her, something that gives her considerable

pleasure and pride” (Rubin, 1975, p. 145). 

Meanwhile, a perinatal epidemiologist in Australia was

interviewing primagravidas (first pregnancies) at various time points

throughout the three trimesters of pregnancy, finding they were able

to imagine their babies in an increasingly human way over the

passage of time (Lumley, 1972). The introduction of ultrasound during

pregnancy inspired her to examine the impact on maternal bonding of

a visual image of the fetus (Lumley, 1980). Lumley’s findings suggested

this early view of the fetus enhanced a mother’s ability to differentiate

it as a “little person.” Her next project was one of the first empirical

longitudinal studies of prenatal attachment. Through the use of simple

tape-recorded interviews at 5 time points before and after childbirth,

she attempted to capture first-time parents’ attitudes towards their

baby. She conceptualized attachment as being an “established

relationship with the fetus in imagination,” a point at which mothers

thought of their babies as a “real person” (Lumley, 1982). Lumley

reported this phenomenon in 30% of her subjects in the first trimester,

63% in the second trimester and, by 36 weeks gestation, in 92%. She

interpreted delayed attachment as being related to unpleasant

symptoms of pregnancy and lack of interest or support on the part of

husbands.  

Carrying on similar work in the United States, Leifer, a

psychologist at the Illinois Institute of Technology, authored a

monograph reporting findings from a study of 19 primigravidas on the 

psychological changes observed during the course of gestation (Leifer,

1977). She concluded that, while pregnancy was a time of emotional

upheaval and rapid role change, it was also a time of developmental

maturation. Leifer also introduced the element of personality into the

psychological state of pregnancy, concluding the degree of personality

integration achieved during the first months of pregnancy could 

predict psychological growth throughout the rest of pregnancy and

into early motherhood.

The empirical study of this developing concept of prenatal

attachment continued to be carried on in earnest by nurses, often in

the process of graduate work. Mecca Cranley wrote the first literature

review of the subject as her dissertation, proposing a multidimensional

model of maternal-fetal attachment (MFA) (Cranley, 1979). By virtue

of this early work and her subsequent development of a scale to

measure MFA, Cranley is considered the formal creator of the

theoretical construct and credited with the first definition (p. 282):
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“The extent to which women engage in behaviors that represent an

affiliation and interaction with their unborn child” (Cannella, 2005;

Cranley, 1981a). 

Müller, a researcher who utilized Cranley’s construct of maternal

fetal attachment, found this strategy of conceptualizing the

phenomenon to be so focused on behaviors that it excluded the

thoughts and fantasies she believed also revealed the growing

affiliation between mother and fetus (Müller, 1992; Müller &

Ferketich, 1993). In her work, she redefined prenatal attachment as (p.

11) “the unique relationship that develops between a woman and her

fetus. These feelings are not dependent on the feelings the woman has

about herself as a pregnant person or her perception of herself as a

mother” (Müller, 1990). Müller proposed a new model of attachment in

pregnancy, postulating that an expectant mother’s early experiences

with her own mother (or primary caregiver) led to the development of

internal representations, which then influenced subsequent

attachments to family, partner, and friends. Ultimately this process

enabled a woman to adapt to pregnancy and attach to her fetus.  

Müller was not alone in her conceptual critique of Cranley’s work;

an Australian researcher, John Condon, also found Cranley’s work

insufficient in the description of MFA. He went back to adult

attachment theory and proposed Bretherton’s broad view of

attachment as an “emotional tie” or “psychological bond” to a specific

object was not only applicable to MFA but added coherence to the

construct (Bretherton & Waters, 1985; Condon, 1993). Condon

suggested that antenatal attachment contained the core experience of

love, and could be described as a developing relationship in which the

mother seeks “to know, to be with, to avoid separation or loss, to

protect, and to identify and gratify the needs of her fetus.” He later

formally defined prenatal attachment as simply (p. 359) “the emotional

tie or bond which normally develops between the pregnant parent and

her unborn infant” (Condon & Corkindale, 1997). Now there were

three definitions to the developing construct of prenatal attachment

that did not have much in common. 

The most recent conceptualization of prenatal attachment has

attempted to combine these behavioral, cognitive, and emotional

approaches in this working definition (p. 110): “Prenatal attachment is

an abstract concept, representing the affiliative relationship between

a parent and fetus, which is potentially present before pregnancy, is

related to cognitive and emotional abilities to conceptualize another

human being, and develops within an ecological system” (Doan &

Zimerman, 2003). However, no consistent use of any of these four
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definitions of the construct has been noted in recent research. 

MEASURING PRENATAL ATTACHMENT

The abstraction of the concept of MFA has not deterred its

proponents from attempting to capture it in assessment. In the way of

the social/personality attachment researchers, MFA measures have

largely been brief self-report questionnaires. The first antenatal

attachment scale, the Maternal Fetal Attachment Scale (MFAS), was

based on Cranley’s multidimensional model and identified six

elements of MFA: Differentiation of self from fetus, Interaction with

the fetus, Attributing characteristics to the fetus, Giving of self, Role-

taking, and Nesting (Cranley, 1981a).  The scale consisted of 37 items

based on attachment-charged statements identified by clinicians and

childbirth educators as being common to their conversations with

pregnant women.  In the pilot, the test instrument was completed by

71 pregnant women between 35 and 40 weeks gestation. Due to a lack

of statistical reliability, Cranley eliminated the Nesting aspect after

this pilot; the resulting 24-item instrument consisted of five subscales

and one global measure of maternal-fetal attachment. Having an

instrument such as this pushed prenatal attachment research ahead

quickly, as most previous studies had been qualitative with small

samples.  The MFAS gave the field a quantitative measure appropriate

and efficient for cross-sectional studies of larger samples and, 25 years

after its development, continues to be the instrument most frequently

used by nurse researchers in prenatal studies (Beck, 1999; Grace,

1989). 

Müller, as one of the first researchers to use Cranley’s scale, was

troubled by the inconclusive and often contradictory results of the

MFAS in her own research as well as in her subsequent 1992

literature review (Müller, 1992; Müller & Ferketich, 1992). She began

to entertain doubt that five subscales truly captured prenatal

attachment, and even wondered if MFA could be viewed in such a

multidimensional fashion. Another research team who had also

questioned the reliability, validity, and theoretical base of the MFAS

made their data from a study on antepartum stress available to Müller

(Mercer, Ferketich, DeJoseph, May, & Sollid, 1988). Müller was then

able to conduct a secondary analysis of the interviews with those 

participants, leading to her conclusion that only three of Cranley’s

subscales corresponded with the categories generated by the interview

data, while two others (Giving of Self and Interaction with the Fetus)

did not correspond at all. Müller theorized Cranley’s items were not
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capturing certain emotional elements Müller had documented from

the open-ended interviews of women in the Mercer et al. study (1988).

Mercer participants often made statements about their unborn babies

using words like “hope,” “wish,” and “imagine;” they seemed to be

expressing feelings (or mental states) rather than just engaging in

behaviors. This analysis led to the development of a new scale, the

Prenatal Attachment Inventory (PAI) (Müller, 1990). The 29 items of

this instrument were designed to measure affectionate attachment or

the personal relationship that the mother develops during pregnancy

with her baby. The construction reflected Müller’s disagreement with

a multidimensional view of MFA and contained no subscales,

providing only a global score. Müller’s intent was for this scale to

emphasize affiliation, exclude behavioral measures, and stand as an

adjunct measure to Cranley’s MFAS, with the broad goal of increasing

agreement across studies (Müller, 1993). Unfortunately, the PAI has

seldom been utilized in augmentation to the MFAS, and although some

have reported merging the two scales into one instrument, little

research has established the validity or reliability of such a

consolidated measure (Huang, Wang, & Chen, 2004). 

Müller’s claim that the MFA construct was unidimensional and her

assertion that the PAI yielded only one global measure was challenged

some years later by a research team with a sample of 171 Swedish

women in their third trimester of pregnancy (Siddiqui, Hagglof, &

Eisemann, 1999). Their analysis revealed an underlying dimensional

structure with five identifiable factors representing recurrent themes

that accounted for 53.9% of the variance: Affection, differentiation of

self from fetus, interaction, sharing pleasure, and fantasy. This team

proposed that Müller’s measure actually supported a

multidimensional construct of MFA, pointing out several possible

explanations for the disagreement. Their most convincing 

argument was that Müller’s work had been conducted on women at

various points in their pregnancy, anywhere between 14 and 40 weeks

of gestation, while the Siddiqui et al. team administered the PAI

during a narrow window of the third trimester (between the 36th and

40th week of gestation). Since literature was abundant with findings

strongly indicating that MFA increased through the course of the

pregnancy, Müller’s data was confounded by this variation (Cranley,

1981a; Grace, 1989; Lerum & LoBiondo-Wood, 1989). 

The newest instrument on the MFA scene was developed in

Australia by John Condon (Condon, 1993). Condon believed that the

existing instruments inadequately differentiated the attitude toward

the fetus from the attitude toward the state of pregnancy and
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motherhood. He included 19 items in his Maternal Antenatal

Attachment Scale (MAAS), focusing exclusively on thoughts and

feelings about the baby and ignoring attitudes about the physical state

of pregnancy or the maternal role. Two factors, “quality” and

“intensity,” were generated. “Quality” described the affective

experiences the mother reported, such as closeness/distance,

tenderness/irritation, positive/negative, joyful/unpleasant

anticipation, and a vivid/vague internalized representation of the fetus

as a real person. “Intensity” referred to the amount of time she spent

thinking about, talking to, dreaming about, or tactilely interacting

with the fetus. Condon mapped these two factors as perpendicular

continuums, forming four quadrants of MFA style: (1) Strong/health

attachment, (2) Positive quality of attachment but low preoccupation

due to distraction or avoidance, (3) Uninvolved or ambivalently

involved with low preoccupation, and (4) Anxious, ambivalent or

affectless preoccupation.   

One other scale, the Prenatal Maternal Attachment Scale, is

mentioned in the literature, however, only one published study in

addition to the initial methodological study has reported its use

(Fowles, 1994; LoBiondo-Wood & Vito-O'Rourke, 1990). Twenty-nine

items are designed to be administered at any time during pregnancy,

and ten additional items are completed only after quickening

(discernable fetal movement). 

Of these described instruments, Cranley’s MFAS and Condon’s

MAAS are the most commonly used measures (Laxton-Kane & Slade,

2002). No doubt these multiple approaches to capturing the

attachment process have stimulated the increased attention and

empirical research devoted to MFA, with particular curiosity

concerning relationships between the nature of such attachment and

the mother’s early parenting experiences, her cognitive capacity to

develop an internal working model of her fetus, her own adult

attachment style, her level of social support, and links to perinatal

depression, anxiety, and postnatal attachment (Cannella, 2005). 

PATERNAL-FETAL ATTACHMENT

In keeping with the growth of interest in the male transition to

fatherhood, both Cranley and Condon hypothesized that,

complementary to maternal-fetal bonding, a paternal-fetal attachment

process exists (Condon, 1985; Weaver & Cranley, 1983). Cranley’s

research with an adaptation of the MFAS, named the Paternal Fetal

Attachment Scale (PFAS), suggested some differences in attachment
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to the fetus. Men scored higher than women on the subscales

“Differentiation of self” and “Role-taking,” while women scored higher

on “Interaction with the fetus,” “Attributing characteristics and to the

fetus,” and “Giving of self”(Cranley, 1981b). A later study reported the

quality of both maternal and paternal prenatal attachment was

associated positively with the quality of the marital relationship

(Weaver & Cranley, 1983). While Condon and Corkindale reported on

comparisons of maternal and paternal antenatal attachment in 1985,

their measure of attachment was not published in the literature for

some time (Condon, 1993).  Beyond one other research team (Mercer,

Ferketich, May, DeJoseph, & Sollid, 1988), little attention was paid to

the paternal side of the attachment construct for more than a decade.  

Paternal adaptations of the MFA measures have been increasingly

included in prenatal research with findings from a handful of studies

speculating its importance in the transition to parenthood. To date,

findings have been inconsistent, with some finding no difference in

maternal- and paternal-fetal attachment (Wilson et al., 2000) and

others finding maternal-fetal attachment scores to be greater than

paternal scores (Lorensen, Wilson, & White, 2004; Pretorius et al.,

2006). However, as mentioned earlier in this discussion, the lack of

common instrumentation and measurement methods is a limiting

factor in interpreting multiple studies.

CRITICISM OF THE MFA CONSTRUCT

Bowlby’s original theory was built on the premise of reciprocal

elements in the attachment system. Since prenatal attachment can

only be investigated through one part (mother) of this system, some

feel that attachment cannot be measured antenatally with any

validity (Wilson et al., 2000). However, the Bowlbian world was

without such advanced technology as fetal imaging, prenatal

diagnostics, genetic screening, and fetal surgery—processes that

undeniably individuate the fetus from the mother. Fetal imaging, for

example, provides the context for the expectant mother to assign

reciprocity to the fetus in terms of movement and activity. Most studies

of prenatal attachment have reported that quickening is consistently

positively correlated with attachment as measured by questionnaires

(Müller, 1992). Zeanah et al. reported that mothers with higher levels

of prenatal attachment perceived more movement from their fetus’

than those with lower attachment (Zeanah, Carr, & Wolk, 1990).

Additionally, an exploratory study of 26 couples proposed four levels of

parental awareness during the third trimester of pregnancy, one of
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which was “awareness of infant interactive ability” (Stainton, 1990).

Some participants described their infants as actively participating in

communication with them by moving toward abdominal stroking,

extending a limb, or increasing/decreasing activity when certain

voices were present. Further, mothers across prenatal and postnatal

timepoints have been found to consistently interpret their baby’s

emotions, commonly ascribing feelings such as interest, sadness,

surprise, and contentedness to the fetus/infant (Siddiqui, Eisemann,

& Hagglof, 2000). 

A second theoretical objection to the concept of prenatal

attachment is the suggestion of a motivation for activation of the

attachment system counter to the original theory of the attachment

system. Infant and adult attachment in the Bowlbian sense had the

goal of security seeking; attachment behaviors were triggered by

survival needs, distress, or fear of separation from the attachment

figure. During pregnancy, attachment seems to have the goal of

providing security; emotions and cognitions seem to be stimulated by

the mother’s feeling of responsibility for the well-being of the fetus. It

has been proposed that prenatal attachment is more appropriately

viewed as an “emotional bond” that bears similarities to attachment

but is not the same as traditional infant and adult attachment

(Pollock & Percy, 1999). Along this line of thinking, it has been

suggested that prenatal attachment inventories are no more than

attitude measures that may be confounded by social desirability and

adjustment (Waters, 2005, personal communication). 

That prenatal and postpartum mother infant attachment may

require different conceptual frameworks is inarguable; nevertheless,

their interrelationship is visible in the consistent attention early

attachment theorists give to the mother’s own cognitive

representations of caregiving and by viewing the feelings and

behaviors related to this internal working model as critical to her

contribution as an attachment figure for her infant. The possibility

there is a convergence between MFA and mother-infant attachment is

illustrated by the significant associations found between measures of

prenatal attachment and the following: Postnatal attachment style

categorization (Müller, 1996), parental behavior before and after birth 

(Condon & Corkindale, 1997; Pollock & Percy, 1999) maternal feelings

for the neonate after delivery (Leifer, 1977), feeding behavior and

maternal sensitivity to an infant’s cues (Fuller, 1990b), and postnatal

maternal involvement with the infant (Siddiqui & Hagglof, 2000). In

the absence of the infant’s contribution to the matrix (appearance,

temperament, etc.), measuring prenatal attachment may provide an
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avenue for a purer investigation of factors that are solely maternal,

such as the mother’s own personality, attachment style, and mental

representations of her own early caregiving experiences.  

Lastly, fetal perceptions in utero are speculative, at best.  Some

theorists have hypothesized that intrauterine experience appears to

leave “dim residues” that influence later preference for open versus

closed spaces (Balint, 1959), sleeping positions, and sensory

sensitivities (Piontelli, 1987, 1988). Neonatal research has found that

newborns can recognize their mother on the basis of visual cues alone

(Bushnell, Sai, & Mullin, 1989), by voice (Fifer, Gomes-Pedro, Nugent,

Young, & Brazelton, 2002), and by odor (Porter, Winberg, Varendi,

Hopkins, & Johnson, 2005).  In one older trial, neonates could produce

either the mother’s voice or the voice of another female by sucking on

a nonnutritive nipple in different ways (DeCasper & Fifer, 1980). It is

conceivable that, beyond our measurement ability, some intrauterine

fetal phenomenon complementary to maternal attachment takes

place. Therefore, without disregarding the issues raised concerning the

validity of prenatal attachment measures, the literature available

supports their use in further research (Beck, 1999). 

THE RELEVANCE OF PRENATAL ATTACHMENT

Bowlby and colleagues illustrated how critical responsive and

sensitive caregiving is for the psychological health of humans from

infancy through development, and the contributions of the others

described in this discussion have strongly suggested mothers develop

caregiving capacity during pregnancy. As a result, from a clinical

standpoint, the concept of prenatal attachment facilitates a

description of the emotional experience of pregnancy, as well as an

understanding of the psychological cost of the loss of a fetus (Boyce,

Condon, Wilson, & Raphael, 2000; Condon, 1986; Frost & Condon,

1996; Laxton-Kane & Slade, 2002; Stainton, 1990).  Women unsure of

their attachment may respond to appropriate interventions, and

women unaware of or unconcerned about their attachment to their

fetus may benefit from education and motivation (Shieh, Kravitz, &

Wang, 2001; Shieh, 1999). For example, in one randomized controlled

observational study of a sample of 213 women with uncomplicated

pregnancies, fetal movement counting resulted in a statistically

significant increase in total attachment scores on the Cranley scale of

maternal-fetal attachment (Mikhail et al., 1991). This simple

intervention illustrates the importance of learning more about the

concept of attachment to an unseen baby, the asymmetrical nature of
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prenatal attachment, what facilitates its growth, and what prevents or

stifles it (Carson & Virden, 1984; Carter-Jessop, 1981; Cranley, 1992;

Mikhail et al., 1991).   

Longitudinal studies, although inconclusive, have reported modest

correlations of MFA with: 1) maternal feelings of attachment 24 hours

after delivery (Reading, Cox, Sledmere, & Campbell, 1984), 2)

postnatal maternal interaction (Fuller, 1990a), 3) maternal

competence (Mercer & Ferketich, 1994), and 4) mutuality in family

relationships and infant mood (White, Wilson, Elander, & Persson,

1999). These findings are clinically significant, hinting at the very

least MFA is a forerunner of mother-infant attachment, but also

demonstrate how much more work needs to be done in the

investigation of the effect of MFA on offspring. 

A generational quality to attachment is suggested by a landmark

study conducted in Great Britain with a sample of 100 primagravidas

(Fonagy, Steele, & Steele, 1991). On the basis of AAI classifications

given to expectant parents during the last trimester of pregnancy, the

research team was able to predict the Strange Situation category of

infant attachment (secure, anxious ambivalent, anxious avoidant) to

parent when the child was 1 year of age. The correlation between

parents’ and babies’ styles in the “secure” and “insecure” categories

was robust (r = 0.75). This suggests that a parent’s state of mind with

regard to attachment has a significant effect upon the quality of

attachment of their child (this is not to suggest that various life events

during the first year of life do not have an effect). These findings

stimulated many replication studies with the same link between

secure mothers and secure babies, and insecure mothers and insecure

babies (Levine, Tuber, Slade, & Ward, 1991; Mikulincer & Florian,

1999; Priel & Besser, 2000). The implication that we might be able to

target families at risk for insecure attachment provides a new venue

for developing interventions to intervene in vicious cycles and foster

healthier attachment.   

Poor attachment has also been associated with the painful topic of

fetal and child abuse. A study in England with a sample of 40 women

referred by Social Services departments suggested that “negative

preoccupied” antenatal attachment (as measured by the Maternal

Antenatal Attachment Scale) was predictive of an increased likelihood

of symptoms of anxiety, mood disturbance, and depression, self-

reported irritation with the fetus, and even fetal abuse (Pollock &

Percy, 1999). Other researchers have looked at the association between

insecure attachment in mothers and the incidence of child abuse and

found positive correlations (Moncher, 1996). Contrastingly, strong MFA
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has been associated with positive health practices during pregnancy,

such as abstinence from tobacco, alcohol, and illegal drugs, obtaining

prenatal care, healthy diet and sleep habits, adequate exercise, use of

seat belts, and learning about pregnancy, childbirth, and infant care

(Lindgren, 2001).   

Quality of attachment has also been associated with the perinatal

mental health of the mother. Weak prenatal attachment has been

associated with postpartum anxiety (Blumberg, 1980; Gaffney, 1989)

and depression during pregnancy and in the postpartum (Brandon et

al., 2007; Condon & Corkindale, 1997; Lindgren, 2001). On the other

hand, strong attachment was found to be a moderator of the

vulnerability to postpartum depression in one sample of women in

Israel (Priel & Besser, 1999). Personality vulnerability factors to

depression were measured, and highly self-critical women reported

less depression when strongly attached to the fetus during pregnancy.

FUTURE DIRECTIONS

Along with increased empirical knowledge comes responsibility to

investigate ways to identify mothers at risk for poor attachment and

subsequent insensitive caregiving as well as to develop interventions

that can adequately prepare women for motherhood. As reported in

one integrative review, associations between attachment and

psychosocial variables have been disappointing, partly because much

of the previous work has been exploratory in nature and not theory-

driven (Cannella, 2005). In addition, methods used across studies have

been inconsistent, and the psychometric properties of all instruments

have not been consistently valid and reliable.   

Longitudinal research is sorely needed to assess the impact of

antenatal attachment on postpartum mental health, parenting

behaviors, and infant/child outcomes. Mental health research would be

advanced by an understanding of the relationship of MFA to

psychopathology as well as factors of resilience in parents and in

children. Since attachment theory has provided a framework for

understanding adult and adolescent depression (Marton & Maharaj,

1993; Roberts, Gotlib, & Kassel, 1996), its application to prenatal

attachment could contribute to an understanding of prenatal and

postpartum depression as well as inform treatment (Segre, Stuart, &

O'Hara, 2004; Whiffen & Johnson, 1998). However, this type of

knowledge cannot emerge from single-time-point data collections and,

in view of the youth of the theory, older data sets rarely include the

necessary data.   
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A strong limiting factor of current knowledge is the large gap in

existing research with diverse populations. Psychometric data of

current prenatal attachment measures has largely been established

using samples of low-risk, middle-class, married, Caucasian pregnant

women (Shieh et al., 2001). Studies incorporating other populations

may elucidate psychosocial and cultural components of MFA that

would be clinically important.  

CONCLUSION

The theory of prenatal attachment posits that a unique

relationship develops between parents and fetus long before a child is

born. Since its introduction in the 1970’s by a few key individuals,

notably nurses, measures of prenatal attachment have been developed

to enable the assessment of maternal and paternal fetal attachment.

Research has suggested that prenatal attachment motivates good

health practices during pregnancy, facilitates adaptation to the role of

parenthood, and perhaps even serves as a protective factor against

perinatal depression, making this theoretical approach to pregnancy

important across the disciplines of medicine, psychiatry, and social

work, both academic and clinical. As research on attachment

disturbances continues, new importance is ascribed to early

identification and intervention. Inge Bretherton aptly applied one of

Freud’s statements as she outlined the origins of attachment theory: 

So long as we trace the development from its final outcome

backwards, the chain of events appears continuous, and we feel

we have gained an insight which is completely satisfactory or

even exhaustive. But if we proceed in the reverse way, if we start

from the premises inferred from the analysis and try to follow

these up to the final results, then we no longer get the

impression of an inevitable sequence of events which could not

have otherwise been determined (Bretherton, 1992; quoting

(Freud, 1955), p. 167).   

Ideally, additional knowledge about the role of MFA could stimulate

the development of interventions that begin before birth and prevent

poor mother-child attachment from being an “inevitable sequence of

events.” 



Brandon, Pitts, Denton, Stringer, and Evans 217

REFERENCES 

Ainsworth, M. D., & Wittig, B. A. (1969). Attachment and exploratory behavior of one-

year-olds in a strange situation. In B. M. Foss (Ed.), Determinants of infant behavior

(Vol. 4, pp. 113-136). London: Methuen. 

Ainsworth, M. D. S., Blehar, M. C., Waters, E., & Wall, S. (1978). Patterns of attachment:

A psychological study of the Strange Situation. Hillsdale, NJ: Erlbaum. 

Balint, M. (1959). Thrills and repression. London: Hogarth Press. 

Bartholomew, K., & Horowitz, L. M. (1991). Attachment styles among young adults: A test

of a four-category model. Journal of Personality and Social Psychology, 61, 226-243. 

Beck, C. T. (1999). Available instruments for research on prenatal attachment and adaptation

to pregnancy. MCN, American Journal of Maternal Child Nursing, 24(1), 25-32.

Benedek, T. (1959). Parenthood as a developmental phase: A contribution to the libido

theory. Journal of the American Psychoanalytic Association, 7(Jul), 389-417. 

Benedek, T. (1958). Psychological aspects of pregnancy and parent-child relationships. In S.

Liebman (Ed.), Emotional Problems in Childhood (pp. 1-16). Oxford, England: Lippincott.

Bibring, G. L. (1959). Some considerations of the psychological processes in pregnancy.

Psychoanalytic Study of the Child, 14, 113-121. 

Bibring, G. L., Dwyer, T. F., Huntington, D. S., & Valenstein, A. F. (1961). A study of the

psychological processes in pregnancy and of the earliest mother-child relationship.

Psychoanalytic Study of the Child, 16, 9-72. 

Blumberg, N. L. (1980). Effects of neonatal risk, maternal attitude, and cognitive style on

early postpartum adjustment. Journal of Abnormal Psychology, 89(2), 139-150. 

Borelli, J. L., & David, D. H. (2004). Attachment theory and research as a guide to

psychotherapy practice. Imagination, Cognition, and Personality, 23, 257-287. 

Bowlby, J. (1958). The nature of the child's tie to his mother. International Journal of

Psycho- Analysis, 39, 350-373. 

Bowlby, J. (1969). Attachment and Loss Volume I: Attachment. New York: Basic Books, Inc. 

Bowlby, J. (1973). Attachment and Loss Volume II: Separation: Anxiety and Anger. New

York: Basic Books, Inc. 

Boyce, P., Condon, J., Wilson, J. P., & Raphael, B. (2000). Traumatic childbirth and the role

of debriefing. In B. Raphael and J. P. Wilson (Eds.), Psychological debriefing: Theory,

practice and evidence (pp. 272-280). New York: Cambridge University Press. 

Brandon, A. R., Trivedi, M. H., Hynan, L. S., Miltenberger, P. D., Labat, D. B., Rifkin, J. B.,

et al. (2008). Prenatal depression in women hospitalized for obstetric risk. Journal

of Clinical Psychiatry, 69, 635-643. 

Bretherton, I. (1992). The origins of attachment theory: John Bowlby and Mary

Ainsworth. Developmental Psychology, 28, 759-775. 

Bretherton, I., & Waters, E. (1985). Attachment theory: Retrospect and prospect. In

Growing Points of Attachment Theory and Research. Monographs of the Society for

Research in Child Development (pp. 3-35). 

Bushnell, I. W., Sai, F., & Mullin, J. T. (1989). Neonatal recognition of the mother's face.

British Journal of Developmental Psychology, 7(1), 3-15. 

Cannella, B. L. (2005). Maternal-fetal attachment: an integrative review. Journal of

Advanced Nursing, 50(1), 60-8. 



218 Journal of Prenatal and Perinatal Psychology and Health

Carson, K., & Virden, S. (1984). Can prenatal teaching promote maternal attachment?

Practicing nurses test Carter-Jessop's prenatal attachment intervention. Health

Care for Women International, 5(5-6), 355-69. 

Carter-Jessop, L. (1981). Promoting maternal attachment through prenatal intervention.

MCN, American Journal of Maternal Child Nursing, 6, 107-112. 

Condon, J. T. (1985). The parental-foetal relationship: A comparison of male and female

expectant parents. Journal of Psychosomatic Obstetrics & Gynecology, 4(4), 271-284. 

Condon, J. T. (1986). Management of established pathological grief reaction after

stillbirth. American Journal of Psychiatry, 143(8), 987-992. 

Condon, J. T. (1993). The assessment of antenatal emotional attachment: Development of

a questionnaire instrument. British Journal of Medical Psychology, 66, 167-183. 

Condon, J. T., & Corkindale, C. (1997). The correlates of antenatal attachment in pregnant

women. British Journal of Medical Psychology, 70, 359-372. 

Cranley, M. S. (1979). The impact of perceived stress and social support on maternal-fetal

attachment in the third trimester. University of Wisconsin, Madison, WI. 

Cranley, M. S. (1981a). Development of a tool for the measurement of maternal

attachment during pregnancy. Nursing Research, 30, 281-284. 

Cranley, M. S. (1981b). Roots of attachment: The relationship of parents with their

unborn. Birth Defects: Original Article Series, 17(6), 59-83. 

Cranley, M. S. (1992). A critical review of prenatal attachment research. Scholarly Inquiry

for Nursing Practice, 6(1), 23-26. 

Crowell, J., & Waters, E. (2005). Attachment Representations, Secure-Base Behavior, and

the Evolution of Adult Relationships: The Stony Brook Adult Relationship Project.

[References]. 

Deutch, H. (1945). The psychology of women. New York: Grune & Stratton. 

Doan, H. M., & Zimerman, A. (2003). Conceptualizing prenatal attachment: Toward a

multidimensional view. Journal of Prenatal & Perinatal Psychology & Health, 18(2), 109-129. 

Farber, B. A., Lippert, R. A., & Nevas, D. B. (1995). The therapist as attachment figure.

Psychotherapy, 32, 204-212. 

Feeney, J. A., Noller, P., & Patty, J. (1994). Assessing adult attachment. In M. B. Sperling

& W. H. Berman (Eds.), Attachment in adults: Clinical and developmental

perspectives (pp. 128-152). New York: Guilford. 

Fifer, W. P. (2002). The fetus, the newborn, and the mother's voice. In J. Gomes-Pedro, J.

K. Nugent, J. G. Young, & T. B. Brazelton (Eds.). The infant and the family in the

twenty-first century (pp. 79-85). New York: Brunner-Routledge. 

Fonagy, P., Steele, H., & Steele, M. (1991). Maternal representations of attachment during

pregnancy predict the organization of infant-mother attachment at one year of age.

Child Development, 62, 891-905. 

Fowles, E. (1996). Relationships among prenatal maternal attachment, presence of

postnatal depressive symptoms, and maternal role attainment. Journal of Society of

Perinatal Nursing, 1, 75-82.

Freud, S. (1955). The psychogenesis of a case of homosexuality in a woman (Vol. 18).

London: Hogarth Press. 

Frost, M., & Condon, J. T. (1996). The psychological sequelae of miscarriage: A critical review

of the literature. Australian and New Zealand Journal of Psychiatry, 30(1), 54-62. 



Brandon, Pitts, Denton, Stringer, and Evans 219

Fuller, J. R. (1990a). Early patterns of maternal attachment. Health Care for Women

International, 11, 433-446. 

Fuller, J. R. (1990b). Early patterns of maternal attachment. Health Care for Women

International, 11(4), 433-446. 

Gaffney, K. F. (1989). Maternal-fetal attachment in relation to self-concept and anxiety.

Journal of Perinatology, 13, 453-460. 

George, C., Kaplan, N., & Main, M. (1985). The attachment interview for adults (Vol.

Unpublished work). Berkeley: University of California. 

George, C., & West, M. (2001). The development and preliminary validation of a new

measure of adult attachment: The Adult Attachment Projective. Attachment and

Human Development, 3, 30-61. 

Grabill, C. M., & Kerns, K. A. (2000). Attachment style and intimacy in friendship.

Personal Relationships, 7, 363-378. 

Grace, J. T. (1989). Development of maternal-fetal attachment during pregnancy. Nursing

Research, 38(4), 228-232. 

Hazan, C., & Shaver, P. (1987). Romantic love conceptualized as an attachment process.

Journal of Personality and Social Psychology, 52, 511-524. 

Huang, H., Wang, S., & Chen, C. (2004). Body image, maternal-fetal attachment, and

choice of infant feeding method: a study in Taiwan. Birth: Issues in Perinatal Care,

31(3), 183-188. 

Kennell, J. H., Slyter, H., & Klaus, M. H. (1970). The mourning response of parents to the

death of a newborn infant. New England Journal of Medicine, 283(7), 344-9. 

Kenny, M. E. (1987). The extent and function of parental attachment among first-year

college students. Journal of Youth and Adolescence, 16, 17-29. 

Klaus, M. H., & Kennell, J. H. (1970). Mothers separated from their newborn infants.

[Review] [71 refs]. Pediatric Clinics of North America, 17(4), 1015-37. 

Kobak, R. R., & Sceery, A. (1988). Attachment in late adolescence: Working models, affect

regulation, and representations of self and others. Child Development, 59, 135-146. 

Laxton-Kane, M., & Slade, P. (2002). The role of maternal prenatal attachment in a

woman's experience of pregnancy and implications for the process of care. Journal

of Reproductive and Infant Psychology, 20(4), 253-266. 

Leckman, J. F., Feldman, R., Swain, J. E., Eicher, V., Thompson, N., & Mayes, L. C. (2004).

Primary parental preoccupation: circuits, genes, and the crucial role of the

environment. Journal of Neural Transmission, 111(7), 753-771. 

Leckman, J. F., Mayes, L. C., Feldman, R., Evans, D. W., King, R. A., & Cohen, D. J. (1999).

Early parental preoccupations and behaviors and their possible relationship to the

symptoms of obsessive-compulsive disorder. Acta Psychiatrica Scandinavica

Supplementum, 396(100), 1-26. 

Leifer, M. (1977). Psychological changes accompanying pregnancy and motherhood.

Genetic Psychology Monographs, 95, 55-96. 

Lerum, C. W., & LoBiondo-Wood, G. (1989). The relationship of maternal age, quickening,

and physical symptoms of pregnancy to the development of maternal-fetal

attachment. Birth, 16(1), 13-17. 

Levine, L. V., Tuber, S. B., Slade, A., & Ward, M. J. (1991). Mothers' mental representations

and their relationship to mother-infant attachment. Bulletin of the Menninger

Clinic, 55(4), 454-470.



220 Journal of Prenatal and Perinatal Psychology and Health

Lindgren, K. (2001). Relationships among maternal-fetal attachment, prenatal depression,

and health practices in pregnancy. Research in Nursing & Health, 24, 203-217. 

LoBiondo-Wood, G., & Vito-O'Rourke, K. (1990). The prenatal maternal attachment scale:

A methodological study. Paper presented at NAACOG's Research Conference. 

Lorensen, M., Wilson, M. E., & White, M. A. (2004). Norwegian families: transition to

parenthood. Health Care for Women International, 25(4), 334-348. 

Lumley, J. M. (1972). The development of maternal-foetal bonding in first pregnancy. Third

International Congress, Psychosomatic Medicine in Obsetrics and Gynaecology.

Lumley, J. M. (1980). Through a glass darkly: Ultrasound and prenatal bonding. Birth, 17, 214- 217. 

Lumley, J. M. (1982). Attitudes to the fetus among primigravidae. Australian Pediatric

Journal, 18, 106-109. 

Main, M., Kaplan, N., & Cassidy, J. (1985). Security in infancy, childhood, and adulthood:

A move to the level of representation. Monographs of the Society for Research in

Child Development, 50(1-2), 66-104. 

Marton, P., & Maharaj, S. (1993). Family factors in adolescent unipolar depression. The

Canadian Journal of Psychiatry / La Revue canadienne de psychiatrie, 38(6), 373-382. 

Mercer, R. T., Ferketich, S., DeJoseph, J., May, K., & Sollid, D. (1988). Effect of stress on

family functioning during pregnancy. Nursing Research, 37, 268-275. 

Mercer, R. T., Ferketich, S., May, K., DeJoseph, J., & Sollid, D. (1988). Further exploration of

maternal and paternal fetal attachment. Research in Nursing & Health, 11(4), 269-278. 

Mercer, R. T., & Ferketich, S. L. (1994). Predictors of maternal role competence by risk

status. Nursing Research, 43, 38-43. 

Mikhail, M. S., Freda, M. C., Merkatz, R. B., Polizzotto, R., Mazloom, E., & Merkatz, I. R.

(1991). The effect of fetal movement counting on maternal attachment to fetus.

American Journal of Obstetrics & Gynecology, 165(4 Pt 1), 988-991. 

Mikulincer, M., & Florian, V. (1999). Maternal-fetal bonding, coping strategies, and

mental health during pregnancy--the contribution of attachment style. Journal of

Social and Clinical Psychology, 18(3), 255-276. 

Mikulincer, M., & Shaver, P. R. (2007). Attachment in adulthood: Structure, dynamics,

and change. New York: Guilford. 

Moncher, F. J. (1996). The relationship of maternal adult attachment style and risk of

physical child abuse. Journal of Interpersonal Violence, 11(3), 335-350. 

Müller, M. E. (1990). The development and testing of the Müller Prenatal Attachment

Inventory. Dissertation Abstracts International: Section B: The Sciences and

Engineering, 50(8-B), pp. 3404.

Müller, M. E. (1992). A critical review of prenatal attachment research. Scholarly Inquiry

for Nursing Practice, 6(1), 5-22. 

Müller, M. E. (1993). Development of the prenatal attachment inventory. Western Journal

of Nursing Research, 15(2), 199-215. 

Müller, M. E. (1996). Prenatal and postnatal attachment: a modest correlation. Journal of

Obstetric, Gynecologic, & Neonatal Nursing, 25(2), 161-166. 

Müller, M. E., & Ferketich, S. (1992). Assessing the validity of the dimensions of prenatal

attachment. Maternal-Child Nursing Journal, 20(1), 1-10. 

Müller, M. E., & Ferketich, S. (1993). Factor analysis of the Maternal Fetal Attachment

Scale. Nursing Research, 42(3), 144-147. 



221Brandon, Pitts, Denton, Stringer, and Evans

Piontelli, A. (1987). Infant observation from before birth. International Journal of

Psychoanalysis, 68, 453-463. 

Piontelli, A. (1988). Prenatal life reflected in the analysis of a psychotic girl at age two.

Psychoanalytic Study of the Child, 38, 337-351. 

Pollock, P. H., & Percy, A. (1999). Maternal antenatal attachment style and potential fetal

abuse. Child Abuse & Neglect, 23(12), 1345-1357. 

Porter, R. H., Winberg, J., & Varendi, H. (2005). Prenatal preparation for early postnatal

olfactory learning. In B. Hopkins & S. P. Johnson (Eds.), Prenatal development of

postnatal functions (pp. 103-129). Westport, CT: Praeger Publishers/Greenwood

Publishing Group, Inc. 

Pretorius, D. H., Gattu, S., Ji, E., Hollenbach, K., Newton, R., Hull, A., et al. (2006).

Preexamination and postexamination assessment of parental-fetal bonding in

patients undergoing 3-/4-dimensional obstetric ultrasonography. Journal of

Ultrasound Medicine, 25, 1411-1421. 

Priel, B., & Besser, A. (1999). Vulnerability to postpartum depressive symptomatology:

Dependency, self-criticism and the moderating role of antenatal attachment. Journal

of Social and Clinical Psychology, 18(2), 240-253. 

Priel, B., & Besser, A. (2000). Adult attachment styles, early relationships, antenatal

attachment, and perceptions of infant temperament: A study of first-time mothers.

Personal Relationships, 7(3), 291-310.

Reading, A. E., Cox, D. N., Sledmere, C. M., & Campbell, S. (1984). Psychological changes

over the course of pregnancy: A study of attitudes toward the futus/neonate. Health

Psychology, 3, 211-221. 

Roberts, J. E., Gotlib, I. H., & Kassel, J. D. (1996). Adult attachment security and

symptoms of depression: The mediating roles of dysfunctional attitudes and low self-

esteem. Journal of Personality and Social Psychology, 70, 310-320. 

Rubin, R. (1967a). Attainment of the maternal role: Part I. Processes. Nursing Research,

16(3), 237-245. 

Rubin, R. (1967b). Attainment of the maternal role: Part II. Models and referrants.

Nursing Research, 16(4), 342-346. 

Rubin, R. (1975). Maternal tasks in pregnancy. Maternal Child Nursing Journal, 4, 143-153. 

Segre, L. S., Stuart, S., & O'Hara, M. W. (2004). Interpersonal psychotherapy for antenatal

and postpartum depression. Primary Psychiatry, 11(3), 52-56, 66. 

Shieh, C., Kravitz, M., & Wang, H. H. (2001). What do we know about maternal-fetal

attachment? Kaohsiung Journal of Medical Science, 17, 448-454. 

Shieh, W. H. (1999). Maternal-fetal attachment in illicit-drug-using pregnant women.

Dissertation Abstracts International: Section B: The Sciences and Engineering, 59(7-B), 3352.

Siddiqui, A., Eisemann, M., & Hagglof, B. (2000). The stability of maternal interpretation

of infant's facial expressions during pre- and postnatal period and its relation to

prenatal attachment. Early Child Development and Care, 162, 41-50. 

Siddiqui, A., & Hagglof, B. (2000). Does maternal prenatal attachment predict postnatal

mother- infant interaction? Early Human Development, 59(1), 13-25. 

Siddiqui, A., Hagglof, B., & Eisemann, M. (1999). An exploration of prenatal attachment in

Swedish expectant women. Journal of Reproductive and Infant Psychology, 17(4), 369-380. 

Smith, E. R., Murphy, J., & Coats, S. (1999). Attachment to groups: Theory and

management. Journal of Personality and Social Psychology, 77, 94-110. 



222 Journal of Prenatal and Perinatal Psychology and Health

Sroufe, L. A., & Waters, E. (1977). Attachment as an organizational construct. Child

Development, 48, 1184-1199. 

Stainton, M. C. (1990). Parents' awareness of their unborn infant in the third trimester.

Birth,17(2), 92-6. 

Weaver, R. H., & Cranley, M. S. (1983). An exploration of paternal-fetal attachment

behavior. Nursing Research, 32(2), 68-72. 

Whiffen, V. E., & Johnson, S. M. (1998). An attachment theory framework for the

treatment of childbearing depression. Clinical Psychology: Science and Practice,

5(4), 478-492. 

White, M. A., Wilson, M. E., Elander, G., & Persson, B. (1999). The Swedish family:

Transition to parenthood. Journal of Advanced Nursing, 13, 171-176. 

Wilson, M. E., White, M. A., Cobb, B., Curry, R., Green, D., & Popovich, D. (2000). Family

dynamics, parental-fetal attachment and infant temperament. Journal of Advanced

Nursing, 31(1), 204-210. 

Winnicott, D. (1956). Primary maternal preoccupation. In Collected Papers: Through

Pediatrics to Psychoanalysis. New York: Basic Books. 

Zeanah, C. H., Carr, S., & Wolk, S. (1990). Fetal movements and the imagined baby of

pregnancy: Are they related? Journal of Reproductive and Infant Psychology, 8, 23-26. 


