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General Introduction
The central theme of this thesis is the quality of the parent-infant relationship after
term and preterm delivery. This first chapter describes the theoretical framework
and the context in which the study has been carried out. Further, it highlights some
of the developments in the care routines for preterm infants and their parents that
have been implemented in hospitals in the past decades. The chapter ends with
specific research questions that will be addressed in this thesis.

The start of a relationship
The birth of a baby is generally a joyful and exciting event for parents. During
pregnancy, parents have usually begun to develop ideas and fantasies about and
feelings for their unborn infant. Once the infant is born, the relationship with the
infant rapidly develops further (Ammaniti et al., 1992). A large body of research
has demonstrated that the quality of this unique relationship between a parent
and infant during early infancy has a substantial impact on the infant’s further
development (Cabrera, Shannon, & Tamis-LeMonda, 2007; Thompson, 2008).
However, when childbirth occurs prematurely (<37 weeks of gestational age (ga)),
the relationship between a parent and infant is marked by a different start. Preterm
childbirth can be an extremely stressful and traumatic event for parents (Kaplan
& Mason, 1960). The infant’s physical condition, early separation from the infant,
uncertainty about the infant’s developmental outcomes and anticipated loss can
lead to feelings of distress, depression, anxiety and even to symptoms of traumatization in parents (Goldberg & DiVitto, 2002; Muller-Nix et al., 2004; Obeidat,
Bond, & Callister, 2009). Moreover, the atypical behaviour of preterm infants make
them more difficult to nurture and to interact with (Goldberg & DiVitto, 2002).
Due to their biological immaturity, preterm infants are generally less alert and easily over-aroused when stimulated (Eckerman, Hsu, Molitor, Leung & Goldstein,
1999). They often display inconsistent signals and show limited responsiveness to
parents’ contact initiatives. Subsequently, this may evoke feelings of helplessness
and disappointment in parents and may raise questions and doubts about oneself
as a competent caregiver (Goldberg & DiVitto, 2002; Muller-Nix et al., 2004). Thus,
8

the circumstances under which parents of preterm infants provide parental care are
far more complex than those of parents with a full-term infant. However, to what
extent does a preterm birth affect the quality of the parent-infant relationship?
Are parents of preterm infants less sensitive and more withdrawn or perhaps more
intrusive during interaction with their infant? And is emotional bonding with the
infant disturbed or delayed in this population? This is a topic still under debate,
and will be the main focus of the present thesis.

Research on preterm birth
Due to technological advances in neonatal intensive care, an increasing number of
preterm infants currently survive. Estimates indicate that approximately 8% of all
newborn infants in developed countries are born prematurely each year (Howson,
Kinney, & Lawn, 2012). In The Netherlands, 13,000 infants were born prematurely in
2010 (7.3% of all births), of which almost 2000 infants were born very prematurely
(<32 weeks of ga) (Stichting Perinatale Registratie Nederland, 2013). Infants as
young as 23-24 weeks of gestational age are currently able to survive.
Research has predominantly focused on the medical outcomes of preterm
infants, and on the infant’s successive cognitive and behavioural development
(Pierrehumbert, Nicole, Muller-Nix, Forcada-Guex, & Ansermet, 2003). Studies
have consistently demonstrated that prematurely born infants have more developmental problems compared to full-term born infants, such as learning difficulties,
attentional deficits, problems in executive functioning and externalizing behaviour
problems (Bhutta, Cleves, Casey, Cradock, & Anand, 2002; Hille et al., 2001; Saigal &
Doyle, 2008). A large Dutch study (Project on Premature and Small for Gestational
Age Infants (pops)) revealed that 12.6% of young adults who were born very preterm
(<32 weeks of ga) had moderate or severe problems in cognitive or neurosensory
functioning (Hille et al., 2007). In the search for moderating or mediating effects
on infant outcomes, the quality of the early parent-infant relationship has been
pinpointed as an important factor that can exacerbate or ameliorate the negative
impact of preterm birth on infant outcomes (Landry, Smith, & Swank, 2003). The
quality of parenting substantially affects the infant’s mental and physical health
and development. Sensitive and responsive parenting behaviours have been found
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to ameliorate infant development, while insensitive, disengaged, and intrusive
parenting have been linked to developmental problems and psychopathology in
infants (Zeanah & Zeanah, 2009).
In the past few decades, more attention has therefore been directed to studying the quality of the parent-infant relationship in families with a preterm infant.
A negative impact of prematurity on parenting has been reported by a number
of studies. Parents have reported lower feelings of emotional bonding with the
preterm infant (Feldman, Weller, Leckman, Kuint, & Eidelman, 1999). In addition, parents have been observed to display intrusive and controlling behaviour
after preterm birth, especially when they reported that the preterm birth had been
traumatic (Forcada-Guex, Borghini, Pierrehumbert, Ansermet, & Muller-Nix,
2011; Muller-Nix et al., 2004). In a recent review, Korja et al., (2012) concluded that
a majority of studies found a negative impact of preterm birth on the motherinfant relationship. However, a substantial number of studies did not find reduced
parent-infant relationship quality and even reported a higher quality of care among
mother-preterm infant dyads. In these latter studies, parents were just as capable
of forming an emotional bond with the infant as parents of a full-term infant were,
and they interacted in a sensitive and responsive manner with their preterm infant.
In these studies, parents of preterm infants reported even stronger feelings for
their infant compared to parents of full-term infants (see Korja et al., 2012). It has
been suggested that inconsistencies in results among different studies may have
been caused by differences in all kinds of relevant factors, including the aspects
of emotional and behavioural exchanges that were examined (e.g., a focus on the
presence of specific behaviours during interaction, the quality, duration, frequency
and intensity of interactive behaviours), infants’ age at assessment, the infants’
gestational age at birth, the methods of assessment, and the socioeconomic backgrounds of participating mothers.
The review also suggested that only specific aspects of the parent-infant relationship are negatively affected by preterm birth, namely the observable interactions between mothers and their infant, but not infant attachment to the mother.
Moreover, most studies were limited to data gathered at one or two measurement
occasions within the first year post-partum, and data on the effects of preterm birth
on the quality of the parent-infant relationship in the second year are lacking. In
10

sum, it appears that there is a lack of knowledge about the trajectory of the developing parent-infant relationship and longer-term consequences of prematurity
on this relationship.

Very preterm and moderately preterm birth
In addition to the almost 2000 infants who were born very prematurely in The
Netherlands in 2010, more than 11.000 infants were born moderately prematurely
(32-37 weeks of ga) (Stichting Perinatale Registratie Nederland, 2013). These
infants often have less neonatal complications than their very preterm counterparts. Nevertheless, a recent review of the literature concluded that also moderate
preterm infants have school related problems and more cognitive, behavioural
and psychiatric problems than full-term born infants (de Jong, Verhoeven, & van
Baar, 2012). Interestingly, also mothers of moderate preterm infants were found
to experience more emotional distress compared to mothers of full-term infants
(Brandon et al., 2011). Whether the quality of parental interactive behaviour is a
mediating or moderating factor that may explain the relationship between prematurity and developmental outcomes in not known. In this thesis, the impact of
both very preterm and moderate preterm birth on the parent-infant relationship
and on infant outcomes will be examined.

The hospital environment and care routines
Because the parent-infant relationship has been pointed out as an important factor that can ameliorate – to a certain extent – the effects of preterm birth on the
infant’s development, more effort is being made to support the development of
the parent-infant relationship after preterm birth in the hospital. Traditionally,
neonatal intensive care units (nicus) were designed to focus primarily on the medical care of infants (Griffin, 2006). In the past few decades, a more family-centred
approach has been introduced in most nicus (Als et al., 2003). In hospitals in The
Netherlands, parents are encouraged and supported by the hospital staff to become
more involved in the daily care for their preterm infant. Parents may visit the nicu
at any time during the day and close physical contact with the preterm infant is
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stimulated, such as practising Kangaroo Care (Griffin, 2006; Pallas-Alonso et al.,
2012). Kangaroo care involves holding the infant in skin-to-skin contact on the
mother’s breast or father’s bare chest, to promote contact between the preterm
infant and the parents. Several studies concluded that skin-to-skin contact has
positive effects, both for infants and parents. Infants were more physiologically
stable and showed better cognitive outcomes, and mothers showed lower levels of
stress and were more attuned during interaction with their baby (Feldman, Rosenthal, & Eidelman, 2014; Holditch-Davis et al., 2014; Tessier et al., 1998). Moreover,
since the focus on family-centred care, many hospitals also offer parents additional
interventions, such as Video Interaction Guidance (vig), to enhance contact and
to promote the relationship with their preterm infant (Eliëns, 2010; Sibbing, Kat,
Grootenhuis, & Last, 2005). This video-feedback intervention uses video-edited
recordings of parent-infant interaction to facilitate parental bonding, interaction
and parental wellbeing (Eliëns, 2010; Kennedy, 2011). In light of these changes in
hospital care, it is important to study the current impact of preterm birth on the
quality of the parent-infant relationship.

Defining the parent-infant relationship
The quality of the parent-infant relationship is a central theme in this thesis. The
majority of studies have focused on observable interactions between a parent and
the infant when studying the quality of the parent-infant relationship. However,
Stern (1995) argued that the parent-infant relationship is more than the externally
observable interactions. He described the parent-infant relationship as a broader
concept with different constructs on both the infant and parent side.
From the infant’s perspective, the parent-infant relationship can be examined
on two different levels. The first level is the observable behaviour that an infant
displays during interaction with its parent. For example, an infant can display
satisfaction with the situation by smiling, vocalizing with a positive tone of voice,
involvement with the situation by high levels of sustained attention, or showing a
state of quiet alertness and total relaxation. Infants can also express their discontentment by crying, fussing, frowning, and a tense body posture during interaction.
Besides the quality of infant’s interactive behaviour, the infant’s attachment with
12

its parents can be assessed. Infant attachment is defined as the infant’s emotional
connection to its mother (Bowlby, 1969/1982). Based on early interactions with
the mother, infants develop generalized ideas, called representations, about the
mother’s availability and responsiveness. When needing comfort, support, nurturance or protection, the securely attached infant has a tendency to turn selectively
to its mother (or father), while more insecure infants are either more avoidant in
the contact with the parent, may show difficulties in being soothed by the parent
or display anxious or disoriented behaviour (Ainsworth, Blehar, Waters, & Wall,
1978; Main & Solomon, 1986).
From the parent’s perspective, the quality of the relationship can be inferred
from parents’ interactive behaviours towards the infant. For instance, parents
can praise the infant, speak in a warm tone of voice and display responses that are
well-timed and attuned to the infant’s interest and activity level. Alternatively, they
can demonstrate disapproval with the infant’s actions and harshness during daily
routines, or perhaps show withdrawal from the infant by not looking at, talking to
or touching the infant. Furthermore, the quality of the relationship can be assessed
on the basis of the parents’ representations of their infant. Parents’ representations include ideas, dreams, hopes, fears and expectations of the infant and of their
relationship with the infant (Zeanah & Smyke, 2009). These representations are
based on experiences from past and present intimate relationships (i.e., relationship with one’s own parents, partner, friends), and on the characteristics of, and
experiences with the specific infant (Solomon & George, 1996; Zeanah & Smyke,
2009). A third operationalization is parental emotional bonding with the infant.
Bonding is the extent to which a parent feels emotionally connected to the infant
(Brockington et al., 2001). Some early studies concluded that parent-infant contact
immediately after birth was a critical factor in the development of an enduring
optimal parent-infant relationship (Klaus et al., 1972; Klaus & Kennell, 1976), but
comprehensive research (Eyer, 1994; Myers, 1984, for example) has challenged the
crucial nature of this period. Nevertheless, parental bonding remains an important
psychological process after birth, with the quality of the bond that parents develop
with their infant now being regarded as one expression of the caregiving system.
Although the behavioural (i.e., interactive) and psychological level (i.e., representations, ideas, thoughts) are closely related (Stern, 1995), few studies have
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evaluated the parents relationship with a preterm infant on a psychological level
but have rather focused on behavioural aspects of the relationship. The associations between the psychological and behavioural level of the relationship have
received attention in studies among medically healthy populations. It is generally
found that mothers whose representations were characterized by more pleasure
and positive ideas about the infant were more positive in interactions with their
infants (Dayton, Levendosky, Davidson, & Bogat, 2010; Rosenblum, McDonough,
Muzik, Miller, & Sameroff, 2002; Slade, Belsky, Aber, & Phelps, 1999). Until now,
only one study (Korja et al., 2010) focused on the relation between maternal attachment representations and the quality of mother-infant interaction among mothers
of preterm infants, and this study demonstrated that maternal representations of
preterm and full-term infants were related to the quality of mother-infant interaction in a similar way. The present thesis extends previous work by examining the
parent-infant relationship among families with term, moderate and very preterm
infants, from the infant and parents’ perspective, and on both the psychological
level and the behavioural level.
Mothers and fathers
As apparent from the literature mentioned above, the vast majority of studies have
merely focused on the relationship between a mother and her infant. Mothers are
often still the primary care-giver, but fathers are increasingly taking a more active
role in the care of their infants (Lewis & Lamb, 2003). Compared to mothers, far less
is known about the early father-infant relationship and its impact on the infant, be
it full-term or preterm infants. Forty years ago, fathers were described as ‘forgotten
contributors to child development’ (Lamb, 1975). Until then, research on parent-child
relationships had focused almost exclusively on the relation between a mother and
her child and its impact on a child’s social, emotional, behavioural and cognitive
development. In the years that followed, more research also included fathers in
family research or even focused primarily on the father’s role. Overall, these studies
have demonstrated that fathers also play an important role in the development of
the infant (Lewis & Lamb, 2003; Sarkadi, Kristiansson, Oberklaid, & Bremberg,
2008). However, few studies have focused on the father-infant relationship in the
post-partum period and on the effects on the infant. Moreover, very little is known
14

about the relationship between a father and his preterm infant. There is limited
evidence that fathers also experience high rates of distress in the first months after
preterm birth (Mackley, Locke, Spear, & Joseph, 2010), but knowledge about the
quality of the relationship with the preterm infant is lacking. In the present thesis,
both the mother-infant and father-infant relationship is examined.
The context in which the parent-infant relationship develops
An infant is born in an existing environment. The relationship with a newborn
infant develops within the context in which parents find themselves (Solomon &
George, 1996; Van Bakel & Riksen-Walraven, 2002). Various socio-demographic
factors, such as family structure (e.g., parental marital status and presence of
siblings), parental age, educational level and working status can influence the
development of a relationship (Bradley & Corwyn, 2002; Fox, Platz, & Bentley,
1995). Also, the parents’ psychological functioning and their ability to cope with
the stressful event of a preterm birth play a role in the development of the relationship with the newborn infant. Severely distressed mothers were found to be more
intrusive and less sensitive in the interaction with their preterm infant compared
to mothers who reported lower levels of distress (Forcada-Guex et al., 2011). In
addition to present factors, past experiences can influence the parents’ ability to
develop a strong, healthy relationship with their infant. Studies have demonstrated
that recollected experiences of one’s own child-rearing history impact on adult
development (Main & Solomon, 1986; Sroufe, Egeland, Carlson, & Collins, 2005;
Van IJzendoorn, Schuengel, & Bakermans-Kranenburg, 1999). Adults who have
recollections of being raised in an affectionate way are thought to be more capable
of providing optimal care themselves. On the other hand, having recollections of
dysfunctional parenting during one’s own childhood, such as abusive or neglectful parenting, is considered to be a risk factor for possible engagement in a similar
style of parenting (Main, Kaplan, & Cassidy, 1985; Page, Combs-Orme, & Cain,
2007; Van IJzendoorn, 1995).
To summarize, both moderately and very preterm birth can lead to poorer infant outcomes, and the parent-infant relationship might be negatively influenced
by preterm birth, which in turn may also affect infant outcomes. This all happens
within the broader context in which the parent-infant relationship exists (the par-
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ents’ developmental history, socio-demographic background and psychological
functioning etc.). Figure 1.1 presents a graphical overview of our conceptual model.
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Figure 1.1 Theoretical model of the study

The present thesis
All studies reported in this thesis are part of a larger prospective longitudinal
study, in which 231 families with a preterm or full-term infant were recruited from
eight hospitals (eight maternity wards and two nicus) in The Netherlands, and
were followed from delivery until two years after birth (Tooten et al., 2012). The
aim of this larger project was twofold. First, we aimed to investigate the impact
of prematurity on the quality of the parent-infant relationship and, second, the
effectiveness of a hospital-based prevention program (‘Video Interaction Guid16

ance’, vig) for parents with premature infants was evaluated. vig is a short term,
preventive video-feedback intervention, which aims to support attunement and
positive contact between parent and child during their stay in hospital (Eliëns,
2010). An overview of the design and measurements of the larger longitudinal
project is presented by Tooten et al. (2012).
The present thesis studies the impact of preterm birth on different aspects of
the mother-infant and father-infant relationship across the first two years. This
thesis includes five empirical studies. In the first study, the impact of the infant’s
prematurity and parental child-rearing history on the quality of bonding with
the newborn is examined (Chapter 2). The second study explores whether or not
prematurity affects the quality of early maternal representations, and how early
maternal representations relate to later infant attachment security (Chapter 3).
In the third study, the association between early paternal representations, quality of father-infant interaction and infant development is studied (Chapter 4). In
Chapter 5 the quality and stability of parental interactive behaviours is evaluated
from birth until the infant’s age of two. The final empirical study investigates if
latent subgroups, based on parental mental health and quality of parenting and
thus representing different risk profiles, can be identified (Chapter 6). Chapter 7
presents the general discussion and summary of the findings.
The research questions that are addressed in the following chapters are:
1. Is the parent-infant relationship affected by moderate and/or very preterm
childbirth?
2. Is the quality of the parent-infant relationship stable across the first two years
after childbirth in mothers and fathers with term and preterm infants?
3. Is there an association between early parental representations of the infant,
parental interactive behaviour and infant outcomes in parents with term and
preterm infants?
4. How are parental emotional responses related to the quality of the parentinfant relationship after term and preterm childbirth? Is it possible to identify
subgroups associated with higher or lower risk profiles?
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The data from the various measurement occasions in the first six months and of the
24-month assessment were used for the present thesis. Parents were asked to fill
out questionnaires, they were video-recorded during interaction with their infant,
and they were interviewed, whereas their infants were observed (to evaluate infant
attachment) and assessed with a cognitive test. An overview of the variables used
in this thesis can be found in Table 1.1.
Table 1.1 Overview of measurements used in the present study
Delivery
Infant medical data

3

Parental demographic background factors

3

Parental bonding with the infant

1 Month

6 Months

3

3

Parental representations of the infant
Parent-infant interaction
Parental psychological responses
Parents’ own childrearing history

24 Months

3
3

3

3

3

3
3

Infant attachment

3

Infant development

3

References
Ainsworth, M.D.S., Blehar, M.C., Waters, E., & Wall, S. (1978). Patterns of Attachment: A
psychological study of the strange situation. Hilsdale, nj: Erlbaum.
Als, H., Gilkerson, L., Duffy, F.H., McAnulty, G.B., Buehler, D.M., Vandenberg, K., . . . Jones,
K.J. (2003). A three-center, randomized, controlled trial of individualized developmental
care for very low birth weight preterm infants: medical, neurodevelopmental, parenting,
and caregiving effects. Journal of Developmental and Behavorial Pediatrics, 24, 399-408.
Ammaniti, M., Baumgartner, E., Candelori, C., Perucchini, P., Pola, M., Tambelli, R.,
& Zampino, F. (1992). Representations and narratives during pregnancy. Infant
Mental Health Journal, 13, 167-182. doi: 10.1002/1097-0355(199223)13:2<167::aidimhj2280130207>3.0.co;2-M
Bhutta, A.T., Cleves, M.A., Casey, P.H., Cradock, M.M., & Anand, K.J. (2002). Cognitive and
behavioural outcomes of school-aged children who were born preterm: a meta-analysis.
jama, 288, 728-737.
Bowlby, J. (1969/1982). Attachment and loss (Vol. 1). New York: Basic Books.
Bradley, R.H., & Corwyn, R.F. (2002). Socioeconomic Status and Child Development. Annual
Review of Psychology, 53, 371-399. doi: doi:10.1146/annurev.psych.53.100901.135233

18

Brandon, D.H., Tully, K.P., Silva, S.G., Malcolm, W.F., Murtha, A.P., Turner, B.S., & HolditchDavis, D. (2011). Emotional Responses of Mothers of Late-Preterm and Term Infants.
Journal of Obstetric, Gynecologic, & Neonatal Nursing, 40, 719-731. doi: 10.1111/j.15526909.2011.01290.x
Brockington, I.F., Oates, J., George, S., Turner, D., Vostanis, P., Sullivan, M., . . . Murdoch,
C. (2001). A screening questionnaire for mother-infant bonding disorders. Archives of
Womens Mental Health, 3, 133-140.
Cabrera, N.J., Shannon, J.D., & Tamis-LeMonda, C. (2007). Fathers’ Influence on Their
Children’s Cognitive and Emotional Development: From Toddlers to Pre-K. Applied
Developmental Science, 11, 208-213. doi: 10.1080/10888690701762100
Dayton, C., Levendosky, A., Davidson, W., & Bogat, G. (2010). The child as held in the mind of
the mother: The influence of prenatal maternal representations on parenting behaviours.
Infant Mental Health Journal, 31, 220-241.
de Jong, M., Verhoeven, M., & van Baar, A.L. (2012). School outcome, cognitive functioning,
and behaviour problems in moderate and late preterm children and adults: A review.
Seminars in Fetal and Neonatal Medicine, 17, 163-169. doi: doi:10.1016/j.siny.2012.02.003
Eliëns, M. (2010). Babies and toddlers in the picture: about attuning, interaction and
communication with vulnerable young children. Amsterdam: SWP Publishing.
Eyer, D. (1994). Mother-infant bonding. Human Nature, 5, 69-94. doi: 10.1007/bf02692192
Feldman, R., Rosenthal, Z., & Eidelman, A.I. (2014). Maternal-Preterm Skin-to-Skin Contact
Enhances Child Physiologic Organization and Cognitive Control Across the First 10 Years
of Life. Biological Psychiatry, 75, 56-64. doi: 10.1016/j.biopsych.2013.08.012
Feldman, R., Weller, A., Leckman, J.F., Kuint, J., & Eidelman, A.I. (1999). The nature of the
mother’s tie to her infant: maternal bonding under conditions of proximity, separation,
and potential loss. Journal of Child Psychology and Psychiatry, 40, 929-939.
Forcada-Guex, M., Borghini, A., Pierrehumbert, B., Ansermet, F., & Muller-Nix, C. (2011).
Prematurity, maternal posttraumatic stress and consequences on the mother–infant
relationship. Early Human Development, 87, 21-26. doi: http://dx.doi.org/10.1016/j.
earlhumdev.2010.09.006
Fox, R.A., Platz, D.L., & Bentley, K.S. (1995). Maternal Factors Related to Parenting Practices,
Developmental Expectations, and Perceptions of Child Behaviour Problems. The Journal
of Genetic Psychology, 156, 431-441. doi: 10.1080/00221325.1995.9914835
Goldberg, S., & DiVitto, B. (2002). Parenting children born preterm. In M.H. Bornstein (Ed.),
Handbook of parenting: Vol.1. Children and parenting (2 ed., Vol. 1, pp. 329-354): Mahwah,
nj: Lawrence Erlbaum Associates.
Griffin, T. (2006). Family-centered care in the nicu. Journal of Perinatal and Neonatal Nursing,
20, 98-102.
Hille, E.T.M., den Ouden, A.L., Saigal, S., Wolke, D., Lambert, M., Whitaker, A., . . . Paneth,
N. (2001). Behavioural problems in children who weigh 1000 g or less at birth in four
countries. The Lancet, 357(9269), 1641-1643.

1 General Introduction

19

Hille, E.T.M., Weisglas-Kuperus, N., van Goudoever, J.B., Jacobusse, G.W., Ens-Dokkum,
M.H., de Groot, L., . . . Group, f. t. D.C.P.S. (2007). Functional Outcomes and Participation
in Young Adulthood for Very Preterm and Very Low Birth Weight Infants: The Dutch
Project on Preterm and Small for Gestational Age Infants at 19 Years of Age. Pediatrics, 120,
e587-e595. doi: 10.1542/peds.2006-2407
Holditch-Davis, D., White-Traut, R.C., Levy, J.A., O’Shea, T.M., Geraldo, V., & David, R.J.
(2014). Maternally administered interventions for preterm infants in the nicu: Effects
on maternal psychological distress and mother–infant relationship. Infant Behavior and
Development, 37, 695-710. doi: http://dx.doi.org/10.1016/j.infbeh.2014.08.005
Howson, C.P., Kinney, M.V., & Lawn, J.E. (2012). March of Dimes, pmnch, Save the Children,
who. Born too soon: The global action report on preterm birth. Geneva: World Health
Organization.
Kaplan, D.M., & Mason, E.A. (1960). Maternal reactions to premature birth viewed as an acute
emotional disorder. American Journal of Orthopsychiatry, 30, 539-552. doi: 10.1111/j.19390025.1960.tb02069.x
Kennedy, H. (2011). Video Interaction Guidance: a relationship-based intervention to promote
attunement, empathy and wellbeing. In H. Kennedy, H. Landor & L.T. Todd (Eds.).
Philadelphia: Jessica Kingsley Publishers.
Klaus, M.H., Jerauld, R., Kreger, N.C., McAlpine, W., Steffa, M., & Kennell, J.H. (1972).
Maternal Attachment. New England Journal of Medicine, 286, 460-463. doi:10.1056/
nejm197203022860904
Klaus, M.H., & Kennell, J.H. (1976). Maternal-infant bonding: The impact of early separation
or loss on family development. St Louis, MO: C.V. Mosby.
Korja, R., Ahlqvist-Bjorkroth, S., Savonlahti, E., Stolt, S., Haataja, L., Lapinleimu, H., . . .
Lehtonen, L. (2010). Relations between maternal attachment representations and the
quality of mother-infant interaction in preterm and full-term infants. Infant Behavior and
Development, 33, 330-336. doi: 10.1016/j.infbeh.2010.03.010
Korja, R., Latva, R., & Lehtonen, L. (2012). The effects of preterm birth on mother-infant
interaction and attachment during the infant’s first two years. Acta Obstetricia et
Gynecologica Scandinavica, 91, 164-173. doi: 10.1111/j.1600-0412.2011.01304.x
Lamb, M.E. (1975). Fathers: Forgotten Contributors to Child Development. Human
Development, 18, 245-266.
Landry, S.H., Smith, K.E., & Swank, P.R. (2003). The importance of parenting during early
childhood for school-age development. Developmental Neuropsychology, 24, 559-591. doi:
10.1080/87565641.2003.9651911
Lewis, C.N., & Lamb, M.E. (2003). Fathers’ influences on children’s development. The
evidence from two-parent families. European Journal of Psychology of Education, 18, 211228.
Mackley, A.B., Locke, R.G., Spear, M.L., & Joseph, R. (2010). Forgotten parent. nicu paternal
emotional response. Advances in Neonatal Care, 10, 200-203.

20

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, 66-104.
Main, M., & Solomon, J. (Eds.). (1986). Discovery of an insecure disorganized / disoriented
attachment pattern: procedures, findings and implications for classification of behaviour.
Norwood, nj: Ablex.
Muller-Nix, C., Forcada-Guex, M., Pierrehumbert, B., Jaunin, L., Borghini, A., & Ansermet,
F. (2004). Prematurity, maternal stress and mother-child interactions. Early Human
Development, 79, 145-158. doi: 10.1016/j.earlhumdev.2004.05.002
Myers, B.J. (1984). Mother—infant bonding: The status of this critical-period hypothesis.
Developmental Review, 4, 240-274. doi: http://dx.doi.org/10.1016/S0273-2297(84)80007-6
Obeidat, H.M., Bond, E.A., & Callister, L.C. (2009). The parental experience of having an
infant in the newborn intensive care unit. Journal of Perinatal Education, 18, 23-29. doi:
10.1624/105812409x461199
Page, T., Combs-Orme, T., & Cain, D.S. (2007). New Mothers’ Psychological Experience and
Behavioural Interactions with their Infants in the First 12 Months. Journal of Child and
Family Studies, 16, 155-167. doi: 10.1007/s10826-006-9075-4
Pallas-Alonso, C.R., Losacco, V., Maraschini, A., Greisen, G., Pierrat, V., Warren, I., . . . Cuttini,
M. (2012). Parental involvement and kangaroo care in European neonatal intensive care
units: a policy survey in eight countries. Pediatric critical care medicine 13, 568-577. doi:
10.1097/pcc.0b013e3182417959
Pierrehumbert, B., Nicole, A., Muller-Nix, C., Forcada-Guex, M., & Ansermet, F. (2003).
Parental post-traumatic reactions after premature birth: implications for sleeping and
eating problems in the infant. Archives of Disease in Childhood - Fetal and Neonatal
Edition, 88, F400-F404. doi: 10.1136/fn.88.5.F400
Rosenblum, K.L., McDonough, S., Muzik, M., Miller, A., & Sameroff, A. (2002). Maternal
Representations of the Infant: Associations with Infant Response to the Still Face. Child
Development, 73, 999-1015. doi: 10.1111/1467-8624.00453
Saigal, S., & Doyle, L.W. (2008). An overview of mortality and sequelae of preterm birth from
infancy to adulthood. Lancet, 371(9608), 261-269. doi: 10.1016/s0140-6736(08)60136-1
Sarkadi, A., Kristiansson, R., Oberklaid, F., & Bremberg, S. (2008). Fathers’ involvement and
children’s developmental outcomes: a systematic review of longitudinal studies. Acta
Paediatrica, 97, 153-158.
Sibbing, M.H.M., Kat, C.N., Grootenhuis, M.A., & Last, B.F. (2005). Positief effect van videointeractiebegeleiding in het kinderziekenhuis. Tijdschrift voor kindergeneeskunde, 73,
16-21. doi: 10.1007/bf03061538
Slade, A., Belsky, J., Aber, J.L., & Phelps, J.L. (1999). Maternal representations of their
relationship with their toddlers: links to adult attachment and observed mothering.
Developmental Psychology, 35, 611-619.

1 General Introduction

21

Solomon, J., & George, C. (1996). Defining the caregiving system: Toward a theory
of caregiving. Infant Mental Health Journal, 17, 183-197. doi: 10.1002/(sici)10970355(199623)17:3<183::aid-imhj1>3.0.co;2-q
Sroufe, L., Egeland, B., Carlson, E., & Collins, W. (2005). Guilford Press, New York.
Stern, D.N. (1995). The Motherhood Constellation: A unified view of parent-infant
psychotherapy. New York: Basic Books.
Stichting Perinatale Registratie Nederland. (2013). Perinatale zorg in Nederland 2010. Utrecht:
Stichting Perinatale Registratie Nederland.
Tessier, R., Cristo, M., Velez, S., Giron, M., de Calume, Z.F., Ruiz-Palaez, J.G., . . . Charpak, N.
(1998). Kangaroo mother care and the bonding hypothesis. Pediatrics, 102, e17.
Thompson, R.A. (2008). Early attachment and later development. In J. Cassidy & P.R. Shaver
(Eds.), Handbook of Attachment: Theory, Research and Clinical Implications (2 ed., pp.
348-365). New York: The Guilford Press.
Tooten, A., Hoffenkamp, H.N., Hall, R.A.S., Winkel, F.W., Eliens, M., Vingerhoets, A.J., & van
Bakel, H.J. (2012). The effectiveness of video interaction guidance in parents of premature
infants: a multicenter randomised controlled trial. bmc Pediatrics, 12, 1471-2431. doi:
10.1186/1471-2431-12-76
Van Bakel, H.J.A., & Riksen-Walraven, J.M. (2002). Parenting and Development of One-YearOlds: Links with Parental, Contextual, and Child Characteristics. Child Development, 73,
256-273. doi: 10.1111/1467-8624.00404
Van IJzendoorn, M.H. (1995). Adult attachment representations, parental responsiveness,
and infant attachment: a meta-analysis on the predictive validity of the Adult Attachment
Interview. Psychological Bulletin, 117, 387-403.
Van IJzendoorn, M.H., Schuengel, C., & Bakermans-Kranenburg, M.J. (1999). Disorganized
attachment in early childhood: Meta-analysis of precursors, concomitants, and sequelae.
Development and Psychopathology, 11, 225-250. doi: doi:10.1017/S0954579499002035
Zeanah, C., & Smyke, A. (2009). (3 ed.): Guilford Press, New York.
Zeanah, C., & Zeanah, P. (2009). The scope of infant mental health. In C.H. Zeanah (Ed.),
Handbook of infant mental health (3rd ed., pp. 5-21). New York: Guilford Press.

22

1
Child-rearing history
2
and emotional bonding
in parents of preterm 3
and full-term infants
4
5
6
7
8
9
S
D
CHAPTER 2

This chapter was published as:
Hall, R.A.S., Hoffenkamp, H.N., Tooten, A., Braeken, J., Vingerhoets, A.J.J.M., &
van Bakel, H.J.A. (2015). Child-Rearing History and Emotional Bonding in Parents of
Preterm and Full-Term Infants. Journal of Child and Family Studies, 24, 1715-1726. doi:
10.1007/s10826-014-9975-7

23

Abstract
Some parents fail to develop strong emotional bonds with their newborn infants.
As the quality of the parent-infant relationship contributes to the infant’s development, it is of great importance to identify protective and risk factors that
facilitate or impede the development of the parent-infant bond. The present
study examined both infant-related and parent-related factors. We investigated
whether or not the infant’s gestational age at birth influenced the quality of the
mother-infant and father-infant bond. In addition, we examined whether or
not parents’ own child-rearing history predicts bonding with their newborn
infant. Mothers and fathers of full-term infants (born >37 weeks of gestational
age, n=72), moderate preterm infants (born between 32-37 weeks of gestational
age, n=69) and very preterm infants (born <32 weeks of gestational age, n=70)
completed the Parental Bonding Instrument – assessing their own child-rearing
history – and the Post-partum Bonding Questionnaire at two points in time –
which examines the quality of the bond with their infant. Results reveal that
mothers of preterm infants report higher feelings of bonding than mothers of
full-term infants. For fathers, no differences were found between the gestational
age groups. These findings are discussed in light of compensatory care theory
and the supporting role of hospital staff. Furthermore, bonding with the infant
was strongly influenced by parents’ perceptions of their own child-rearing history in both mothers and fathers of full-term and preterm infants. Clinicians
working with parents of newborn infants should pay attention to parental
recollections of their own upbringing during early screening in parents of fullterm and preterm infants.
Keywords: Mothers, fathers, emotional bonding, preterm childbirth, child-rearing
history
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Introduction
The quality of the relationship between a parent and his or her infant contributes
significantly to the development of the infant (Thompson, 2008). Generally, this
relationship has been examined from the infant’s perspective, by examining the
quality of infant-to-parent attachment. From the parent’s perspective, ‘bonding’
has been described as the quality of the emotional tie from the parent to the infant.
Some early studies concluded that parent-infant contact immediately after birth
was a critical factor in the development of an enduring optimum parent-infant
relationship (Klaus et al., 1972; Klaus & Kennell, 1976), but comprehensive research
(see Myers, 1984, for example) has disproven the crucial nature of this period.
Nevertheless, parental bonding remains an important psychological process after
birth, with the quality of the bond that parents develop with their infant now being
regarded as one expression of the caregiving behavioural system. In this view, the
quality of the parental bond complements the attachment relationship that the
infant develops with its mother and father in the course of the first year (Solomon
& George, 1996).
The process of parental bonding often starts during pregnancy, and usually
develops further after birth. With some parents, however, affectionate feelings
toward their infant fail to develop. Instead, these parents may feel very anxious,
irritable, or experience feelings of antipathy towards their infant (Brockington et
al., 2001). Studies have reported rates of between 4% and 12.2% of women in the
general population with poor bonding scores in the post-partum period (Bienfait et
al., 2011; Figueiredo, Costa, Pacheco, & Pais, 2007; Reck et al., 2006; Taylor, Atkins,
Kumar, Adams, & Glover, 2005). Bonding problems can persist beyond the first
weeks or months post-partum. A recent study demonstrated that mothers with
poor bonding in the first month post-partum were almost 16 times more likely to
experience bonding problems one year post-partum (O’Higgins, Robberts, Glover,
& Taylor, 2013). Therefore, it is important to identify the factors that play a role in
the development of a parent-infant bond.
One factor that may influence the quality of parental bonding is the infant’s
gestational age at birth. A disturbed bonding process has been reported in parents of preterm infants (Feldman, Weller, Leckman, Kuint, & Eidelman, 1999).
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Several factors that accompany a preterm birth can influence parental bonding.
First, a preterm birth has been described as an extremely stressful and demanding occurrence (Kersting et al., 2004). It can lead to feelings of depression, anxiety
and posttraumatic stress symptoms, which are associated with a lower quality of
the parent-infant bond (Forcada-Guex, Borghini, Pierrehumbert, Ansermet, &
Muller-Nix, 2011; Levy-Shiff, Sharir, & Mogilner, 1989; Minde, Whitelaw, Brown,
& Fitzhardinge, 1983; Moehler, Brunner, Wiebel, Reck, & Resch, 2006). Second,
the distance between a parent and infant – due to physical separation and the
uncertainty about the infant’s outcome – could lead to withdrawal and a delay in
parental psychological investment in forming a relationship (DeMier et al., 2000).
Furthermore, the appearance and inconsistent and limited responsiveness of preterm infants could also hamper emotional bonding (Goldberg & DiVitto, 2002;
Langlois, Ritter, Casey, & Sawin, 1995). In contrast, other studies provided evidence
for parents’ ability to provide compensatory care for their vulnerable newborn.
These studies revealed that, despite the difficulties that accompany preterm birth,
parents of preterm infants are quite capable of forming an affectionate bond with
their infant (see Holditch-Davis, Cox, Miles, & Belyea, 2003, for example). A recent
review demonstrated that, in some studies, the quality of the parent-infant relationship in the postnatal period was found to be equal or even higher for parents
of preterm infants, compared to parents of full-term born infants (Korja, Latva, &
Lehtonen, 2012). It is important to conduct more in-depth research and elucidate
the quality of the parent-infant bond among preterm samples, because – although
the quality of parenting is important to the development of all infants – the quality
of the bond might be even more important to the development of preterm infants.
To a certain extent, the quality of the parent-infant relationship can diminish the
impact of intrinsic medical risks that preterm infants may face (e.g., cognitive or
social-emotional problems, Hille et al., 2001) (Beckwith & Rodning, 1996; ForcadaGuex, Pierrehumbert, Borghini, Moessinger, & Muller-Nix, 2006; Greenberg &
Crnic, 1998; McCarton et al., 1997). A lower quality of parent-infant relationship
has been associated with lower levels of weight gain (DeWitt et al., 1997) and slower
development of social abilities in preterm infants (Landry, Smith, Miller-Loncar,
& Swank, 1997).
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Besides infant-related factors, parent-related factors influence parental bonding
as well. Parents’ recollections of their own child-rearing history may also influence
the bonding process with their newborn infant. Several researchers have found links
between parents’ recollections of the early parenting they received and the quality
of parenting they provide to their own infant (Kitamura et al., 2009). Adults who
have recollections of being raised in an affectionate way are thought to be more
capable of providing optimal care themselves. On the other hand, having recollections of dysfunctional parenting during one’s own childhood, such as abusive
or neglectful parenting, is considered to be a risk factor for possible engagement
in a similar style of parenting (Main, Kaplan, & Cassidy, 1985; Page, Combs-Orme,
& Cain, 2007; Van IJzendoorn, 1995). Despite the fact that parental bonding is an
important psychological process in the post-partum period, very few studies on
the effect of child-rearing history on the parent-infant relationship have focused
specifically on the concept of bonding. Most research has focused rather – and often
solely – on overt parenting behaviour such as parent-infant interaction. Bonding
and parent-infant interaction are interrelated: the extent to which a parent feels
connected with the infant influences the parents’ observable caregiving behaviour
(Brockington et al., 2001). This suggests that poor bonding in parents affects the
quality of parent-infant interaction in a negative way. The results of two recent
studies by Muzik et al. (2012) and Choi et al. (2010), which focused on child-rearing
history, bonding and subsequent parent-infant interaction, did indeed support this
idea. Both studies demonstrated that mothers who reported a lack of maternal care
during their own childhood were at risk of experiencing bonding problems with
their own infants. These bonding problems, in turn, were significantly related to
a lower quality of parent-infant interaction (Muzik et al., 2012) or even to abusive
behaviour in mothers (Choi et al., 2010).
Among parents of preterm infants, only a small number of studies have examined
the association between parents’ recollections of their own child-rearing history and
their current bonding or parenting. Moreover, the few studies that have included
parents of preterm infants have primarily focused on overt parenting behaviour,
and have yielded inconsistent and complex results. One study demonstrated
that maternal recollections of child-rearing history – and not prematurity of the
infant – predicted the quality of maternal caregiving (Assel et al., 2002). Other
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studies reported that the effect of the child-rearing history on parenting depended
on the prematurity of the infant (preterm versus full-term). For instance, Hammond, Landry, Swank and Smith (2000) found that mothers who reported that
they had received emotional warmth from their care-givers themselves showed
more warmth and flexibility during interaction with their infant, regardless of the
infant’s prematurity. The responses of mothers with negative child-rearing histories, however, depended on the degree of prematurity of the infant: mothers with
recollections of negative child-rearing histories showed better parenting towards
high-risk preterm infants compared to low-risk or full-term infants. In contrast,
another study found that mothers who reported that they had not experienced
emotional warmth in their childhood were less sensitive to their premature infant,
whereas mothers who reported that they had experienced emotional warmth
from their parents were capable of sensitive caregiving regardless of the infant’s
prematurity (Coppola, Cassibba, & Costantini, 2007). In contrast, a recent study
indicated that perceived child-rearing history had no effect on current parenting
in a group of parents with clinical infants (ten premature infants and ten infants
affected by atopic dermatitis), whereas the perceived child-rearing history in the
control group (with healthy infants) did appear to predict the quality of motherinfant interaction (Cassibba, Van IJzendoorn, & Coppola, 2012).
Up to the present, many studies have reported exclusively on mothers, whereas
the father-infant relationship and the quality of a father’s emotional bond with
the infant also play a central role in the infant’s development (Ramchandani et
al., 2013). Some researchers found an effect of perceived child-rearing history on
parenting in father-infant dyads (Capaldi, Pears, Patterson, & Owen, 2003; Chen
& Kaplan, 2001; Kerr, Capaldi, Pears, & Owen, 2009; Shannon, Tamis-LeMonda,
& Margolin, 2005), whereas other studies did not find any association (Belsky,
Jaffee, Sligo, Woodward, & Silva, 2005), or an association less pronounced than in
mother-infant dyads (Van IJzendoorn, 1995). In addition, little is known about the
quality of bonding among fathers with preterm infants. To date, very few studies
have investigated the impact of preterm birth on the father-infant relationship,
and these studies have revealed contradictory findings (for example, studies have
demonstrated either more paternal involvement and bonding with a preterm infant
(Brown, Rustia, & Schappert, 1991; Harrison, 1990), or, in contrast, a father-preterm
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infant relationship of a lower quality (Feldman, Weller, Sirota, & Eidelman, 2003).
To our knowledge, no prior study has examined the joint impact of prematurity
and perceived child-rearing history on parental bonding in fathers.
In sum, the present study aimed to further investigate links between prematurity, perceived child-rearing history and emotional bonding with a newborn
infant (see Figure 2.1), in both mothers and fathers. First, we examined whether
or not infant’s gestational age has an effect on parental emotional bonding. Given
the equivocal nature of previous studies among preterm samples (which were described above), no directional hypothesis was put forward. Next, we examined the
influence of parents’ recollections of their own child-rearing history on emotional
bonding. We expected that parents’ recollections of their own upbringing would
either facilitate the process of bonding with their infant if they recalled having
experienced a warm and affectionate nurturing period themselves, or would impede
bonding with their infant if the parents recalled having experienced a constrained
or neglected upbringing. Finally, we expected that parents with bonding problems
in the first month after birth would continue to have more bonding problems over
time. This study is the first to examine the joint impact of parental recollections
of child-rearing history and premature birth on parental emotional bonding in a
large sample of mothers and fathers of full-term and preterm infants.

Child-rearing
history

Bonding  month
post-partum

Bonding  month
post-partum

Premature
childbirth

Figure 2.1 Conceptual model

2 Child-rearing history and emotional bonding in parents of preterm and full-term infants

29

Method
Participants
Both parents (i.e., mother and father as a couple) of healthy newborn full-term
infants (≥37 weeks ga, mothers n=72, fathers n=69), moderately preterm infants
(32-37 weeks ga, mothers n=69, fathers n=68) or very preterm infants (≤32 weeks
ga, mothers=70, fathers=61) participated in our study. Parents with a poor understanding of the Dutch language were excluded from participation. Although we
intended to approach all eligible parents, due to practical reasons we were unable
to do so. We therefore are unable to determine the exact ratio of participation to
refusal.
In the case of twins (n=28), parents were asked to participate with their first-born
infant only. The infants’ gestational age ranged from 24 to 42 weeks, with a birth
weight ranging from 592 to 4865 grams. Maternal age ranged from 20-46 years,
paternal age ranged from 20-51 years. More than 90% of the parents had Dutch
nationality. The majority of parents were cohabiting and/or married (97%), and
were first-time parents (65%). Most parents had completed a minimum of higher
general secondary education (at least ‘intermediate vocational level’: mothers
85%, fathers 76%). Demographic background information is presented per group
(term / moderate preterm / very preterm) in the ‘results’ section. Six months postpartum, the dropout rate was 12% for mothers and 20% for fathers. Various reasons
for dropout were given, such as unreachable family (no contact), severe illness of
the infant or the mother, parents being too busy, or family problems. Parents who
dropped out of the study at six months reported bonding scores at one month that
were similar to the scores of the group that was followed up.
Procedure
Eight hospitals in the south of The Netherlands participated in the present study.
Ethical and local feasibility approval was obtained for all eight participating hospitals. A nurse/gynaecologist or paediatrician approached eligible parents in the
maternity wards of six general hospitals in cases of full-term or moderate preterm
birth, and – in the event of a very preterm birth – in the Neonatal Intensive Care
Units of two specialized hospitals in The Netherlands. Nurses informed parents

about the aim and design of the study, and gave them an information brochure (see
Tooten et al., 2012). All parents who participated in the study gave their written
consent. When parents agreed to participate, nurses reported the infants’ birth
data to the researchers (e.g., gestational age, birth weight, length of hospital stay
etc.). Parents – mothers as well as fathers – were asked to fill out questionnaires
at one month and six months post-partum (calculated from the date of birth of
the infant). Mothers and fathers were instructed to complete the questionnaires
separately from one another. Data were collected between September 2009 and
September 2012.
Measures
Parents’ child-rearing history. Adult recollections of being parented during childhood and the attitudes towards their care-givers during childhood were assessed
by The Parental Bonding Instrument (pbi) (Parker, Tupling, & Brown, 1979) at six
months post-partum. Participants (both mothers and fathers) completed two
similar forms, one about their mother and one about their father. The pbi consists
of 25 statements on a four-point Likert scale ranging from ‘very like’ (my mother/
father respectively) to ‘very unlike’ (my mother/father respectively). Scoring is
reversed if statements reflect a negative emotion. Two scales labeled ‘Care’ (12
items) and ‘Overprotection’ (13 items) measured perceived parenting styles retrospectively. Examples of items on the Care scale are: ‘Could make me feel better
when I was upset’ and ‘Did not praise me’ (reversed coding). Examples of items
on the Overprotection scale are: ‘Did not want me to grow up’ and ‘Let me decide
things for myself’ (reversed coding). A high score on the Care scale indicates affectionate, warm and caring experiences with the care-giver, and high scores on
the Overprotection scale refer to a dominant and overprotective care-giver, as
remembered by the participant. The pbi has been found to be a reliable, valid
and stable instrument (Parker, 1990; Wilhelm, Niven, Parker, & Hadzi-Pavlovic,
2005), and is applicable to Dutch samples (Arrindell et al., 1989). The internal
consistency (for separate subscales Care and Overprotection, mother and father
form) varied in this study between α=.82 and α=.89. The pattern of correlations
was very homogeneous within a participant. In other words, the amount of Care
experienced from one’s mother and father during childhood was highly correlated.
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The same pattern was found for Overprotection. To reduce multicollinearity issues,
a composite Parental Care score (‘Care’) and a composite Parental Overprotection
(‘Overprotection’) score were created by averaging the scores of the mother and
father form for each subscale. These composite scores were treated as continuous
variables in the further data analyses.
Emotional bonding. The quality of bonding with the infant was assessed by means
of the Post-partum Bonding Questionnaire (pbq) (Brockington et al., 2001), which
was completed by mothers and fathers at one month post-partum and again at six
months post-partum. At the first month after birth, most preterm infants were
still hospitalized, whereas all infants had been discharged from the hospital at six
months. The pbq is a 25-item scale reflecting parents’ feelings or attitudes towards
the baby, and gives an early indication of disorders in the relationship with the
infant. Positive items, such as ‘I feel happy when my baby smiles or laughs’, are
scored from (0) ‘always’ to (5) ‘never’. However, if a statement reflects a negative
emotion, such as ‘I feel distant from my baby’, scoring is reverse-coded (from (5)
‘always’ to (0) never). Consequently, high scores indicate lower feelings of bonding.
The present study made use of the total score of the pbq. A validation study of the
Dutch version of the pbq (Van Bussel, Spitz, & Demyttenaere, 2010) concluded that
the pbq is a reliable and valid indication of the early emotional bond between a
mother and her newborn infant. The internal consistency of the pbq in this study
was α=.79 for mothers and α=.71 for fathers.
Data analysis
To investigate group differences and differences between mothers and fathers in
child-rearing history and emotional bonding – the key variables – a general linear
model (glm) was set up with the gestational age group as between-subjects factor,
and gender (father/mother) as within-subjects factor. ‘Within-subjects’ refers here
to dyads, as the mother-father parent dyad is the unit of analysis (mother and father
of same infant) (Kenny, Kashy, & Cook, 2006). Given that the between-subject
factor gestational age group has three ordered levels, two planned orthogonal
contrasts were conducted: (C1) contrasting the full-term group with the preterm
groups, and (C2) the moderately preterm group with the very preterm group. Age,
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education, and parity (parent of first infant or experienced parent) were included
as control variables. Full-information Maximum Likelihood was used to estimate
the glm, in order to cope with missing data.
Second, a model comparison approach within an autoregressive modeling
framework (ar) was used to study the link between perceived child-rearing history
and emotional bonding, one month and six months post-partum. Bonding with
the infant at one month (pbq1) was linked to background variables, gestational
age group, and to the Care and Overprotection scales of the pbi. Bonding with the
infant at six months (pbq6) was predicted by background variables, gestational
age group, care and overprotection, and also by the bonding with the infant at
one month (pbq1). This last part is the autoregressive part, and enables an assessment of the stability of emotional bonding with the infant over time. If you are
experiencing bonding problems at one month post-partum, does this persist to six
months post-partum? At each time-point there is a dyadic outcome: the pbq for the
mother and for the father within the same parent dyad. To account for this dyadic
data structure, the regression sub-equations for mother and father were linked,
and residual error terms of the outcomes were correlated at each time point. All
ar models were fitted by means of Full Information Maximum Likelihood. Model
fit was evaluated on the basis of commonly recommended goodness-of-fit indices
(Hu & Bentler, 1999), including the χ2 of the model fit, the root mean square error of approximation (rmsea), and the Tucker-Lewis Index (tli). A hierarchical
model comparison was carried out. We started with the most complex autoregressive model, in which emotional bonding at 6 months post-partum (pbq6) was
not only predicted by the previously reported quality of emotional bonding at 1
month post-partum (pbq1), but also directly by all other predictors (background
variables, Care, Overprotection, Prematurity, and the interaction terms between
Prematurity and Care and Prematurity and Overprotection have direct paths to
pbq6). In the second model, the effects of background variables on pbq6 were
eliminated. In the third model, the Prematurity x Child-rearing history interactions were dropped as predictors of pbq6. In the fourth model, Prematurity was
removed and, finally, in the fifth model the effects of Care and Protection were
eliminated. The final model is the most parsimonious model and implies that
any link between perceived child-rearing history and bonding has already been
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established at one month post-partum, and that neither perceived child-rearing
history nor prematurity has any additional modifying effect on bonding over time.
We were looking for a model that provides the most parsimonious explanation for
the data, but that still shows an adequate fit.

Results
Infant birth characteristics and parental demographic data are presented in Table
2.1. Naturally, the full-term, moderate preterm and very preterm infants differed
on gestational age [F(2,207)=752.3, p<.001], birth weight [F(2,206)=328.7, p<.001], 5
min-Apgar score [F(2,203)=39.5, p<.001], days spent in the incubator [F(2,204)=153.8,
p<.001] and days spent in the hospital [F(2,204)=221.4, p<.001], as these characteristics are inherent to the groups. Furthermore, mothers in the full-term group had
a significantly higher educational level than the mothers in the preterm groups
[χ2(6)=19.40, p=004]. Mothers in the full-term group were also significantly older
than the mothers in the preterm groups [F(2,204)=3.94, p=.02]. In addition, infants
in the full-term group were less often the first child for parents than was the case
in the preterm groups (mothers χ2(2)=12.32, p=.002, fathers χ2(2)=9.67, p=.045).
Table 2.2 presents the adjusted means and effect sizes of the key predictor and outcome variables for mothers and fathers of full-term, moderately preterm and very
preterm group. For both mother and father, no support was found for significant
differences between the gestational age groups in perceived child-rearing history:
neither on the Care scale nor on the Overprotection scale. With respect to emotional
bonding measured by the pbq, mothers in the full-term group reported significantly
lower feelings of bonding than mothers in the preterm groups at both time-points
(Cohen’s d: pbq1= -.04, pbq6= -.35). There were no differences between the two
preterm groups. In contrast, for fathers, there was no support for any significant
differences in pbq scores between the gestational age groups at either time point.
The within-dyad pairwise comparisons between mothers and fathers revealed no
gender differences on the two child-rearing history scales (see Table 2.3). However,
at both time points, fathers reported significantly lower feelings of bonding (pbq)
in comparison to mothers (Cohen’s d: pbq1= -.77, pbq6= -.49).
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Table 2.1 Infant birth characteristics and parental demographics

Infant birth characteristics
Gestational age (wks)

FT

MP

VP

N=72

n=69

n=70

p

39.5 (1.4)

34.6 (1.3)

29.6 (1.8)

<.001

Birth weight (gram)

3447 (505)

2342 (562)

1329 (384)

<.001

5-min Apgar score

9.7 (.7)

9.2 (1.2)

7.91 (1.6)

<.001

Incubator, days

.20 (1.2)

7.3 (8.6)

37.9 (21.7)

<.001

Hospital, days

2.7 (2.3)

18.1 (11.1)

60.6 (26.9)

<.001

Male sex, n (%)

33 (45.8)

40 (58.0)

37 (52.9)

.350

Parental characteristics
Marital status, n (%)

.426

• Married/ reg. partners

43 (59.7)

40 (58.0)

36 (51.4)

• Cohabiting

26 (36.1)

28 (40.6)

29 (41.1)

• Single/ divorced

2 (2.8)

1 (1.4)

5 (7.1)

• Marital status unknown

1 (1.4)

0 (0.0)

0 (0.0)

n=72

n=69

n=70

Maternal age (yrs)

Maternal characteristics

33.2 (4.3)

31.3 (5.0)

31.0 (5.3)

.021

Parenting experience (first-time), n(%)

37 (51.4)

49 (71.0)

54 (78.3)

.002

7 (9.7)

13 (18.8)

12 (17.1)

• Medium

15 (20.8)

27 (39.1)

32 (45.7)

• High

48 (66.7)

29 (42.0)

24 (34.3)

• Unknown

2 (2.8)

0 (0)

2 (2.9)

Paternal characteristics

n=69

n=68

n=61

Paternal age (yrs)

35.4 (4.8)

34.2 (5.1)

33.9 (5.7)

.234

Parenting experience (first-time), n(%)

37 (52.9)

46 (67.6)

48 (73.8)

.046

Educational level, n (%)

• Low

.004

Educational level, n (%)

• Low

.125
13 (18.8)

17 (25.0)

18 (29.5)

• Medium

14 (20.3)

15 (22.1)

20 (32.8)

• High

40 (58.0)

36 (52.9)

21 (34.4)

2 (2.9)

0 (0.0)

2 (3.3)

• Unknown

Note. ft = term, mp = moderate preterm, vp = very preterm.
Values are expressed as Mean (sd), unless otherwise specified
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10.2

8.6

7.1

Overprotection

pbq 1

pbq 6

4.9

5.6

11.1

27.6

MP

5.6

7.2

9.6

27.9

VP

.19

-2.09

-2.52
.04

.01

.86

.22

-.35

-.04

.03

-.20

.80

1.64

-1.31

.22

z

-1.22

C2
Cohen’s d

z
p

C1

.43

.10

.19

.83

p

.07

.15

-.12

.02

Cohen’s d

10.0

13.9

8.8

26.9

FT

8.9

12.7

9.8

27.7

MP

Fathers

9.2

11.6

9.3

28.0

VP

-.97

-1.67

.74

1.01

z

C1

.33

.10

.46

.31

p

-.16

-.27

.12

.17

Cohen’s d

C2

.25

-.90

-.49

.29

z

.80

.37

.63

.78

p

.02

-.09

-.05

.03

Cohen’s d

Note. ft= Full-term, mp= Moderate preterm, vp= very preterm.
Planned contrasts: (C1) contrasting the preterm groups versus the full-term group, (C2) contrasting the very preterm group versus the moderate preterm group.

29.0

Care

FT

Mothers

Table 2.2 Adjusted means, z-values, p-values and effect sizes of predictor and outcome variables: gestational age group differences
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Table 2.3 Adjusted means, z-values, p-values and effect sizes of predictor and outcome
variables: gender differences
Mothers

Fathers

z

Care

28.2

27.5

.46

.64

-.09

Overprotection

10.3

9.3

.67

.50

.12

pbq 1

7.1

12.7

-4.08

<.01

-.77

pbq 6

5.9

9.4

-2.60

.01

-.49

p

Cohen’s d

The model comparison results of the dyadic autoregressive path models are presented in Table 2.4. All five models provided an adequate fit with the data, as the
null hypothesis that the model fits just as well as the saturated model could not be
refuted (chi-square p-values p>.05). We therefore turn to comparative fit indices
for model selection. For the tli, values above 1 are an indication of overly complex
models (i.e., overfitting), which cancels out models 1 and 2. Among models 3 and
4, model 4 manifests itself as more parsimonious with similar goodness-of-fit
and the highest tli. Among models 4 and 5 (most parsimonious model), model
5 displayed a poorer fit, with tli dropping below .95. Thus, the fourth model, in
which the pbq6 was predicted by the pbq1 and also directly by the child-rearing
history scales, will be the model of choice (χ2 (df=54, n=211) = 58.9, p=.30, tli=.963,
rmsea= .021). The Chi-square tests for nested models corroborate these results
and support the selection of model 4.
The parameter estimates for the selected model are displayed in Figure 2.2.
We chose to report unstandardized regression coefficients to allow straightforward comparison between the effects for mothers and for fathers. At one month
post-partum, higher Care scores were significantly related to a lower score on
the pbq1, reflecting fewer bonding problems (Mothers: b=-.194, p=.008, Fathers:
b=-.281, p=.014). For mothers, surprisingly, preterm birth (b=-.845, p=.003) was
significantly related to fewer bonding problems at 1 month post-partum. In contrast, gestational age group did not influence bonding in fathers (b=-.547, p=.117).
For fathers, a higher educational level (b=1.498, p=.003) and higher age (b=.222,
p=.033) predicted more bonding problems. The explained variance for pbq1 was
comparable among mothers and fathers, respectively 15% and 16%.
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At six months, emotional bonding was strongly related to previous emotional
bonding at 1 month post-partum (pbq1) for both parents (Mothers b=.564, p<.001,
Fathers b=.507, p<.001), which indicates that the quality of bonding remains relatively
stable during this period of time. At six months, the quality of bonding of fathers
was not only predicted by earlier reported bonding at 1 month, but there was also
a direct effect of Care on bonding problems (b=-.167, p=.049). For mothers, the
results pointed in the same direction but were non-significant (b=-.082, p=.170).
Overall, this leads to the suggestion that more perceived parental care continues
to have a protective effect on the quality of bonding at six months, after controlling
for the quality of bonding at one month post-partum. The explained variance for
pbq6 was again similar among mothers and fathers, respectively 41% and 38%.
Table 2.4 Hierarchical model comparison
χ2

Df

Model 1

23.3

36

.95

.

Model 2

27.6

42

.96

4.3

Model 3

55.3

50

.28

27.7

Model 4

58.9

54

.30

Model 5

70.9

58

.12

pa

Δ χ2

pb

tli

.

.

1.144

.000 (ci .000–.003)

6

.651

1.141

.000 (ci .000–.000)

8

.001

.956

.022 (ci .000–.051)

3.6

4

.465

.963

.021 (ci .000–.049)

12

4

.017

.909

.033 (ci .000–.056)

Δ df

rmsea

Note.
a Versus saturated model with χ2 =0 and df=0.
b Versus previous model (H0= more parsimonious model fits as well as more complex model).
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x
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x
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e

e
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-./-.

e
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x
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Care

.

e
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Father

.

.*


Father

-./-.
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.
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* Significant estimate, p<.
Two contrasts were tested for the effects of
prematurity, . Preterm vs full-term, . Very
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for first born: Experienced parents=. First
born infant=-. Continuous covariates were
mean-centered. Correlations among predictor
variables are not shown.

Figure 2.2 Unstandardized dyadic path model for parental bonding problems with infant
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Discussion
In the present study, we examined the impact of infant and parent-related factors
on the quality of parental bonding in the first months post-partum. With respect
to the impact of infants’ prematurity on parental bonding, different results were
found for mothers and fathers. For mothers, bonding scores at one month postpartum were influenced by the infants’ prematurity. Mothers of preterm infants
reported more feelings of bonding than mothers of full-term infants. This result
is in line with some other recent studies that demonstrated that mothers of preterm infants had an equal or even higher quality of relationship with their preterm
infant as compared to mothers of full-term infants (for a review, see Korja et al.,
2012). Our finding could signify that the medical status, the greater needs of a
fragile preterm infant, as well as the constant concerns that mothers have, lead
to ‘compensatory care’ (Beckwith & Cohen, 1978). Beckwith and Cohen (1978)
proposed that a homeostatic mechanism exists within the caregiver-infant dyad,
entailing that caregivers with fragile or sick infants provide more parental care
in order to compensate for and reduce negative effects for the infant. Mothers of
preterm infants may thus adopt a more active attitude and enhance their sensitive behaviour (Holditch-Davis et al., 2003). This active attitude of mothers might
originate intuitively (as a homeostatic mechanism), but could also be, at least to
some extent, the result of contemporary changes in the neonatal intensive care
units. During the past few decades, neonatal intensive care units have developed
a more family-centred approach, in which hospital staff encourage parents to
become actively involved in the care for their newborn preterm infant (e.g., by
practising Kangaroo care) (Griffin, 2006; Pallas-Alonso et al., 2012). The support
parents have received from the hospital staff may have led to enhanced sensitivity
to their preterm infant, and might explain the differences in maternal bonding
scores between the term and preterm groups.
For fathers, infants’ prematurity was not found to be correlated with their
bonding scores. A preterm birth might not lead to compensatory care or enhanced
sensitivity in fathers, at least not in the first months after birth. In line with this,
the fathers in our study reported lower feelings of bonding than the mothers at
both time-points. This finding corresponds to the results of a previous study in
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which fathers reported lower feelings of bonding in comparison to mothers at two
months post-partum (in families with full-term infants) (Edhborg, Matthiesen,
Lundh, & Widström, 2005). Although somewhat speculative, this may originate
from the fact that mothers are more involved than fathers in direct caregiving
practices, such as nursing and breastfeeding, during the first months. Mothers
have probably spent more time with their infant during the first post-partum
period in the hospital and afterwards during the first period at home, while their
husbands were back at work (as fathers generally only have right to two days of
paternity leave in The Netherlands (Rijksoverheid Kraamverlof (2012) Accessed
22 November, 2012). Besides the fact that fathers are generally less available in the
first months, fathers and mothers may have different roles in caregiving: compared
to mothers, fathers usually spend more time in play during interaction-time (Lewis
& Lamb, 2003). It may be the case that fathers become more involved as infants
grow older and become more capable of interacting and playing, and they take on
a more compensatory role at that time in order to stimulate the preterm child’s
cognitive or social capacities.
For mothers as well as fathers, parents’ perceptions of their own child-rearing
history have a significant impact upon the parental bonding process with the newborn infant at one month post-partum. The effects observed were largely in line
with hypothesis: parents who reported having received good care from their own
parents, reported more emotional bonding with their own newborn infant one
month post-partum. This effect was present for parents of full-term and preterm
infants. For parents of full-term infants, these results are in line with previous research, which demonstrated that the recollection of a negative child-rearing history
was associated with maternal bonding problems and eventually led to negative
parenting behaviour towards the infant (Choi et al., 2010; Muzik et al., 2012). Several
other studies, which did not focus on bonding problems in particular but rather
on parenting behaviour in general, have also shown that mothers who indicated
that they had experienced high levels of care in childhood consistently parent in
an affectionate manner, whereas parents who reported having experienced negative parenting themselves are more at risk of displaying similar difficulties in the
parent-infant relationship (Page et al., 2007, for example). In our present study,
perceived child-rearing history continued to have an effect on bonding at 6 months
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post-partum, even after controlling for bonding scores at 1 month post-partum (a
significant effect for fathers; the results for mothers pointed in the same direction
but were not statistically significant (p=.17)). This finding could be explained by
the fact that, if people remember being raised in a warm and stimulating manner,
the chances are high that the relation with their parents will still be a positive one
when they themselves become parents. Moreover, research has demonstrated
that individuals with positive recollections of their own child-rearing history are
more inclined to seek support from significant others (such as one’s own parents)
in stressful situations (Mikulincer & Florian, 1998). As a consequence, the parents
in our sample who recalled their own child-rearing history as warm and positive
have probably sought and received more practical or psychological support from
their own parents in nurturing and caring for their newborn infant in the first
months post-partum, which – in turn – has resulted in an even better bond with
their infant at six months post-partum.
Finally, mothers and fathers showed similarity in the stability of bonding scores.
The quality of bonding at one month post-partum strongly predicted bonding
at six months post-partum. This was in line with a recently published study in
which mothers with poor bonding in the first month post-partum were almost 16
times more likely to still be experiencing bonding problems at 1 year post-partum
(O’Higgins et al., 2013).
The present study was not without its limitations. One drawback was the generalizability of our findings to mothers with actual bonding disorders. In our sample,
almost all parents had bonding scores below clinical thresholds. Therefore, we cannot
draw conclusions about the association between child-rearing history, prematurity
and serious bonding disorders from which mothers with postnatal depression, for
instance, can suffer (Kumar, 1997). Another limitation was the fact that the pbi was
completed by parents six months after the birth of their infant, with the possible
bias of a self-report questionnaire that retrospectively measures experiences that
happened during childhood. The (preterm) birth and early experiences with their
newborn infant could have influenced the way parents remembered their own upbringing. Other factors, such as the quality of the current relationship with their
parents or the well-being of the parent in general, could have affected the way they
perceive their child-rearing history. However, many researchers agree that it is not
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the actual parenting one has received, but the perception of these experiences by
the individual that counts, because this perception determines whether or not the
individual believes himself/herself to have been rejected or overprotected (Belsky
& Isabella, 1985). Not only the timing of the pbi, but also the fact that both our
measures (pbi and pbq) were self-report questionnaires, is a limitation. Moreover,
these questionnaires measure perceptions of parent-child relationships, and the
associations found in the present study may therefore also reflect consistencies in
a cognitive model of caregiving qualities. Nevertheless, in contrast to the pbi, the
pbq was found to be significantly associated with gestational age, indicating that,
for all their overlap, the pbq and pbi do measure different concepts.
In sum, our study revealed that mothers of preterm infants reported more feelings
of bonding than mothers of full-term infants. The extent to which the supporting
role of hospital staff in the nicu contributes to parental bonding in parents with a
preterm infant could be the focus of future studies. Despite this ‘positive’ finding,
it remains important for researchers and clinicians to further investigate and assess
the quality of parental bonding in parents of preterm infants, since high quality
of parental bonding might diminish the risk of developmental problems in those
infants, as was previously demonstrated in studies on parent-infant interaction
(see Landry et al., 1997, for example). Furthermore, parents who recalled having
experienced a warm and caring child-rearing history reported higher feelings of
emotional bonding with their newborn infant. This association was present for
mothers as well as for fathers, and both for parents of full-term and preterm infants.
This indicates that clinicians working with parents of newborn infants should pay
attention to parental recollections of their own upbringing during early screening
among parents of full-term and preterm infants. Clinicians could ask parents about
the relationship with their own parents and recollections of being raised by them,
and – if appropriate or necessary – discuss the potential links with the quality of
bonding with their own newborn infant. Also, clinicians should be aware that the
quality of bonding with the infant remains relatively stable over time. This indicates
that if parents initially report low feelings of emotional bonding, and no intervention is offered, they are likely to continue to experience these feelings in the future.
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Abstract
This prospective study examined whether or not a mother’s representations of
her infant were more often disrupted after premature childbirth. Furthermore,
the study examined if different components of maternal interactive behaviour
mediated the relation between maternal disrupted representations and infant
attachment. The participants were mothers of full-term (n=75), moderately
preterm (n=68) and very preterm infants (n=67). Maternal representations were
assessed by the Working Model of the Child Interview at 6 months post-partum.
Maternal interactive behaviour was evaluated at 6 and 24 months post-partum,
using the nichd mother-infant observation scales. Infant attachment was
observed at 24 months post-partum and was coded by the Attachment Q-Set.
The results reveal that a premature childbirth does not necessarily generate
disrupted maternal representations of the infant. Furthermore, maternal
interactive behaviour appears to be an important mechanism through which
maternal representations influence the development of infant attachment in
full-term and preterm infants. Early assessment of maternal representations
can identify mother-infant dyads at risk, in full-term and preterm samples.
Keywords: preterm birth, maternal disrupted representations, maternal interactive
behaviour, infant attachment
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Introduction
The unique relationship between a mother and her infant is known to have a substantial impact on the social and cognitive development of the infant (Thompson,
2008). However, the mother-infant relationship is a broad multidimensional concept with several interconnected elements: the mother’s and the infant’s external
mutual behaviour, and the mother’s and the infant’s internal representations of
each other and of the relationship (Stern, 1995). Currently, increasing attention
is being paid to internal representations that mothers hold about their infant
and their relationship with the infant. Maternal representations of a relationship
comprise thoughts, feelings, hopes, generalized expectations and ideas about
the specific infant and the relationship with the infant. The concept of internal
representations was largely developed by Bowlby (1969/1982). He proposed that
generalized expectations about the self, others and the world develop throughout
early development, based on daily experiences of interactions with the primary
caregiver. Cognitive representations of these expectations are referred to as ‘internal
working models’. These internal working models guide emotional, cognitive and
behavioural responses throughout childhood and in future social relationships.
As part of the internal working model of the self, representations of the self as
a caregiver are constructed during adolescence. These caregiving representations
have roots in working models of the self and others in the context of attachment
relationships during one’s own childhood. However, Solomon and George (1996)
describe representations as being dynamic: during the transition to parenthood
(during pregnancy and the first months post-partum), the caregiving representational system is subject to change. The mother’s representations shift from the
childhood perspective (representations about being attached to her own caregiver)
to the caregiver’s perspective (representations as being the caregiver of a child).
Once the baby is born, a mother not only assimilates the baby into her existing
representational system, but she also accommodates the reality and characteristics
of this specific infant and the larger context of caregiving of which she is part at that
moment (Solomon & George, 1996). The quality of these maternal representations
can differ significantly among individuals. Mothers can either develop ‘balanced’
or ‘unbalanced’ representations about the infant. Mothers with balanced repre-
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sentations have positive ideas about the infant, they seem to be engrossed in the
relationship with the infant, and they recognize and value the infant’s individuality.
Mothers with unbalanced representations either display a sense of coolness and
emotional distance from the infant (i.e., disengaged representations), or display
confusion and preoccupation with the infant (i.e., distorted representations)
(Benoit, Parker, & Zeanah, 1997).
Prior research has demonstrated a substantial concordance between representations that mothers develop about the infant (i.e., the caregiving representational
system) and the infant’s own attachment security. ‘Attachment’ refers to an affectional tie that a person forms with another specific individual. Infant attachment is
defined as the infant’s emotional connection to its mother. Based on early interactions with the mother, infants have developed generalized ideas about the mother’s
availability and responsiveness. When needing comfort, support, nurturance or
protection, the securely attached infant has a tendency to turn selectively to its
mother (Bowlby, 1969/1982). Mothers with rich, positively balanced representations
are more likely to have infants that are securely attached, in comparison to mothers
who have emotionally distant, confused, preoccupied or insensitive unbalanced
representations (Benoit et al., 1997; Oppenheim, Koren-Karie, & Sagi, 2001).
The precise mechanism through which maternal representations of the infant
influence the infant’s attachment relationship with its mother is not yet entirely
clear. However, maternal behaviour is presumed to play an important mediating
role. Various studies have demonstrated that maternal representations strongly
direct the way a mother interacts with her newborn infant. Overall, mothers with
positive, rich and coherent representations of their infant were sensitive, while
mothers with emotionally distant representations displayed more withdrawal,
and mothers with preoccupied or confused representations demonstrated more
intrusiveness (Dayton, Levendosky, Davidson, & Bogat, 2010; Korja et al., 2010;
Rosenblum, McDonough, Muzik, Miller, & Sameroff, 2002; Schechter et al., 2008;
Sokolowski, Hans, Bernstein, & Cox, 2007).
The quality of maternal behaviour, in turn, contributes to the infant’s attachment security (Ainsworth, Blehar, Waters, & Wall, 1978; Raval et al., 2001). Maternal
sensitivity has been found to be related to infant attachment security, but only to
a moderate extent (De Wolff & van IJzendoorn, 1997). Therefore, a broader array
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of parenting behaviours as predictors of infant attachment needs to be examined.
Recently, Hopkins, Gouze and Lavigne (2013) demonstrated that infant attachment security was strongly predicted by two components of maternal behaviour,
namely sensitivity/scaffolding and hostility/coercion. Additionally, maternal
intrusiveness (Swanson, Beckwith, & Howard, 2000) and maternal detachment
(Ziv, Aviezer, Gini, Sagi, & Koren-Karie, 2000) have been linked to lower infant
attachment security. Moreover, two studies have demonstrated that the quality of
ongoing maternal behaviour, beyond early infancy, continued to exert an influence
on infant’s concurrent attachment security, after controlling for maternal sensitivity measured at earlier stages (Posada, Kaloustian, Richmond, & Moreno, 2007;
Vereijken, Riksen-Walraven, & Kondo-Ikemura, 1997). In sum, the above-described
studies showed an association between the quality of maternal representations
and infant attachment security, and this relation is expected to be mediated by
several aspects of maternal behaviour.

Premature childbirth and maternal representations
The above-described studies mainly included mothers with healthy full-term
infants. Since maternal representations are influenced by early experiences with,
and by the characteristics of, the specific infant (Solomon & George, 1996), the
mothers’ representations of preterm infants might differ from those of mothers
with full-term infants. A preterm birth has been described as an extremely stressful and potentially traumatizing event (Kersting et al., 2004) that can lead to feelings of depression, anxiety and posttraumatic stress symptoms (Forcada-Guex,
Borghini, Pierrehumbert, Ansermet, & Muller-Nix, 2011). The mothers’ poorer
psychological well-being, the prolonged separation between a mother and her
infant due to hospitalization, and the uncertainty about the infant’s outcome
could lead to less psychological investment in forming a relationship (DeMier et
al., 2000). Furthermore, it is known that the experience of caring for a baby that is
unusually difficult to nurture due to an illness or disability may evoke feelings of
disappointment and may raise questions and doubts about oneself as a caregiver
(Solomon & George, 1996). Preterm infants often give off inconsistent signals,
show limited responsiveness and are easily over-aroused, which make them more
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difficult to nurture (Goldberg & DiVitto, 2002; Korja et al., 2009). Several studies
in which representations of mothers with preterm infants and mothers with fullterm infants were directly compared stated that poorer representations were found
among mothers of preterm infants in the first months post-partum (Borghini,
Pierrehumbert, Miljkovitch, Forcada-Guex, & Ansermet, 2006; Feldman, Weller,
Leckman, Kuint, & Eidelman, 1999; Forcada-Guex et al., 2011). However, some
researchers have failed to find differences in maternal representations between
mothers of full-term and preterm infants (Korja et al., 2009; Meijssen et al., 2011).
Taking a closer look at the latter studies, only one of the studies (Korja et al., 2009)
directly compared mothers of full-term infants and mothers of preterm infants to
each other. The other study (Meijssen et al., 2011) only reported that the distribution of balanced and unbalanced representations was similar to the distributions
generally found in mothers of full-term infants.
One type of maternal representations that has not been addressed yet, and that
has only recently been described in the literature, concerns representations of a
very distinctive and negative unbalanced kind. It was found that some mothers
who rather tend toward unbalanced representations also display severe disruptions
in their representations. Disrupted representations are characterized by affective
communication errors, role confusion, disorientation, extreme intrusiveness, and/or
extreme withdrawal (Crawford & Benoit, 2009). In their narratives, these mothers
may report or describe the following about themselves in relation to their infant:
inappropriately responding to the infant’s cues, asking the infant for affection or
attention, speaking with a frightened voice or indicating fear of the infant, pulling
or grabbing the infant or failing to interact with the infant (Crawford & Benoit,
2009). In Table 3.1, descriptive examples are given for each disrupted feature. Disrupted attachment representations are thought mainly to evolve after traumatic
experiences within the context of attachment relationships (Slade, Grienenberger,
Bernbach, Levy, & Locker, 2005). Trauma within attachment relationships has been
defined by Pianta, Marvin, Britner and Borowitz (1996) as events that leave the
individual feeling helpless and out of control. Several studies have described that
this relates back to trauma in the past, especially a trauma in relation to one’s own
caregiver during childhood (e.g., experiencing extremely insensitive behaviour
such as maltreatment and abuse by the caregiver, or sudden loss of the caregiver)
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(Carlson, Cicchetti, Barnett, & Braunwald, 1989; Lyons-Ruth, Bronfman, & Parsons,
1999; Main & Solomon, 1986).
Table 3.1 Descriptive examples of maternal disrupted representations
Disrupted features

Descriptive examples from maternal narratives

Affective communication
errors

‘I sometimes put my infant on top of the cooking hood. Although he
looked afraid once, I think he likes it. I know he might fall, but in that
case I will glue him back together’. (mother laughs)

Role / boundary confusion

‘I tell my baby about all my thoughts and worries. She can comfort me.
I treat her like a friend.’

Disorientation

‘When my baby cried I did not know what to do…’ (inaudible as
mother whispers)…‘I was overwhelmed.’

Intrusiveness / negativity

‘The relationship with my infant is difficult and exhausting. My infant
often refuses to eat, and in that case I force him to.’

Withdrawal

‘What do you mean by relationship? Every infant needs to be carried
around from A to B.’

Pianta et al., (1996) declared that current traumatic events within the attachment
system may also concern current events in the caregiving relationship. They studied a sample of mothers with infants that had either cerebral palsy or epilepsy,
and found that receiving the diagnosis that one’s infant has a disability or chronic
illness can be very traumatic and can affect the maternal caregiving system. Such
an event was associated with disorganized representations of the infant, typified
by anger, guilt, fear and disappointment. These unresolved grief reactions to the
infant’s disability may hamper optimal parenting. Based on these findings, we suggest that a preterm birth could be such a traumatic event in the caregiving relationship that it has the potential to impact the mother’s representations of the infant
and parenting behaviours, as well as the infant’s developing attachment system.
Research is needed in order to shed light on the incidence of disrupted representations among mothers of preterm infants, as it has been demonstrated that
maternal disrupted representations can have severe negative consequences for
the infant. The presence of maternal disrupted representations has namely been
associated with disorganized atypical maternal behaviours, such as expressing
intrusive behaviour, fearful behaviour, contradictory signalling towards the infant
or withdrawal from the infant (Crawford & Benoit, 2009). Such extreme forms of
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misattunement lead to fear and emotional dysregulation in the infant, because
the caregiver is simultaneously the source of comfort but also a source of fear.
These infants subsequently display fearful, avoidant and disoriented behaviour
towards the caregiver (Main & Solomon, 1986). Although insecure infant attachment in general has been linked to a risk of psychopathology, disorganized infant
attachment has been regarded as the most detrimental type of attachment and is
recognized as a risk factor for the most severe forms of psychopathology and the
poorest socio-emotional outcomes (Deklyen & Greenberg, 2008).

The present study
The present study prospectively examines the impact of maternal representations
on the quality of maternal interactive behaviour and on the attachment security of
the infant. We hypothesize that maternal representations are more often disrupted
after preterm birth. Furthermore, we expect that disrupted maternal representations at 6 months after childbirth negatively influence the infant’s attachment
at 24 months, directly and/or indirectly through different aspects of maternal
interactive behaviours at 6 and 24 months. Finally, we compare the relations between the different constructs (representations, maternal interactive behaviour
and infant attachment) between the gestational age groups. We expect that the
conceptual model applies to all three gestational age groups. If mothers display
disrupted representations more often after preterm birth, and if the model applies
to preterm dyads, these mothers should, in theory, also show less optimal interactive behaviour, which subsequently predicts poorer infant attachment.

Method
Participants
This study is part of a longitudinal project in which parents of full-term and preterm
infants are followed during the first two years post-partum (Tooten et al., 2012).
Parents were recruited by nurses or pediatricians affiliated with maternity wards
of six general hospitals or to Neonatal Intensive Care Units of two specialized
hospitals in The Netherlands. The participants were mothers of healthy full-term
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infants (≥37 weeks of gestational age (ga), n=75), mothers of moderately preterm
infants (32-37 weeks ga, n=68) and mothers of very preterm infants (≤32 weeks ga,
n=67). Detailed demographic background information is presented per gestational
age group in the results section (see Table 3.2).

Measures
Maternal representations
The Working Model of the Child Interview (wmci) is a one-hour semi-structured
interview that elicits and classifies parents’ perceptions of, and subjective experiences with, the infant and the relationship with the infant (Zeanah, Benoit, &
Barton, 1986; Zeanah, Benoit, Hirshberg, Barton, & Regan, 1994). Based on the
original wmci coding scheme, mothers can be classified as balanced, disengaged
or distorted (see Zeanah et al., 1986). In the current study, we specifically focused
on the presence of disrupted representations, and therefore we used the recently
developed wmci-D (disrupted) scale (Crawford & Benoit, 2009) to evaluate maternal representations. This scale has been found to correspond to the disorganized
attachment of infants as well as to the unresolved attachment of adults, providing
evidence for convergent and predictive validity of the wmci-D scale (Crawford &
Benoit, 2009). Throughout the course of the interview, representations can be classified as disrupted, either by describing disrupted behaviours towards the infant
(interview content) or by conveying their narrative in a disrupted way (interview
process/discourse). For example, when a mother describes a situation in which
her child could be hurt, she describes her behaviour as failing to respond to protect her child (interview content). Or she may laugh during the interview when
describing her infant’s distress in that situation (interview process/discourse). The
wmci-D scale consists of five 7-point subscales of disrupted behaviour (affective
communication errors, role/boundary confusion, disorientation, intrusiveness/
negativity, withdrawal), which collectively result in a total wmci-D score. Representations are classified as disrupted when the mother has a total wmci-D score of
5 or higher on a 7-point rating scale. Before analysing the videotaped interviews,
three coders (authors R.H., A.T., H.H.) were trained by one of the developers (Diane
Benoit) and proved to be reliable on the wmci-D reliability test (≥ 80%). After hav-
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ing completed the training and the reliability test, the three coders independently
coded the collected interview tapes. Additionally, in order to estimate inter-rater
reliability, twenty interviews (10%) were double-coded, which yielded a kappa of
.783 (binary outcome: disrupted / not-disrupted).
Maternal interactive behaviour
Maternal behaviour was analysed and coded using a modified version of the
Qualitative Scales of the Observational Ratings of Mother-Child Interaction of the
National Institute of Child Health and Human Development Early Care Research
Network (nichd coding scales) (1999). The nichd has good predictive validity:
studies have found a relation between maternal sensitivity assessed by the nichd
scales at 6-months post-partum and future infants’ attachment security (McElwain & Booth-Laforce, 2006). In the original coding scheme, maternal interactive
behaviour is scored on six 4-point scales: sensitivity to non-distress, intrusiveness,
detachment, positive regard for the infant, negative regard for the infant, flatness of
affect. Both the quality and the quantity of behaviour should be taken into account
during coding. For example, when rating a mother’s sensitivity to non-distress, a
mother who responds slowly and infrequently to the child, but her responses are
appropriate and sensitive, should not receive a maximum rating of 4 but instead
would receive a rating of 2 or 3.
To reduce the number of variables and because global ratings of mother-infant
interaction have better psychometric properties and demonstrate better validity than
the individual 4-point scales (Egeland, Kalkoske, Gottesman, & Erickson, 1990),
composite scores were computed. In the present study the six original subscales
were clustered into three composite scores. Based on a previous study (Hoffenkamp
et al., 2015), the ‘Sensitivity to non-distress’ and ‘Positive regard for the infant’ subscales were combined into one composite score for ‘Sensitivity’. The key defining
characteristic of maternal sensitivity is that the interaction is infant-oriented. A
sensitive mother is aware of the infant’s needs and interests and is responsive to
them. The ‘Intrusiveness’ and ‘Negative regard for the infant’ subscales were combined to measure ‘Intrusiveness’. Mothers who score highly on this scale impose
their own agenda on the infant. They do not allow the infant to influence the pace
or focus of play, they tend to overwhelm the infant with a rapid succession of toys
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or suggestions, or abruptly discipline the infant. The ‘Detachment’ and ‘Flatness of
affect’ subscales were combined to assess ‘Withdrawal’. Mothers with a high score
on this scale appear to be emotionally uninvolved and do not provide support or
‘scaffolding’ that enables the infant to expand his/her activities. All three composite
scores for maternal interactive behaviour ranged from very uncharacteristic to very
characteristic on a 7-point scale. Internal consistency of the three composite scores
was calculated and was shown to have moderate (Intrusiveness α = .60) to good
internal consistency (Sensitivity α = .80, Withdrawal α = .76). At both T1 and T2,
thirty tapes were double-coded, and the Intraclass Correlation Coefficient (icc)
was calculated to determine the inter-rater reliability. The icc for Sensitivity was
.85 (T1) and .87 (T2), for Intrusiveness .88 (T1) and .94 (T2), for Withdrawal .83
(T1) and .94 (T2).
Infant’s attachment security
The security of the infant’s attachment to his/her mother was assessed by means
of the Attachment Q-set (aqs) (Waters, 1995; Waters & Deane, 1985). The aqs is
considered a valid measure of security of attachment (Van IJzendoorn, Vereijken,
Bakermans-Kranenburg, & Marianne Riksen-Walraven, 2004). It comprises 90
cards each of which describes specific behavioural characteristics of infants between 12 and 48 months, and reflects either the secure base phenomenon itself or
behaviours associated with it. After observing the infant and mother during the
home visit, the cards were equally sorted by the observer over nine stacks (10 cards
per stack) that represented the degree to which each statement was indicative of
the observed behaviour of the infant (1 meant ‘least descriptive of the child’, 9 was
‘most descriptive of the child’). The profile that was generated by sorting was subsequently compared to a criterion sort of the hypothetically ‘most secure’ infant.
The infant’s final score is the correlation coefficient between the profile and the
criterion sort. Security scores can range from + 1.00 (most secure) to -1.00 (most
insecure). Ten families were visited by two observers together, and inter-rater reliability was satisfactory (icc= .846).
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Procedure
Ethical and local feasibility approval was obtained for all participating hospitals.
Nurses informed mothers about the aim and design of the study, and provided
them with an information brochure. Mothers with poor understanding of the Dutch
language were excluded. All participating mothers gave their written consent. Participants were visited in their homes by one of the researchers at two time-points;
6 months (T1) and 24 months (T2) after childbirth. We chose 6 months as the first
time-point, because the infants’ health status was relatively stable at that time
and all infants (also the very prematurely born infants) had been discharged from
the hospital. At home, the mothers bear the full responsibility for the care of the
infant. We also opted for 24 months as a time-point because previous studies have
noted that, until this age preterm infants are engaged in catching-up with full-term
infants in terms of motor and mental skills (see Marlow, 2004, for example). At
T1, we assessed the mother’s representations of the infant. On both measurement
occasions, the mother’s interactive behaviour with her infant was video-taped for
10-15 minutes. These recordings were later coded for maternal interactive behaviours. The mother-infant dyads received a number of age-appropriate toys, and the
mothers were asked to play with their infant as they would normally do. During
the second home visit – which lasted 2 hours – the infants’ attachment behaviour
was observed. After the home visit, these observations were used to generate the
aqs profile.

Results
Analyses were performed with spss (version 19.0) and the Lavaan package (Rosseel, 2012) in R statistical software. Four sets of analyses are presented below. The
first set addresses the background characteristics of the participants. The second
focuses on gestational age differences upon maternal representations, maternal
interactive behaviour, and infant attachment. The third set addresses the question
as to whether or not maternal interactive behaviour mediates the relation between
maternal representations and infant attachment in full-term and preterm dyads.
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The final set of analyses describes concordance rates between maternal disrupted
representations and insecure infant attachment.

Background characteristics
Table 3.2 presents infant medical data and maternal demographic data. Naturally,
the full-term, moderate preterm and very preterm infants differed considerably
on infant medical data (see Table 3.2). Additional group differences were found
with regard to maternal age (F (2,204) = 4.7, p=.010), maternal educational level
(χ2 (4) = 19.3, p=.001), and infant’s birth order (first child or experienced mother)
(χ2 (2) = 14.4, p=.001). These variables were treated as control variables in subsequent analyses.

Group differences in maternal representations, maternal
interactive behaviour, and infant attachment
To investigate gestational age group differences in maternal representations, we
performed a logistic regression analysis, with representations categorized as disrupted or not disrupted. As Table 3.3 shows, there was no support for differences
in the rate of disrupted representations between the three gestational age groups:
23.5% of mothers of full-term infants, 19.5% of mothers of moderately preterm
infants, and 21.6% of mothers of very preterm infants had disrupted representations (preterm groups versus full-term group: p=.659, odds ratio: .94, very preterm
versus moderate preterm group: p=.776, odds ratio: 1.06).
Subsequently, to examine gestational age group differences on maternal interactive behaviour and on infant attachment security, a general linear model (glm)
was set up with the gestational age group as between-subjects factor. Given that the
between-subject factor has three ordered levels, two planned orthogonal contrasts
were conducted: (C1) contrasting the full-term group with the preterm groups,
and (C2) the moderately preterm group with the very preterm group. Age, education, and infant’s birth order were included as control variables. Full-information
Maximum Likelihood was used to estimate the glm. Results are displayed in Table
3.3. With respect to the three aspects of maternal interactive behaviour there were
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Table 3.2 Infant birth characteristics and maternal demographics
FT (n=75)

MP (n=68)

VP (n=67)

Mean (sd)

Mean (sd)

Mean (sd)

F or χ2 value

Infant birth characteristics
Gestational age (wks)
Gestational age (range)

39.47 (1.37)

34.59 (1.29)

29.52 (1.83)

37-42

32-37

25-32

Birth weight (gram)

3443 (500)

2343 (562)

1322 (373)

Birth weight (range)

2030-4865

1220-4280

592-2220

5-min Apgar

764.51***
335.90***

9.6 (.67)

9.2 (1.2)

7.8 (1.5)

44.43***

bpd/irds A, n (%)

2 (2.7)

10 (14.7)

28 (41.8)

54.80***

Infection, n (%)

1 (1.4)

3 (4.4)

19 (28.4)

49.18***

ivh grade

I/ii B,

0 (0)

1 (1.5)

16 (23.9)

42.44***

Incubator, days

n (%)

.19 (1.2)

7.1 (7.9)

37.9 (21.7)

159.56***

Hospital, days

2.6 (2.3)

17.9 (10.7)

61.2 (27.0)

232.80***

Birth order (first infant)

37 (49.3)

49 (72.1)

52 (77.6)

14.36***

Male sex, n (%)

35 (47.3)

39 (57.4)

35 (52.2)

1.44

33.37 (4.41)

31.18 (5.05)

31.19 (5.30)

Maternal demographics
Maternal age (yrs)
Marital Status, n (%)

4.49

• Married/ registered partners

45 (60.0)

40 (58.8)

34 (50.7)

• Cohabiting

27 (36.0)

27 (39.7)

28 (41.8)

• Single/ divorced

2 (2.7)

1 (1.5)

5 (7.5)

• Unknown

1 (1.3)

0 (0.0)

0 (0.0)

Educational Level, n (%)

• Low

19.25**
7 (9.3)

12 (17.6)

12 (17.9)

• Medium

15 (20.0)

28 (41.2)

30 (44.8)

• High

52 (69.3)

28 (41.2)

24 (35.8)

1 (1.3)

0 (0.0)

1 (1.5)

69 (92.0)

65 (95.6)

63 (94.0)

• Unknown
Dutch Nationality, n (%)

Note. ft= full-term, mp= moderately preterm, vp= very preterm.
A bpd= Bronchopulmonary dysplasia, irds= Infant respiratory distress syndrome.
B ivh= Intraventricular haemorrhage.
*** p≤ .001, **p≤ .01, * p<.05
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4.69**

.80

no differences between the three gestational age groups at T1. At T2, no differences
were found between mothers of full-term infants and preterm infants on maternal
interactive behaviour. However, mothers of moderate preterm infants obtained
higher scores on maternal sensitivity as compared to mothers of very preterm infants
(p=.019, Cohen’s d= -.576, indicating a ‘medium’ effect). No differences were found
on the two other aspects of maternal behaviour (intrusiveness and withdrawal).
There were no differences between the groups on infant attachment. One of the
background variables (for which we controlled), namely educational level, was
significantly associated with maternal interactive behaviour (higher educational
level was linked to more sensitivity: b= .732, β= .394, p<.001, less intrusiveness:
b= -.546, β= -.349, p<.001 and less withdrawal: b= -.456, β= -.292, p<.001). Higher
educational level was also positively related to infant attachment security (b= .188,
β=.266, p= .001).
Table 3.3 Adjusted means and effect sizes for maternal interactive behaviour and infant
attachment security
FT

MP

VP

C1
C2
p-value Odds Ratio/ p-value Odds Ratio/
Cohen’s d
Cohen’s d

23.5

19.5

21.6

.659

.94 (or)

.776

1.06 (or)

Maternal representations
Disrupted representations (%)

Maternal behaviour at T1 and T2
T1 Sensitivity

5.41

5.42

5.49

.826

.044

.755

.069

T1 Intrusiveness

1.80

1.87

1.67

.876

-.026

.291

-.196

T1 Withdrawal

1.72

1.48

1.63

.339

-.164

.434

.148

T2 Sensitivity

5.05

5.22

4.65

.573

-.119

.019

-.576

T2 Intrusiveness

1.72

1.91

1.93

.265

.201

.938

.016

T2 Withdrawal

1.77

1.76

2.06

.467

.138

.166

.304

.54

.45

.45

.053

-.100

.591

.032

Infant attachment
Infant attachment security

Note. ft= full-term, mp= moderately preterm, vp= very preterm.
Planned contrasts: (C1) contrasting the preterm groups versus the full-term group, (C2) contrasting the
very preterm group versus the moderate preterm group.
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Structural model
Mediation analysis by means of structural equation modeling (sem) was conducted
to test the direct, indirect and total effects of representations and maternal behaviour on the infants’ attachment security. The model was estimated using Full
Information Maximum Likelihood, in order to handle missing data. Model fit was
evaluated by the χ2, the root mean square error of approximation (rmsea) and the
comparative fit index (cfi) (see (Hu & Bentler, 1999), for example). Bias-corrected
bootstrapping (re-sampling data with replacement, i.e., 2500 times, to create a
sampling distribution) was performed (Mackinnon, Lockwood, & Williams, 2004).
The results revealed that the model dovetailed well with the data (χ2 (df= 6) = 5.252,
p= .512, rmsea= .000, p= .771, cfi= 1.000).
As expected, disrupted representations at T1 were significantly associated with
a concurrent lower quality of maternal interactive behaviour: mothers whose representations of their infant were disrupted, displayed significantly less Sensitivity
(b= -.862, β= -.271, p<.001), more Intrusiveness (b= .822, β= .306, p<.001) and more
Withdrawal (b= .786, β= .295, p<.001) during interaction at T1. In addition, mothers
with a higher educational level showed significantly more sensitive (b= .599, β= .322,
p<.001), less intrusive (b= -.420, β= -.268, p<.001), and less withdrawn (b= -.334,
β= -.215, p=.002) behaviour. The quality of maternal behaviour remained relatively
stable between T1 and T2 months: mothers who displayed insensitive, intrusive
and withdrawn behaviour during interaction at T1, continued to demonstrate this
behaviour at T2 (Sensitivity b= .176, β= .176, p<.001; Intrusiveness b= .231, β= .231,
p=.002; Withdrawal b=. 220, β= .221, p=.001).
The quality of maternal representations at T1 not only predicted concurrent
maternal behaviour, but also foretold future maternal behaviour. Having disrupted
representations continued to have a ‘negative’ effect on the quality of all three
aspects of maternal behaviour at T2 (effects on Sensitivity b= -1.076, β= -.337, p<
.001; Intrusiveness b= .450, β= .169, p= .037; Withdrawal b= .542, β= .203, p= .011),
after controlling for the baseline quality of maternal behaviours at T1.
Overall, 43.1% of variance in infant attachment security could be explained
by the quality of maternal representations and maternal behaviour at T1 and T2.
When controlling for maternal behaviour, the direct effect of maternal represen64

tations on infant attachment was not significant (b= -.105, 95%ci [-.292, .016], β=
-.139, p=.054). In contrast, the total indirect effects via maternal behaviour were
significant (b= -.176, 95%ci [-.347, -.126], β= -.233, p<.001) and accounted for 62.7%
of the total effect (b= -.280, 95%ci [-.525, -.208], β= -.372, p<.001) of maternal representations on infant attachment. These results are consistent with mediation,
and support our hypothesis.
As a next step we compared a model with the variable maternal Sensitivity to a
model with the three components of maternal behaviour, to examine whether or
not the two other components (Intrusiveness and Withdrawal) contribute to infant
attachment above and beyond maternal sensitivity. The model comparison was
based on the following set of model selection criteria: the χ2 test of exact model fit,
the root mean square error of approximation (rmsea: ≤ .08 = acceptable, ≤ .05 =
good) to assess close fit, the comparative fit index to assess fit against a null reference model (cfi: > .9 = acceptable, >.95 = good), the Akaike information criteria
(aic), and the sample size adjusted Bayesian information criterion (nbic) for relative comparisons balancing model fit and model complexity (Hu & Bentler, 1999).
Table 3.4 displays the matching statistics of the model comparison. The model
with the single variable ‘maternal sensitivity’ predicted 38.7% of the variance in
infant attachment security, whereas the model that included all three aspects of
maternal behaviour explained 43.1% of the variance (i.e., an increase of 4.4%),
and this latter model fitted the data significantly better (Δχ2=13.25, Δdf=4, p=.010).
As a final step, a multi-group sem model with regression coefficients set equal
across all groups was compared to its unconstrained counterpart to test if relationships between the variables (i.e., representations, maternal behaviour and infant’s
attachment) differed across the gestational age groups. Again, model comparison
was based on the chi-square difference test and on comparative fit indices. The
multi-group analysis demonstrated that the relations among the variables did not
differ between groups (Δχ2=20.76, Δdf=16, p=.188). The comparative fit indices are
presented in Table 3.5.
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Table 3.4 Model comparison: additional effects of assessing three maternal interactive behaviours
Model

df

χ2

p

rmsea

rmsea p

aic

nbic

cfi

R2

1

10

18.503

.010

.064

.272

6008

6020

.986

.387

2

6

5.252

<.001

.771

6003

6016

1.000

.431

Model 1: mediation model through maternal sensitivity (with fixed regression coefficients of intrusiveness and withdrawal)
Model 2: mediation model through maternal sensitivity, intrusiveness and withdrawal

Table 3.5 Model comparison: multi-group analysis
Model

df

χ2

1

34

35.684

2

18

14.923

p
.188

rmsea

rmsea p

aic

nbic

cfi

.027

.649

5520

5548

.997

<.001

.812

5531

5562

1.000

Model 1: regression effects are set equal across all groups
Model 2: unconstrained model (regression effects are free to vary across all groups
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Figure 3.1 Model results depicting standardized effects of maternal representations and
maternal interactive behaviour (sensitivity, intrusiveness and withdrawal) on infant
attachment security (adjusted for maternal age, education and parenting experience).
Control variables and error terms are omitted for clarity of presentation.
Chi square (df = 6) = 5.252, p=.512, rmsea= .000, p=.77, cfi= 1.000. R2 Infant attachment =
43.1%, N=210.
Total effects = -.37 (p<.001), Total indirect effects = -.23 (p<.001), Direct effect = -.14 (p=.054).
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Concordance between maternal representations and
infant attachment
Additional categorical analyses were conducted to examine the number of secure
and insecure infants in the groups of mothers with and without disrupted representations. Based on previous research, infants were classified as ‘secure’ if their
aqs security score was ≥.33, and as ‘insecure’ if the aqs security score was <.33
(Ahnert, Pinquart, & Lamb, 2006; Howes, Vu, & Hamilton, 2011). In the present
study, infants whose mothers had disrupted representations had a mean aqs score
of .30 (sd= .31), which is below the <.33 threshold, whereas infants whose mothers
had non-disrupted representations had a mean aqs score of .54 (sd= .20). Of the
mothers classified as having disrupted representations, 47% of the infants had low
aqs scores (<.33). Of the mothers with non-disrupted representations, only 15%
had low aqs scores. We thus found significant correspondence between maternal
disrupted representations and infant insecurity (77%, χ (1) = 17.2, p< .001, Cohen’s
kappa= .33).

Discussion
The present study prospectively examined whether or not maternal representations, after preterm childbirth, were more often disrupted in comparison to those
after full-term childbirth. Furthermore, it was examined whether or not maternal
interactive behaviour mediates the relation between maternal representations and
infant attachment, in a sample of full-term, moderate preterm and very preterm
infants.
The results of the present study demonstrated that mothers with preterm infants
are not specifically at risk of developing disrupted representations. Thus, a premature childbirth itself does not necessarily generate disrupted representations of the
infant and the relationship with the infant. This was contrary to our expectations,
as we hypothesized that a preterm birth would be a traumatic event that negatively
impacts the quality of maternal representations. The present study is the first to
specifically examine disrupted representations among mothers of preterm infants,
and therefore we cannot directly compare our results to other studies. Other re-
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search examined the rate of unbalanced representations among mothers of preterm
infants. Most studies found that mothers of preterm infants had higher rates of
unbalanced representations compared to mothers of full-term infants (Borghini et
al., 2006; Feldman et al., 1999; Forcada-Guex et al., 2011). However, there was one
study that did find an equal quality of maternal representations among mothers
of preterm and full-term infants in a direct comparison of these mothers (Korja
et al., 2009). Our findings can be explained by two factors. First, mothers in our
sample were actively involved in caregiving throughout the infant’s hospitalization
period. For instance, kangaroo care was practiced regularly by mothers of preterm
infants, since this is part of the daily routine in nicus in The Netherlands, and it
has been suggested that, by doing this, mothers learn to recognize the preterm
infant’s cues and consequently take an active role in nursing their infant (Feldman,
Weller, Sirota, & Eidelman, 2003). Feelings that are related to traumatizing events,
i.e., feeling helpless and out of control (Pianta, Marvin, Britner, & Borowitz, 1996),
may have been alleviated by the support the mothers received, and therefore the
mothers might not have developed disrupted representations with respect to their
infant. The quality of support, e.g., from the hospital staff, but also from a spouse
or parents, might have contributed positively to the mother’s perception of her role
as caregiver and her relationship with the infant. Future research should examine
the influence of the support system in more detail.
A different explanation can also be proposed. Although a mother not merely
assimilates her baby into her existing representational attachment system, but
also accommodates the reality and characteristics of this specific infant (Solomon
& George, 1996), the specific situation and specific infant characteristics may not
induce a shift from a non-disrupted representational style to a disrupted representational style. With respect to whether maternal representations are disrupted
or non-disrupted, the representational system may in fact be relatively stable in
adulthood and insensitive to actual circumstances and infant characteristics, in
contrast to what has been suggested by Pianta et al., (1996). We propose that, based
on past attachment experiences, especially with one’s own caregiver, a mother may
have already internalized a non-disrupted representational style, and in case of an
adverse event within the attachment system (such as a preterm delivery), this style
enables her to regulate her emotions, to seek support and to adapt to the situation,
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thereby preventing the development of disrupted representations of the infant.
This however remains a topic that unequivocally needs further research.
Other studies that did not focus on mothers with unhealthy infants, but assessed
the incidence of disrupted representations in a sample of mothers with atypically
developing children, can support this idea to some extent. Mothers with autistic
infants (i.e., an atypical developing infant) were just as likely as control mothers to
have non-disrupted representations (Oppenheim, Koren-Karie, Dolev, & Yirmiya,
2009). In contrast, in a study among mothers that had been victims of sexual abuse
in childhood (early trauma within the attachment system), but with healthy infants,
it was found that 97% of mothers had disrupted representations (Oppenheim &
Koren-Karie, 2009). These findings emphasize the importance of the attachment
history and abilities of the mother in the mother-infant relationship with respect
to developing non-disrupted representations of the infant, regardless of the degree
to which the situation or the infant may be taxing.
The results of our present study further support the hypothesis that maternal
interactive behaviour is an important mechanism through which maternal representations influence the development of infant attachment. Maternal disrupted
representations were related to lower sensitivity, more intrusiveness and more
withdrawal during mother-infant interaction, which in turn led to lower infant
attachment security. This model applied to full-term as well as to moderate and
very preterm dyads. To our knowledge, this is the first study to reveal this mediation mechanism in preterm dyads. A previous study among mothers of preterm
infants already demonstrated a significant relation between maternal representations and maternal interactive behaviour (Korja et al., 2010), but did not focus on
the effects upon infant attachment. The present study suggests that it is indeed a
mother’s representations and her interactive behaviour that contribute to infant
attachment, regardless of the prematurity of the infant.
Taking a closer look at the model revealed some interesting findings. First,
all three components of maternal interactive behaviour (sensitivity, intrusiveness and withdrawal) explained significantly more variance in infant attachment
than a model with only maternal sensitivity. This was also suggested by Hopkins
et al., (2013) who found that, besides maternal insensitivity, maternal hostility
(equivalent to ‘intrusiveness’ in this study) contributed to lower infant attach-
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ment security. Therefore, in addition to maternal sensitivity, a broader array of
parenting behaviours needs to be assessed when investigating the determinants
of infant attachment. Second, the results of our study demonstrate that maternal
representations continue to exert an influence on future maternal behaviour at
24 months, when controlling for the quality of maternal behaviour assessed at 6
months post-partum. This implies that mothers with disrupted representations
become even less sensitive, more intrusive and more withdrawn as their infant ages.
This may be due to the fact that a two-year-old infant is more demanding during
interaction than a 6-month-old infant, in the sense that a two-year-old brings more
initiatives into the interaction, which might subsequently trigger more negative
maternal behaviours. Third, maternal caregiving at 24 months continued to play
a role in the infant’s attachment security at 24 months, controlling for the effects
of maternal behaviour at 6 months. This finding was consistent with other studies
(Posada et al., 2007; Vereijken et al., 1997). Thus, although early parenting definitely
contributes to the development of a secure infant attachment, concurrent caregiving is still important for infant attachment security in the second year of life.
Several limitations of the present study need to be considered. First, we did
not assess specific ‘atypical’ behaviours, which can be measured by the Atypical
Maternal Behaviour Instrument for Assessment and Classification (ambiance)
(Lyons-Ruth et al., 1999). For instance, we did not assess disoriented maternal
behaviours or disrupted affective communication, behaviours that are related to
disrupted representations and disorganized infant attachment (Lyons-Ruth et al.,
1999). Nonetheless, we did not solely rely on maternal sensitivity, but also focused
on intrusiveness and withdrawal, which can also be regarded as ‘atypical’ behaviours,
as these behaviours are forms of misattunement and can induce fear in the infant
(Lyons-Ruth et al., 1999). However, it would be interesting to use the ambiance
in future research to study the relations between disrupted representations and
some specific atypical behaviours that we did not measure in this study. Next, the
lack of a category that comprises disorganized infant attachment, similar to the
disorganized category in the Strange Situation Procedure (Ainsworth et al., 1978),
constituted another limitation. We conducted additional categorical analyses that
revealed that infants whose mothers had disrupted representations displayed
insecure attachment behaviour, but no statement can be made with respect to
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disorganized infant attachment. Furthermore, we did not specifically measure
maternal interaction and infant attachment during a period in which the infant
was distressed. Sensitivity to distress has been regarded by some researchers as a
central feature that leads to infant attachment security. There were two reasons for
not focusing specifically on infant distress. First, because we opted to conduct home
visits to build up data collection (in order to assess the mother-infant relationship
a naturalistic setting), only some of the infants became distressed during the home
visit. Second, and perhaps more important, a broader view of maternal sensitivity has been suggested by Belsky and Fearon (2002). In their study they defined
sensitivity in terms of the ‘timeliness and responsiveness of maternal interactive
behaviour to a variety of infant cues’ (Belsky & Fearon, 2002, p. 371). Research has
shown that maternal sensitivity assessed in different situations (including less
stressful situations) is found to be significantly related to infant attachment (De
Wolff & van IJzendoorn, 1997; Van Bakel & Riksen-Walraven, 2002).
Taken together, the present study showed no support for differences in the rate
of disrupted representations between mothers of full-term and preterm infants.
Our results indicate that a preterm birth itself does not necessarily generate maternal disrupted representations. Furthermore, disrupted representations were
associated with lower quality of concurrent and future maternal behaviour, and
subsequently led to lower infant security, irrespective of gestational age group. The
clinical relevance of our findings is that dyads at risk of encountering problems
in the mother-infant relation can be identified at a very early stage by examining
maternal representations. Early identification and the application of effective interventions can lead to the prevention of subsequent negative maternal behaviour
towards the infant and may diminish the risk of insecure infant attachment and
associated psychopathology in full-term and preterm infants.

Summary
The present prospective study examined the impact of moderate and very preterm
birth on the quality of maternal representations of her infant and the relationship
with her infant. Additionally, we examined whether or not different components
of maternal interactive behaviour, namely, maternal sensitivity, intrusiveness and
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withdrawal, mediated the relation between maternal disrupted representations
and infant attachment security. The results of the study reveal that a premature
childbirth in itself does not necessarily generate disrupted representations of
the infant and the relationship with the infant. Furthermore, maternal sensitivity, intrusiveness and withdrawal appear to be important mechanisms through
which maternal representations influence the development of infant attachment
in both full-term and preterm infants. Despite its limitations, this study makes an
important contribution in demonstrating that maternal risk factors in particular
(i.e., disrupted representations) have an impact on the mother-infant relationship, regardless of the degree to which the child is demanding. Clinicians should
focus on early assessment of the quality of maternal representations to identify
mother-infant dyads at risk.
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Abstract
Despite the knowledge that fathers uniquely contribute to the development of
their infants, relatively few studies have focused on the father-infant relationship during early infancy. In the present longitudinal study we included 189
fathers and examined whether their early attachment representations of the
infant predicted future quality of father-infant interaction. We also investigated whether these representations were related to the infant’s development.
Paternal attachment representations were assessed by means of the Working
Model of Child Interview (wmci) at 6 months post-partum and classified fathers’ representations as ‘balanced’ or ‘unbalanced’ (disengaged or distorted).
At 24 months, father-infant interaction was videotaped and analysed by the
nichd coding scales. Further, the Peabody Picture Vocabulary Test (ppvt-iii)
was administered to evaluate the infant’s verbal development. Results revealed
that fathers’ early attachment representations of the infant predict the quality
of future father-infant interaction, with balanced representations more strongly
associated with more favourable behaviours in fathers and infants. In addition, paternal interactive behaviour appears to be an important mechanism
through which paternal representations influence the development of the
infant. These results underline the importance of early identification of fathers
with unbalanced attachment representations, and we therefore recommend
that more attention should be directed to the quality of the early father-infant
relationship in clinical settings.
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Introduction
In the seventies, fathers were described as ‘forgotten contributors to child development’ (Lamb, 1975). Until then, research on parent-child relationships had focused
almost exclusively on the relation between a mother and her child and its impact
on a child’s social, emotional, behavioural and cognitive development (Lamb,
1975). In the years that followed, more research included fathers in family research
or focused primarily on the father’s role. Studies have demonstrated that infants
develop attachments to their mother and to their father, and the nature of these
attachments might differ. Grossman et al. (2002) noted that while infants usually
turn to their mother for comfort in times of distress, fathers might contribute
mainly by providing sensitive support during the infant’s exploration. Fathers’
sensitive behaviour during the infant’s exploration is characterized by sensitivity
to the child’s emotions, but also by support, cooperation and scaffolding. These
paternal behaviours during the child’s exploration will give the child a sense of
security during challenging tasks, and this encourages the child to concentrate
and master new skills (Grossmann et al., 2002). Recent studies emphasized that
fathers’ unique contribution to the child’s development already starts during early
infancy. For instance, regular paternal involvement and active engagement with the
infant have been associated with better cognitive and psychological infant outcomes
(Sarkadi, Kristiansson, Oberklaid, & Bremberg, 2008). Paternal disengaged and
avoidant interactions in the infant’s first months of life have been associated with
the onset of externalizing behaviour problems in childhood (Ramchandani et al.,
2013). These studies emphasize the influence that paternal behaviour exerts on the
development of a child early in life. But what causes the situation that some fathers
are sensitive and stimulating and others are disengaged or intrusive? Because most
research has been conducted with mothers, we will first summarize what is known
about underlying processes that affect interactive behaviour among mothers.
Research among mothers has demonstrated that the quality of maternal interactive behaviour is influenced by mothers’ internal attachment representations of her
infant and the relationship with her infant (e.g., Dayton, Levendosky, Davidson, &
Bogat, 2010; Oppenheim, Goldsmith, & Koren-Karie, 2004). Internal representations
are generalized ideas and schemes about social interactions (Bowlby, 1969/1982).
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These internal representations form a set of tendencies to interact in particular
attachment relationships. When a mother prepares for motherhood, she develops
specific ideas and expectations of her infant and her relationship with him/her
(Solomon & George, 1996). These representations develop most rapidly during the
first months post-partum. The quality of these representations differs between
individuals and can be evaluated by studying parental narratives. One instrument
that examines parental narratives is the Working Model of the Child Interview
(wmci) (Zeanah, Benoit, & Barton, 1986; Zeanah, Benoit, Hirshberg, Barton, &
Regan, 1994). The wmci is a semi-structured interview that focuses on the meaning
a child has to the parent by asking the parent about the subjective experiences and
perceptions of the child, parenting, and the relationship with the child (Zeanah et
al., 1994). In the wmci coding system, representations can be classified as either
‘balanced’ or ‘unbalanced’. Balanced representations are characterized by positive,
rich and coherent ideas of the infant and of the relationship with the infant. Unbalanced representations are characterized either by an emotional distance with the
infant (disengaged) or by confusion, insensitivity or preoccupation (‘distorted’)
(Benoit, Parker, & Zeanah, 1997). Research has demonstrated that the quality of
representations guides the way mothers interact with their infant. Mothers who
have balanced representations of their infant display higher levels of sensitivity
towards their infant than mothers with disengaged or distorted representations.
Mothers with disengaged representations showed more withdrawal from their
infant, while mothers with distorted representations showed more intrusiveness
towards their infant (Korja et al., 2010; Rosenblum, McDonough, Muzik, Miller, &
Sameroff, 2002; Sokolowski, Hans, Bernstein, & Cox, 2007). Korja et al. (2010) not
only investigated the effects of maternal representations on maternal interactive
behaviour, but also examined the effects of maternal representations on infant
interactive behaviour. Results showed that infants of mothers with unbalanced
representations showed higher levels of withdrawn mood and lower levels of infant’s quality of play and attention skills.
Despite these findings among mothers, very few studies have examined fathers’
early representations of the infant and its predictive value for later quality of the
father-infant relationship. One recent study of Vreeswijk et al. (2014) focused on
the stability of paternal representations during the transition to parenthood. The
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authors concluded that there is a strong concordance between fathers’ prenatal
and postnatal representations of the infant, assessed at 26 weeks of gestation and
6 months post-partum, respectively. This study did not address, however, the predictive value of representations on fathers’ interactive behaviour. To our knowledge,
no research has yet focused on the association between early paternal attachment
representations of the infant for later quality of father-infant interaction and infant
development. Although it seems reasonable to expect that paternal representations
guide paternal behaviour in a similar way as was found in mothers, we do not know
whether paternal representations assessed as early as the first months post-partum
are already ‘stable’ predictors of future quality of father-infant interaction and its
impact on the infant’s development. Despite changes in role patterns and the fact
that fathers in general have become more actively involved in the care for their
infants, mothers are often still the primary care-giver, especially in the first months
post-partum (Craig, 2006). If father’s early representations are indeed predictive
for the quality of the father-infant relationship, and if they are associated with the
infant’s development, early screening among fathers may be considered to prevent
problems in the father-infant relationship.

The present study
The present study is part of a longitudinal project in which mothers and fathers
of term and preterm infants are followed during the first two years post-partum
(Tooten et al., 2012). In our recent study with the same cohort (Tooten et al., 2014),
no significant differences were found between parents of term and preterm infants
in the distribution of representations. For this reason we do not focus on the effects
of infant’s prematurity in this study.
The aim of the present study is to examine whether the quality of early paternal
representations is associated with later quality of paternal and infant interactive
behaviour. Furthermore, we examine whether paternal interactive behaviour mediates the relation between paternal representations and infant’s development. We
expect that fathers with balanced representations display the highest quality of
paternal interactive behaviour, whereas fathers with unbalanced (disengaged or
distorted) representations will demonstrate lower quality of interactive behaviours.
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In line with this, we anticipate that infants of fathers with balanced representations
will demonstrate a higher quality of behaviour in interaction with their fathers
compared to infants with fathers that have unbalanced representations. We also
expect that infants of fathers with balanced representations demonstrate higher
developmental levels than infants of fathers with unbalanced representation. We
anticipate that the effects of paternal representations on infant’s development are
mediated by the quality of paternal interactive behaviour.

Method
Participants
As part of the larger longitudinal study, 220 fathers (and their partners) with a fullterm infant (>37 weeks of gestational age (ga)) or a preterm infant (24-37 weeks of
ga) were recruited between September 2009 and November 2011 in eight hospitals
in the south of The Netherlands. Pre-selection criteria were a hospital birth and
participants having sufficient understanding of the Dutch language. There were
no pre-selection criteria for infant’s medical health status. Parents received an
information brochure and a letter stating the aims and implications of the study
(e.g., time investment and the home visits). In case of participation, both parents
signed an informed consent. At 6 months post-partum – the first measurement
occasion of the present study (T1) – 14% of fathers had dropped out. This resulted
in 189 participating fathers (full-term n=71, preterm n=118). At 24 months postpartum – the second measurement occasion of this study (T2) – 150 fathers still
participated (full-term n= 62, preterm n= 88). There were no differences between
fathers that were followed up and fathers that dropped out on background characteristics (gestational age of the infant and sex of the infant, firstborn infant, paternal educational level, paternal age) or on the wmci classifications (respectively 18
(17.3%), 17 (27.9%) and 4 (16.6%) fathers with balanced, disengaged and distorted
(see measures) were not followed-up). Participating fathers were between 22 and
51 years old at time of their infant’s birth (M= 34.65 sd = 5.23). For 64% of the fathers, the newborn infant was their first infant (‘firstborn infant’), and 49% of the
infants were boys. Seventy-seven percent of fathers had completed a minimum
of higher general secondary education (at least ‘intermediate vocational level’).
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Procedure
At 6 months post-partum (mean = 6, range = 5-8) (T1), and 24 months post-partum
(mean = 24, range = 23-27) (T2) the families were visited by one of the researchers (R.H., A.T., H.H.) at home. We chose the time-point of 6 months post-partum
because all infants had been discharged from the hospital at that time and fathers
have had some time to adjust to the situation of being responsible for caring for
the infant. We further opted for 24 months as a measurement occasion, as it has
described as the general consensus (although not unanimous) to use correction for
gestational age at birth up to 2 years of age (Aylward, 2002). We assessed the infants
at 24 months chronological age, and in the analyses, we corrected for gestational
age at birth (by including it as a covariate).
At T1, fathers were interviewed in their homes. These interviews were recorded
and were later coded by means of the Working Model of Child Interview (wmci)
coding scheme (see measures). At T2, the Peabody Picture Vocabulary Test (ppvt)
was administered to the infant (see measures). Furthermore, fathers were asked to
play with their infant for approximately 15 minutes and were given several toys to
play with (bubble blow, jumping frogs and a bouncing ball). This free play interaction was videotaped and later analyzed by using the National Institute of Child
Health and Human Development (nichd) coding scales by the researchers (I.W.
and R.H.) (see measures). In addition to the quality of father-infant interaction, we
assessed the quality of mother-infant interaction. Mother-infant interaction was
recorded and coded in a similar way as father-infant interaction by means of the
nichd scales. In the present study, we were specifically interested in the unique
influence of the father and we therefore controlled for the effects of maternal interactive behaviour on the infant’s development.

Measures
Representations
Paternal attachment representations were assessed using the Working Model
of Child Interview (wmci) (Zeanah et al., 1986; Zeanah et al., 1994). During this
45-minute semi-structured interview, the father is asked about his subjective ex-
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periences and perceptions of the child, caregiving behaviour and his relationship
with the child. Afterwards, recordings were analyzed by using the coding system
of the wmci (Zeanah et al., 1994). Fathers’ narratives were rated on the subscales
Richness of perception, Openness to change, Intensity of involvement, Coherence,
Caregiving sensitivity, Acceptance, Infant difficulty and Fear for safety. Fathers’
affective tone was rated on the scales Joy, Anxiety, Pride, Anger, Guilt, Indifference and Disappointment. Scores on these subscales were used to classify fathers’
representations in one of the three categories: Balanced, Disengaged or Distorted.
These three representational categories were used in the data-analyses of the
present study. Prior to scoring the interviews, coders were trained by one of the
authors (H.v.B.), who received training by the developers of the wmci (C. Zeanah
and A. Smyke at Tulane University) until 80% reliability was reached. After coding the interviews, a second coder rated 20 (10%) randomly selected interviews.
Inter-rater correlation of the wmci classifications was .83 (kappa).

Quality of father-infant interaction
We coded father-infant interaction by using a coding system that was based on the
procedures of the National Institute of Child Health and Human Development
(nichd) (1999). In the original coding scheme, parental behaviour was scored
on six 4-point subscales: Sensitivity, Intrusiveness, Detachment, Positive regard,
Negative regard and Flatness of affect. Both the quality and the quantity of behaviour should be taken into account during coding. For example, when rating a
father’s sensitivity to non-distress, a father who responds slowly and infrequently
to the child, but his responses are appropriate and sensitive, should not receive a
maximum rating of 4 but instead would receive a rating of 2 or 3. The interactions
of a father who receives a rating of 4 on sensitivity to non-distress are characterized
by responses that are well timed and appropriate to the child’s signals. To realize
uniformity with a study using the same cohort (Hall et al., 2015; Hoffenkamp et al.,
2015), these six subscales were combined into three composite scores in the present
study. The scores on the subscales ‘Sensitivity to non-distress’ and ‘Positive regard
for the infant’ were added up to reflect one composite score for ‘Sensitivity’. The
scores on the subscales ‘Intrusiveness’ and ‘Negative regard for the infant’ were
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added up to measure ‘Intrusiveness’, and the scores on the subscales ‘Detachment’
and ‘Flatness of affect’ were added up to assess ‘Withdrawal’. Prior to scoring the
video observations, the main coder (I.W.) received a standardized training with
practice tapes until 80% reliability was reached with a second coder (R.H.), along
with regularly scheduled supervision during the process of coding. To evaluate
inter-rater reliability during the coding process, 20% of the recorded videos were
randomly selected and double coded by the second (previously trained) coder (R.H.).
Intra-class correlations (icc) showed an inter-rater reliability of .769 (Sensitivity),
.815 (Intrusiveness) and .898 (Withdrawal).
Infant behaviour was rated on five subscales: Positive mood, Negative mood,
Sociability, Activity level, Sustained attention. All subscales were rated on a 4-point
Likert scale and higher scores reflected higher levels of the indicated behaviour.
Video recordings were coded by a researcher who was blind to fathers’ early representations. For infant interactive behaviour, intra-class correlations (icc) were
.708 (Positive mood), .911 (Negative mood), .569 (Activity level), .621 (Sociability),
and .585 (Sustained attention).

Infant’s development
The Dutch version of the Peabody Picture Vocabulary Test–Third Edition (ppvt)
(Dunn & Dunn, 2004) was administered to the infant. The ppvt is a widely used test
to assess the receptive language skills of infants. The ppvt is highly correlated with
intelligence tests, such as the wppsi (r = .83) (Dunn & Dunn, 2004), and the score
on the ppvt can therefore be regarded as an indicator of the infant’s global level
of verbal development. During the test, the infant has to select 1 out of 4 pictures
to match a word that is orally presented by the examiner, and only one answer per
item is correct. For clinical practice, norms are available starting at 2 years and 3
months (27 months). Because infants in our study were on average 24 months old
at time of assessment, we could not compare the scores of infants in our sample
with a norm population. However, since raw scores, i.e., the number of correct
identified items, can give an indication about the language skills the infant has
developed so far and we were specifically interested in differences between groups
of infants (with balanced, disengaged and distorted fathers), we used these raw
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scores (as was previously done by Luu et al., (2009) among others), and compared
the groups on these scores.

Results
The analyses were conducted with the spss package (version 19.0 for Windows, spss
Inc., Chicago, il). We present three sets of analyses below. The first set addresses
the distribution of paternal representations. The second set reports the association between paternal representations and father-infant interaction. The final set
focuses on the effects of paternal representations and father-infant interaction on
the infant’s development.

The quality of fathers’ representations
Table 4.1 shows the distribution of fathers with balanced, disengaged and distorted
representations. Fifty-five per cent of the fathers were classified as having balanced
representations. About 32% of fathers were classified as having disengaged representations and 13% were categorized as distorted.
Table 4.1 Distributions of paternal attachment representations
wmci Representation
wmci Balanced

N (%)
104 (55)

wmci Disengaged

61 (32)

wmci Distorted

24 (13)

Total N

189 (100)

The quality of fathers’ representations and father-infant
interactive behaviour
We setup a General Linear Model (glm) to examine differences in the quality of
paternal interactive behaviour between fathers that were classified as having balanced, disengaged and distorted representations. In this analysis, parental sensitivity,
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intrusiveness and withdrawal (i.e., nichd) were treated as dependent variables, and
the classification of the representation (i.e., wmci) was the independent variable.
We treated the background variables ‘Infant’s gestational age at birth’, ‘Paternal
educational level’, and ‘Firstborn’ (parenting experience of father: first child of
father or father already had a child) as covariates. Subsequently, by a second glm
analysis (with the same covariates) we examined differences in infant interactive
behaviours (dependent variables) between the groups of balanced, disengaged and
distorted fathers (independent variable). For both glm analyses, we tested planned
contrasts (by the custom hypothesis test), to be able to determine which groups
(balanced, disengaged, distorted) differed from each other. Furthermore, effect
sizes (partial eta square (ηp2) were calculated in order to examine the strength of
effects. The interpretation of effect sizes follows Cohen’s guidelines about the eta
squared (.01 = small, .06 = medium, .14 = large) (Cohen, 1988).
Table 4.2 presents mean levels of paternal behaviours for each representation
classification. The multivariate test revealed significant differences in the quality
of paternal interactive behaviour between fathers with balanced, disengaged and
distorted representations (F (6, 274) = 4.706, p= <.001), with a medium to large
effect size (ηp2 = .093). Fathers with balanced representations displayed significantly higher levels of sensitivity, and lower levels of withdrawal (see Table 4.2).
No significant differences were found on intrusiveness. Fathers with balanced
representations differed from fathers with distorted representations in their scores
on all scales. Balanced fathers were more sensitive, less intrusive, and displayed
less withdrawal during interaction compared to fathers with distorted representations. Some differences were found between fathers with disengaged and distorted
representations as well; fathers with disengaged representations were more sensitive and less intrusive than fathers with distorted representations (see Table 4.2).
Table 4.2 also depicts mean levels of infant behaviours for each representation
classification. The multivariate test revealed significant differences in the quality
of infant interactive behaviour between the three representational groups (fathers
with balanced, disengaged and distorted representations) (F (10, 272) = 1.947, p =
.039), with a medium effect size (ηp2 = .067). Infants of balanced fathers differed
significantly from infants of distorted fathers. Infants of balanced fathers displayed
more sociability towards the father than infants of disengaged or distorted fathers.
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Infants of balanced fathers also showed higher levels of sustained attention during
interaction with their fathers compared to infants of distorted fathers (but not
compared to infants of disengaged fathers). There were no differences between
infants of disengaged and distorted fathers. No differences between the three
representational groups were found on infant’s positive and negative mood and
on infant’s activity level.
Table 4.2 Estimated means and standard errors of father-infant interactive behaviours for the
different wmci classifications
wmci main classification
Balanced (a)
Mean (se)

Contrasts F-value

Disengaged (b) Distorted (c) a-b
Mean (se)
Mean (se)

a-c

b-c

Paternal behaviour
Sensitivity

5.39 (.20)

4.73 (.27)

3.88 (.35)

6.89**

20.64***

5.90*

Intrusiveness

1.36 (.15)

1.70 (.20)

2.36 (.25)

3.55

17.01***

6.57*

Withdrawal

1.48 (.18)

2.02 (.25)

2.56 (.32)

5.57*

12.77***

2.89

3.31 (.11)

3.12 (.14)

3.17 (.18)

2.30

.75

.07

Negative mood

1.18 (.08)

1.22 (.10)

1.32 (.13)

.16

1.28

.62

Activity level

2.85 (.10)

2.77 (.14)

3.01 (.18)

.40

.86

1.77

Sociability

2.91 (.14)

2.54 (.18)

2.23 (.23)

4.82*

9.23**

1.71

Sustained attention

3.24 (.11)

3.06 (.11)

2.83 (.19)

1.82

5.21*

1.44

Infant behaviour
Positive mood

Note. Higher scores reflect more of the indicated behaviour. Educational level is set at ‘medium’,
infant’s gestational age at 40 weeks, firstborn is set at first infant.
a = balanced, b= disengaged, c= distorted. *** p <.001, ** p <.01, * p <.05

The quality of fathers’ representations and infant development
By a third glm we examined the effects of paternal representations on the infant’s
development. We included paternal and maternal educational level, infant’s gestational age at birth and infant’s age at assessment and firstborn as covariates. Results
demonstrated a significant difference between representation classifications (F (2)
= 4.914, p = .009), with a medium effect size (ηp2 = .065). Infants whose fathers had
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balanced representations achieved the highest mean score on the ppvt, indicating
that they had the largest vocabulary. Their score did not differ significantly from
infants of disengaged fathers (p = .137), but differed significantly from infants of
distorted fathers (p= .002). We found no differences between infants of disengaged
and distorted fathers (p= .067) (Table 4.3).
Table 4.3 Estimated means and standard errors of ppvt scores for the different wmci
classifications
wmci main classification
ppvt
Mean no. of correct items

Balanced (a)
Mean (se)

Disengaged (b)
Mean (se)

19.54 (1.64)

16.82 (2.00)

Contrasts F-value
Distorted (c) a-b
Mean (se)
12.28 (2.48)

2.23

a-c

b-c

9.56**

3.41

Note. Educational levels are set at ‘medium’, infant’s gestational age at 40 weeks, and age at assessment at ‘24 months’, firstborn is set at first infant.
a = balanced, b= disengaged, c= distorted. *** p <.001, ** p <.01, * p <.05

Finally, we examined whether fathers’ interactive behaviours mediated the effect
of fathers’ representations on infant’s development. To test this hypothesis, we
set up a mediation model (Hayes, 2009; Preacher & Hayes, 2008), with paternal
interactive behaviour being a mediator. Bias-corrected bootstrapping (re-sampling
data with replacement, i.e., 2000 times, to create a sampling distribution (see e.g.,
Mackinnon, Lockwood, & Williams, 2004) was performed. In order to examine
the unique effects of the father on the infant’s development, we controlled for the
quality of maternal interactive behaviour by including this as a covariate. Other
covariates were again paternal and maternal educational level, infant’s gestational
age at birth and infant’s age at assessment and firstborn.
Overall, 33% of variance in infant development was explained by the quality of
paternal representations, paternal interactive behaviour and the covariates (the
same analysis without covariates explained 15% of the variance). As Figure 4.1
shows, the total and direct effects on infant development are 3.72, p=.0446, and
2.47, p= .197, respectively. The difference between the total and direct effect is the
total indirect effect through paternal interactive behaviour, with an estimate of
1.223 and bootstrap ci of [.047, 2.940]. These results are consistent with mediation
and support our hypothesis.
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Figure 4.1 Model results depicting unstandardized effects of paternal representations (6 months)
(1= balanced, 0= unbalanced) and paternal interactive behaviour (24 months) on
infant development (24 months), c = total effect of paternal representations on infant’s
language development, c’= direct effect of paternal representations on infant’s language
development. Total indirect effects are b= 1.223, with bootstrap ci [.047, 2.940], indicating
mediation through paternal interactive behaviour. Control variables are omitted for clarity
of presentation

Discussion
Fathers play an important role in the development of their infant. Previous studies
already emphasized the unique contribution of a father to the child’s attachment
system and the child’s development (i.e., Grossmann et al., 2002). The present study
makes a significant contribution to research on this topic by providing insight into
underlying mental mechanisms through which fathers contribute to the infant’s
development. Three major findings were revealed. First, paternal attachment representations significantly predicted future paternal behaviour. As expected, fathers
with balanced representations displayed a higher quality of interactive behaviour
than fathers with unbalanced representations. Secondly, paternal representations
were not only associated with paternal interactive behaviour, but also with some
aspects of infants’ interactive behaviour, with more favourable scores for infants of
balanced fathers. Finally, infants of fathers with balanced representations obtained
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higher scores on cognitive development than infants with unbalanced fathers, and
these effects appeared to be mediated through paternal interactive behaviour.
Our first finding, the significant association between paternal representations
of the infant and paternal interactive behaviour, is in line with previous studies
among mothers (Cox, Hopkins, & Hans, 2000; Crawford & Benoit, 2009; Korja et
al., 2010; Schechter et al., 2008; Sokolowski et al., 2007). Similar to these studies,
we found that balanced representations were associated with higher levels of sensitivity and lower levels of withdrawal and intrusiveness. Taking a closer look at
our findings, we found differences in interactive behaviour between fathers with
disengaged and distorted representations. For most aspects of paternal behaviour,
fathers with distorted representations demonstrated a lower quality of behaviour
than fathers with disengaged representations. Among mothers, no consensus has
yet been reached on which kind of unbalanced representations are related to the
most concerns in maternal behaviour. Similar to our results, findings of Korja et al.
(2010) and Schechter et al. (2008) showed that maternal distorted representations
were more strongly related to lower mother-infant interaction than disengaged
representations. However, other studies (Rosenblum et al., 2002; Sokolowski et
al., 2007) found that disengaged representations were related to more difficulties
in the mother-infant interaction. Due to sample size of 24 fathers with distorted
representations in the present study, we have to interpret our results with caution.
Future studies on paternal representations with greater sample sizes should be
conducted to determine which unbalanced category predicts the most problems
in the father-infant interaction.
Furthermore, fathers’ representations were associated with infant’s future
interactive behaviour. Infants of fathers with balanced representations showed
more sociability towards the father and higher levels of sustained attention during
interaction. To our knowledge, only one study examined this relation (however,
among mothers) and found that infants of mothers with balanced representations displayed more positive affect, a higher quality of play and more sustained
attention (Korja et al., 2010). The interaction between a parent with balanced
representations and his/her infant is qualified as more harmonious and infantoriented compared to the interactions of parent-infant dyads in the unbalanced
groups. Fathers with balanced representations show more sensitivity and positive
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affect, thereby facilitating the infant in play and exploration. We suggest that this
may influence the infant’s sociability towards the father and the infant’s sustained
attention: the infant is stimulated and supported to play with something he/she
is interested in. This explanation is in line with research on infant-father attachment of Grossmann et al. (2002), described earlier in this paper. They found that
fathers mainly contribute to the infant’s attachment system and development by his
support, cooperation and scaffolding during play and exploration. But our conclusions have to be interpreted with caution, as Korja et al. (2010) also emphasized in
their study. Given our observational design, we cannot prove a causal relationship
between fathers’ representations and the infant’s behaviour. Other factors that we
have not measured, such as the infant’s temperament, may play a role as well in the
infant’s sociability and sustained attention. Some aspects of the infant’s behaviour, namely positive and negative mood and activity level were similar across the
three representational groups. With regard to the infant’s positive and negative
mood, effects were in the expected direction, but were non-significant. When we
take a close look at the mean scores of positive and negative mood, we notice that
infants of all representational groups received high scores on positive mood and
low scores on negative mood. In fact, negative mood was very rarely observed and
mean scores were very low. The situation in which we observed fathers and children
was a play situation. Perhaps we would have seen more variation in positive and
negative mood in different situations, during a meal or a bedtime situation for
instance. With regard to the final aspect of infant behaviour, activity level, also no
differences between representational groups were found. We speculate that infant
activity level might be less related to the father-infant relationship, and more to
the infant’s (motor) development and perhaps infant’s temperament.
Finally, we explored whether fathers’ representations of the infant were significantly associated with infants’ development. To our knowledge, the current study
is the first to examine such an association. Results revealed that infants of balanced
fathers achieved higher scores on a cognitive (language) test compared to infants
with unbalanced fathers. In addition, results of our mediation analysis support
the hypothesis that paternal interactive behaviour is an important mechanism
through which paternal attachment representations influence the development
of the infant. Balanced representations were related to more positive paternal
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behaviours, which in turn were significantly related to higher developmental
scores among these infants. Previous studies already demonstrated the influence
of paternal behaviour on the infant’s development in families with term infants
(Ramchandani et al., 2013; Tamis-LeMonda, Shannon, Cabrera, & Lamb, 2004;
Thompson, 2008), and preterm infants (Magill-Evans & Harrison, 1999). Our
study is the first to demonstrate a mediation mechanism, by showing that the effects of paternal representations impact upon the infant’s development through
paternal interactive behaviour. However, our results have to be interpreted with
caution. As no norms on the ppvt are available for this age group, we used the raw
scores (i.e., correct number of items), as was previously done by Luu et al. (2009).
Consequently, no statement can be made about the actual level of development
of these infants (in terms of iq scores), but only about the differences in the scores
between infants of balanced, disengaged and distorted fathers. It might be possible that infants of unbalanced fathers are somewhat lagging behind in language
acquisition at the age of 2, but that no differences between the groups exist later in
time. However, previous research concluded that early vocabulary competence has
an important predictive value, by demonstrating that language skills at 20 months
were associated with verbal iq scores at 48 months (Bornstein & Haynes, 1998).
Thus, despite several limitations, our results give an indication of the impact of
paternal representations and interactive behaviour, and stress the importance of
future research into this subject.
In the present study, we have exclusively focused on the father-infant relationship because we were interested in the unique influence of fathers’ representations
on the infant. We suggest that it would be interesting and important for future
research to examine how maternal and paternal representations jointly affect the
child’s behaviour, and if maternal and paternal representations influence aspects
of the infant’s development differently.
Based on our findings, we recommend that clinicians should be aware of the
impact of the quality of the father-infant relation and focus not only on mothers
but include fathers as well. Problems in the father-infant relationship can already
be identified at a very early stage, perhaps already during pregnancy. The predictive
value of the wmci for identifying adverse maternal behaviour has already been
demonstrated in a group of pregnant mothers by Crawford and Benoit (2009). In
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addition, prior research has showed that the quality of paternal prenatal and postnatal
representations was strongly associated (Condon, Corkindale, Boyce, & Gamble,
2013; Vreeswijk et al., 2014; Vreeswijk, Maas, Rijk, & van Bakel, 2013). Moreover,
the quality of representations and future interactive behaviour were not affected
by preterm birth in the current study and our previous study (Tooten et al., 2014),
indicating that the health status of the infant does not influence the father-infant
relationship. Although we did not find more unbalanced representations among
fathers of very preterm infants (see Tooten et al., 2014) who were born before 32
weeks of gestational age and had a poorer health status than moderate preterm or
full-term infants, we did not examine potential effects of specific (chronic) neurological deficits from which some very preterm infants might suffer, and the impact
on father’s representations and father-infant interaction. But, although somewhat
speculative, we suggest that clinicians could thus already identify fathers at risk
for adverse father-infant interaction during their partner’s pregnancy by means of
their classification on the wmci. This should be addressed in future studies. General
practitioners, obstetricians, neonatologists, maternity centres and infant welfare
centres should be informed about the early signs of unbalanced representations
in order to identify families at risk. We suggest that clinicians working with families could screen and identify fathers with unbalanced representations and could
subsequently offer intervention programmes. Representations can be altered by
individual therapy. Oppenheim, Goldsmith and Koren-Karie (2004) showed that
the majority of mothers with negative representations shifted to more positive
representations after an intervention programme, and their infants displayed
less internalizing and externalizing problematic behaviour. This promising result
warrants the implementation of such interventions (also in fathers) in healthcare
settings.
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Abstract
Objective. Relatively few studies have examined stability and/or change in the
quality of parenting behaviours across the first years of a preterm infant’s life
and how this course may differ from parents of term infants.
Design. The present study examined the quality and stability of mother-infant
and father-infant interaction across the first 2 years post-partum in a sample of
231 Dutch families with either a term or a preterm infant. Videorecordings of
parent-infant interactions were made at 4 points (1 day, 1 month, 6 months, and
24 months post-partum), and three aspects of parental behaviour (sensitivity,
intrusiveness and withdrawal) and four aspects of infant behaviour (positive
mood, negative mood, activity level and sustained attention) were analyzed
by the nichd coding scales.
Results. The study found moderate levels of stability in parenting behaviours,
but not in infant behaviours, across time. Prematurity had negligible effects on
parental interactive behaviour, but clear effects on infant behaviours. Parental
background factors (educational level) had strong effects on parental interactive behaviours. Parents who displayed a relatively poor quality parent-infant
interaction were likely to have partners who also demonstrated relatively poor
quality parent-infant interaction.
Conclusions. Results recommend early identification of parents who are likely
to show poor levels of parenting, and the inclusion of both mothers and fathers
in prevention / intervention programmes.
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Introduction
Infants develop within the context of a family. From birth onward, parents and
their infant mutually interact by means of touching, gazing, gestures, smiling,
crying and vocalization (Feldman, 2007). Based on the quality of these frequent
parent-infant interactions in the first years of life, the infant develops an attachment style. Sensitive and responsive interaction with the infant promotes secure
attachment (Ainsworth, Blehar, Waters, & Wall, 1978; De Wolff & van IJzendoorn,
1997; Hall et al., 2015), which, in turn, is related to positive outcomes in numerous
domains of child development (Belsky & Fearon, 2002; Vondra, Shaw, Swearingen,
Cohen, & Owens, 2001). By contrast, intrusive or disengaged parental interaction
has been associated with insecure attachment, which is found to be a risk factor
for the development of psychopathology (see Fearon, Bakermans-Kranenburg, van
IJzendoorn, Lapsley, & Roisman, 2010 for a meta-analysis). The issue of stability
and change across time in the quality of parent-infant interactions has received less
attention. For instance, is a parent whose behaviour is characterized by emotional
distancing and withdrawal in the neonatal period equally withdrawn when the infant
ages and becomes a toddler or preschooler? In the present study, we address the
issue of the stability of parenting behaviours among mothers and fathers of term
and preterm infants, starting at childbirth and extending to 2 years post-partum.

Stability of Parenting Behaviours
Specific parenting practices and responses to infant behaviour change over the
course of time, as parents adjust their parenting practices to their infant’s continuing development (Bornstein, Tamis-Lemonda, Hahn, & Haynes, 2008; Holden &
Miller, 1999). For instance, during early infancy, parents often respond to their
infant with descriptions and exploratory prompts during play, while during toddlerhood and at preschool age they increase their usage of imitations and expansions, questions, and play prompts (Bornstein, Tamis-Lemonda, Hahn, & Haynes,
2008). Although the specific responses to the infant’s behaviour obviously change
over time (Bornstein et al., 2008), the underlying functional properties, that is, the
quality of parental interactive behaviours such as sensitivity, withdrawal or intru-
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siveness, may nevertheless demonstrate stability over time (Holden & Miller, 1999).
This type of stability is called ‘heterotypic’ stability, the consistency of different
behaviours reflecting a similar underlying trait (Else-Quest, Clark, & Tresch Owen,
2011). Stability of the quality of a parenting behaviour across time implies that the
constellation and pacing of behaviour assessed at one point in time reflects prior as
well as future parenting behaviour (Roberts, Block, & Block, 1984). If certain parenting behaviours remain relatively stable over time (within an individual), the early
identification of parents at risk of implementing continuously negative parenting
becomes easier. Longitudinal study designs can provide information about stability
and change in parenting behaviour. A meta-analysis by Holden and Miller (1999)
led to the conclusion that the quality of parental behaviour remained relatively
stable across time. Studies that assessed stability of parenting behaviours suggest
that positive interactive behaviours (e.g., sensitivity) are fairly stable across time
(Bigelow et al., 2010; Dallaire & Weinraub, 2005; Feldman, Greenbaum, Mayes, &
Erlich, 1997; Kemppinen, Kumpulainen, Raita-Hasu, Moilanen, & Ebeling, 2006;
Landry, Smith, Swank, Assel, & Vellet, 2001), while negative behaviours were often
found to be less stable (Dallaire & Weinraub, 2005; Feldman et al., 1997). However,
a large longitudinal study demonstrated that both positive and negative parenting behaviours were moderately stable from infancy to early childhood and into
adolescence (Else-Quest et al., 2011).

Parenting a Preterm Infant
Preterm infants can be regarded as a specific group for whom the course of parenting
might be different. A preterm birth (i.e., childbirth before 37 weeks of pregnancy)
has been described as stressful and emotionally demanding for parents (Kersting
et al., 2004). The hospitalization and the uncertainty about the infant’s outcome
can promote feelings of depression, anxiety, and post-traumatic stress symptoms
in the neonatal period (DeMier et al., 2000; Forcada-Guex, Borghini, Pierrehumbert, Ansermet, & Muller-Nix, 2011). In addition, preterm infants often display
atypical behaviour: they are less attentive, show lower levels of reactivity, are less
oriented towards their mother’s face and their facial expressions of emotions are less
clear-cut (Bozzette, 2007; Van Beek, Hopkins, Hoeksma, & Samsom, 1994). These
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atypical behaviours could make it more difficult for parents to interpret preterm
infants’ signals, regulate their arousal, and socially engage the infants (Goldberg &
DiVitto, 2002). Singer et al. (2003) found that mothers of preterm infants have to
work harder to initiate and maintain interaction with their preterm infant, while
receiving fewer positive responses from their preterm infant compared to mothers of term infants. But does a preterm birth have negative impact on the quality
of parenting? And, if so, is this impact enduring? No consensus has been reached
yet concerning this issue. Although a large number of studies have highlighted
the importance of the parent-infant relationship in the development of preterm
infants, these questions still need to be answered. Studies by Landry and colleagues
(e.g., Landry, Smith, Miller-Loncar, & Swank, 1997) demonstrated that parenting
behaviours that were sensitive and did not restrict infant behaviours predicted
greater increases and faster rates of cognitive and social development, with relations stronger for the preterm infants with the highest medical risk (compared to
low-risk preterm infants and term infants).
In our previous studies (with the same study sample as in the present study), we
found that parents of moderate and very preterm infants experienced significant
worries and had negative perceptions about the prenatal, perinatal, and postnatal
period (Tooten et al., 2013). At the same time, they reported similar or even higher
levels of parent-infant relationship quality than parents of term infants in the first
months post-partum (Hall et al., 2015; Hoffenkamp et al., 2012). In these studies we
relied on self-report measures, such as self-reported emotional bonding with the
infant and parental narratives. With these methods we focused on more subjective
experiences of the relationship, rather than on more objective outcomes, such as
the observable quality of parent-infant interaction.
Studies focusing on more objective, observable quality of parent-infant interaction between parents of preterm infants have yielded varying results. In some
studies, mothers of preterm infants have been described as being more intrusive
and controlling during interactions with their infants, especially during the first
months after preterm birth (e.g., Forcada-Guex et al., 2011). Three other longitudinal
studies found that mothers were initially more sensitive and stimulating (in the
first months post-partum) toward their preterm infant, but subsequently showed
a decrease in these behaviours and became equally or even less positive and less
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involved during interaction than mothers of term infants after the first year (Barnard, Bee, & Hammond, 1984; Barratt, Roach, & Leavitt, 1996; Singer et al., 2003).
By contrast, other studies reported no differences in the quality of parenting
between term and preterm groups (for a review see Korja, Latva, & Lehtonen, 2012),
and suggest that the ‘positive’ findings (i.e., a similar quality as in the term group)
among the preterm group could be partly due to the support parents receive from
the hospital at Neonatal Intensive Care Units (nicu). Initially, nicus were designed
to focus solely on the medical care of infants and the needs of the hospital staff
(Griffin, 2006). In the past few decades, however, a more family-centred approach
has been introduced in most nicus where parents are encouraged and supported
by the hospital staff to become more involved in the everyday care of their preterm infant. Parents are allowed to visit the nicu at any time during the day. Close
physical contact, such as practising Kangaroo Care (skin-to-skin contact), with
the preterm infant is stimulated (Griffin, 2006; Pallas-Alonso et al., 2012). In addition to the standard hospital care and (improved) support, many hospitals in The
Netherlands offer preventive intervention programmes, such as Video Interaction
Guidance (vig). vig is a short-term, preventive video-feedback intervention in
which parents are encouraged to reflect on their own successful interactions with
their infant. The aim is to support parents in the first period after preterm birth.
Video recordings of parent-infant interaction and the feedback from a vig professional provide an opportunity for parents to see, analyse, and discuss the infant’s
behaviour and contact initiatives (Eliëns, 2010; Kennedy, Landor & Todd, 2011).
Nevertheless, new longitudinal in-depth research of the impact of preterm
birth on parent-infant interaction is needed because of inconsistent findings
relating to the impact of preterm birth, changes in the nicu setting, and because
past research mainly relied on measurements at only one or two points in time or
were cross-sectional in nature.

Fathers
Past research has often failed to include fathers in studies of the parent-infant
relationship, despite the fact that the quality of the father-infant relationship also
contributes significantly to infant development (Ramchandani et al., 2013; Sarkadi,
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Kristiansson, Oberklaid, & Bremberg, 2008). Fathers’ supportive parenting predicted cognitive and social development in toddlers, both directly and indirectly
(through maternal sensitivity) (Cabrera, Fagan, Wight, & Schadler, 2011; TamisLeMonda, Shannon, Cabrera, & Lamb, 2004). In line with this, infants with two
highly sensitive parents were found to gain higher scores on cognitive assessments
than infants with just one parent displaying high-quality interactive behaviour
(Ryan, Martin, & Brooks-Gunn, 2006). Having only a sensitive mother is therefore
not as advantageous as having a sensitive mother and a sensitive father. To date,
data on the parenting behaviours of fathers with preterm infants are very limited.
In the few studies performed, fathers of preterm infants were found to be more
involved during the first few months after birth, in comparison to their counterparts
with term infants (Brown, Rustia, & Schappert, 1991; Harrison, 1990). However,
one other study with two subsequent measurements demonstrated that fathers of
preterm infants had a poorer quality of interactive behaviour than fathers of term
infants at 3 and 12 months post-partum (Harrison & Magill-Evans, 1996).

The Current Study
The current study is part of a longitudinal project that follows the parents of term
and preterm infants during the first 2 years after childbirth (Tooten et al., 2012).
One aim of this project is to examine the effectiveness of Video Interaction Guidance in parents of preterm infants. To that end, parents of preterm infants were
randomly assigned to a vig group or a control group. We demonstrated that vig
positively influenced parental interactive behaviour in the first month post-partum
(Hoffenkamp et al., 2014). Compared to parents in the control group, parents in
the vig group were more sensitive and less withdrawn during interaction with
their infant at 1 month post-partum. Because we have reported the effectiveness
of vig elsewhere, and because the main purpose of the present study is to examine
longitudinal patterns of parenting among parents of term and preterm infants,
we do not address the effectiveness of vig in this study. Nevertheless, because a
subset of the parents in the present study received vig, we include vig as a variable in the analyses.
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The aim of the current study is to examine parental sensitivity, intrusiveness, and
withdrawal among parents of term and preterm infants during the first 2 years postpartum. The present study enabled us to examine processes of parental adjustment
to the care for a vulnerable preterm infant from childbirth and hospitalization to
the transition to home and the period afterwards. We investigate whether preterm
birth has an impact on the quality of parenting behaviours at different points in
time. Due to conflicting results of previous research, no directional hypothesis has
been formulated. In addition, we assess infant interactive behaviour to interpret
parental behaviour in context.

Method
Participants
Based on international norms for gestational age (Howson, Kinney, & Lawn, 2012),
we divided parents (mothers and fathers as a couple) into the categories of term
(≥37 weeks of gestational age [ga], mothers n=82, fathers n=79), moderate preterm
(32-37 weeks ga, mothers n=74, fathers n=71) or very preterm (≤32 weeks ga, mothers n=75, fathers n=70), and used gestational age group as a main effect variable
in data analyses. In addition, the parents of moderate preterm and very preterm
infants were randomly assigned to an intervention group (vig) and a control group.
Pre-selection criteria were a hospital birth and the participants having sufficient
understanding of the Dutch language. There were no pre-selection criteria for the
infants’ medical health status.
The infant birth characteristics and parental demographic data for the three
gestational age groups are presented in Table 5.1. Preterm infants had a younger
gestational age, lower birth weight, and a lower 5-min Apgar score. They received
more ventilation/respiratory support and spent more days in the incubator and in
the hospital compared to term infants. In addition, there were fewer mothers with
a high educational level in the preterm groups compared to the term group. Mothers of preterm infants were slightly younger and were more frequently first-time
mothers in comparison to mothers in the term group. For fathers, no differences in
background data were found across groups. In subsequent data analyses (described
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Table 5.1 Infant Birth Data and Parental Demographic Data
FT, M (sd)

MP, M (sd

VP, M (sd

n=81

n=74

n=76

F or χ2

Infant Birth Characteristics
Gestational age (wks)

39.5 (1.4)

34.6 (1.3)

29.4 (1.9)

836.7***

Birth weight (gram)

3434 (538)

2318 (552)

1286 (381)

361.8***

5-min Apgar score

9.7 (.66)

9.2 (1.2)

7.9 (1.6)

45.9***

Ventilation, days

0 (0)

.12 (.6)

4.6 (13.0)

9.2***

Incubator, days

.2 (1.2)

7.5 (8.5)

39.0 (22.2)

174.4***

Hospital, days

2.9 (2.8)

17.9 (10.9)

62.3 (27.9)

242.9***

Male sex, n (%)

38 (46.9)

44 (59.5)

40 (52.6)

2.4

First born, n (%)

40 (49.4)

50 (67.6)

57 (75.0)

12.8*

79 (96.3)

72 (97.3)

70 (93.3)

• Single/ divorced

2 (2.4)

2 (2.7)

5 (6.7)

• Marital status unknown

1 (1.2)

0

0

33.2 (4.6)

31.1 (5.0)

31.0 (5.3)

9 (11.1)

14 (18.9)

13 (17.1)

• Medium

16 (19.8)

29 (39.2)

32 (42.1)

• High

52 (64.2)

29 (39.2)

24 (31.6)

4 (4.9)

2 (2.7)

7 (9.2)

35.6 (5.0)

34.1 (5.1)

33.5 (5.8)

Parental characteristics
4.08

Marital status, n (%)

• Cohabiting

Maternal characteristics
Maternal age (yrs)

21.7**

Educational level, n (%)

• Low

• Unknown

4.8**

Paternal characteristics
Paternal age (yrs)

• Low

14 (17.3)

18 (24.3)

19 (25.0)

• Medium

17 (21.0)

16 (21.6)

18 (23.7)

• High

43 (53.1)

36 (48.6)

23 (30.3)

5 (6.2)

3 (4.1)

11 (14.5)

• Unknown

3.0
15.5

Educational level, n (%)

Note. ft= full-term, mp= moderately preterm, vp= very preterm.
* p < .05, ** p < .01, *** p < .001.

5 The quality of parent-infant interaction in the first two years after full-term and preterm birth

107

below), we treated the background variables maternal/paternal educational level,
maternal/paternal age, and firstborn (parenting experience) as covariates.
In this study, 70% of mothers and 55% of fathers completed all four data collection visits, and 88% of mothers and 77% of fathers completed at least three visits.
Dropout rates were slightly higher among mothers with a lower educational level
(at T1 or = 2.5, p=.045) and among younger mothers (at T1 or= 1.2, p=.01, and T3
or=1.1, p=.049). For fathers, no background characteristics were associated with
dropout. For both mothers and fathers, scores on parent-infant interaction coding
scales (sensitivity, intrusiveness, and withdrawal) obtained at previous assessment
points in time did not predict dropout.

Procedure
Eligible mothers and fathers as a couple of term and moderately preterm infants
were recruited by nurses/gynaecologists or paediatricians affiliated to the maternity
wards of six general hospitals, and parents of very preterm infants were recruited
from nicus of two specialized hospitals in The Netherlands. Ethical and local feasibility approval was obtained for all eight participating hospitals. Due to practical
reasons, we were unable to determine how many parents refused to participate.
In all eight hospitals, parents were invited to participate before the delivery or
within 24 hours after birth. Nurses informed parents about the aim and design of
the study and provided them with an information brochure. In addition, parents
were told that participation was voluntary, without payment, and that they were
free to withdraw from the study at any time.
Hospital settings were comparable with each other. In intensive care as well
as medium care units, parent visitation is permitted 24 hours a day. Moreover,
nurses and doctors in hospitals actively promote and support the development
of a positive and affectionate parent-infant relationship. Parents are encouraged
to be present and to become actively involved in the everyday care of their infant
(e.g., diaper changing, feeding). During hospitalization, parents are not only frequently informed about the health status and medical progress of their infant, but
also about their infant’s signals and responsiveness. Developmentally supportive
hospital care involves several standard options, such as kangaroo care, lactation
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consultations, infant massage therapy and physiotherapy, and psychological
support for parents. In medium care units as well as intensive care units, several
infants stayed in large rooms. Rooming-in facilities were present in each hospital
and, depending on the health status of the infant, parents could spend the day in
a separate room together with their infant (rooming-in).
Fifteen minutes of parent-infant interaction were video-recorded at four points
in time: at 1 day (T0), 1 month (T1), 6 months (T2), and 24 months (T3) post-partum.
One day post-partum was chosen to obtain a baseline level of parenting behaviour.
At this time, the impact of a preterm birth might be most evident. At 1 month
post-partum, the majority of moderate preterm infants had been discharged from
hospital, but very preterm infants were still hospitalized in most cases. At 6 months
post-partum, all infants had been discharged from hospital. At the last time-point,
24 months post-partum, an examination was carried out to assess whether or not
a longer-term effect (potentially enduring) of preterm birth could be observed.
On day 1, a trained nurse in the hospital videotaped the parent-infant interaction. At 1 month post-partum, one of the researchers made video recordings either
in the hospital or at the parents’ home, depending on the infant’s period of hospitalization. In these first two instances of measurement, video recordings of the
parent and infant were made during everyday moments of nursing (e.g., bathing,
changing and feeding), or touching, holding and vocalizing to the infant in case of
a very preterm infant. In subsequent instances of measurement, at 6 months and 24
months, a researcher videotaped parent-infant interaction during a home visit. To
create a standardized situation, parents received a number of age-appropriate toys
(a rattle, stacking blocks and a soft baby book at 6 months, bubble blow, jumping
frogs and a bouncing ball at 24 months) and were asked to play with their infant
as they would normally do.

Measures
Parent-infant interaction was analyzed and coded using the Qualitative Scales of
the Observational Ratings of Mother–Child Interaction of the National Institute
of Child Health and Human Development Early Care Research Network (nichd,
1999). Minor adaptations were made to the original instrument to make it applicable
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to the population of parents with preterm infants as well as for scoring parentinfant interaction at a very early stage. In the original coding scheme, interactive
behaviour was scored on six 4-point scales (sensitivity to non-distress, intrusiveness, detachment, positive regard for the infant, negative regard for the infant,
flatness of affect). To reduce the number of variables and because global ratings
of parent-infant interaction appeared to have better psychometric properties and
demonstrate better validity than the 4-point scales (Egeland, Kalkoske, Gottesman,
& Erickson, 1990), composite scores were computed. Based on a previous study (Hoffenkamp et al., 2014), the six subscales were combined into three composite scores
(based on theory as well as significant correlations between the different scales).
The scores on the subscales of Sensitivity to non-distress and Positive regard for
the infant were summed to reflect one composite score for Sensitivity. The scores
on the subscales of Intrusiveness and Negative regard for the infant were added
up to measure Intrusiveness, and the scores on the subscales of Detachment and
Flatness of affect were added up to assess Withdrawal. All three composite scores
(Sensitivity, Intrusiveness, Withdrawal) ranged from very uncharacteristic to very
characteristic on a 7-point scale from 2-8 (due to adding the scores on the original
4-point scale) and were rescaled to a scale ranging from 1-7.
A high score on Sensitivity indicated good timing in relation to the infant’s
interest and arousal level, the provision of an appropriate level of stimulation,
praising the infant and speaking in a warm tone of voice. Parents with a high score
on Intrusiveness generally failed to allow the infant a turn or an opportunity to
respond at his/her own pace, but instead tended to offer a continuous barrage of
stimulation or food. Moreover, they tended to show disapproval more readily and
could be less gentle in daily care routines (e.g., during feeding, wiping the infant’s
face, changing diapers). Parents with a high score on Withdrawal rarely made eye
contact with the infant and generally exhibited a blank facial expression. They
rarely talked to or touched the infant and they gave minimal response to the infant’s
vocalizations, smiles or outreaching.
The infants’ interactive behaviour was also coded using the nichd coding scheme.
Infant behaviour was rated on four 4-point scales: positive mood, negative mood,
activity level, and sustained attention. A high rating on positive mood indicated
that the infant was satisfied, content, and pleased with the situation. Measures of
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infant positive affect included smiles and a positive tone of voice as well as a state
of quiet alertness and total relaxation. The negative mood scale assesses the extent to which the infant cries, fusses, frowns, tenses his/her body while crying, or
otherwise expresses his/her discontentment. The activity level scale assesses how
active – in locomotor terms – the infant is during the observation. An infant who
constantly moves his/her arms, legs and head, whether in the incubator or during
physical contact with a parent, is rated as highly active. Finally, infant sustained
attention assessed the infants’ sustained involvement with the world, including
objects and people: the infant in question focuses on the actions or interactions
of others. This scale is primarily quantitative. Ratings are based primarily on the
duration of interactions with objects and individuals, and the overall amount of
time spent on these interactions. Infant behaviour was analysed at all time points,
except for day 1. At this time point, the coders were often unable to clearly see
the (very preterm) infant’s face, expressions and gestures, preventing them from
producing reliable ratings.
Prior to the coding of the video registrations, all coders received standardized
training until 80% reliability with the main coder (HvB) had been reached along
with regularly scheduled supervision during the process of coding. Approximately
15% of the videos were randomly selected and double-coded. Intraclass correlation
coefficients (icc) for inter-rater agreement ranged from .64 (paternal withdrawal)
to .78 (maternal intrusiveness) for parental interactive behaviours, and between .58
(negative mood) and .79 (sustained attention) for infants’ interactive behaviours.

Analytic Strategy
Statistical models for data analysis followed the study design and a structural
equation modeling (sem) framework using the lavaan package (Rosseel, 2012)
in the R statistical software program. The repeated-measures aspect (data from
four time points) was accounted for by treating Time as a fixed effect and using a
random factor to account for between-subjects variability in overall level of quality of parental interactive behaviour. This is basically the multilevel equivalent of
a repeated-measures anova, with the added flexibility of alternative covariance
structures (Quené & Van den Bergh, 2004; Singer & Willett, 2003). The dyadic
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nature of the study (i.e., mother and father are parents of the same infant) was accounted for by allowing the random between-subjects level of mothers and fathers
to correlate and by also allowing the time-specific residuals to correlate between
mothers and fathers (Kenny, Kashy, & Cook, 2006). Models were estimated using
full information maximum likelihood under the missing-at-random assumption
(see dropout analysis in Participants).
To increase the interpretability of model parameters, the predictor variables
were first rescaled such that gestational age group was coded into two dummy
variables with the term group as reference, maternal and paternal educational
level were contrast-coded (-1 = low, 0 = mid, 1 = high), parenting experience was
contrast-coded (-1 = not first-born, 1 = first-born), maternal and paternal age at
birth was centred around the sample mean (0 = 32/34 years, respectively). In this
way, the intercept of the between-subjects random factor can be interpreted as the
expected level of quality of parental interactive behaviour for an average parent
in the term group.
For parental interactive behaviours, a total of six models were deployed according to a model comparison strategy in line with a traditional anova framework.
Model 0 was an empty model and functioned as reference null model to estimate
intraclass correlation (i.e., the amount of stability within individuals over time).
In this model, the effects of Prematurity and vig, the effects of the covariates, and
the effects of Time were fixed at zero, and the time-specific residual variances were
restricted to be homogeneous across time. Model 1 introduced a main effect of
Time, the covariates, and heterogeneous time-specific residual variances. Model
2 introduced main effects of Prematurity, vig, and the covariates, but omitted the
effects of Time. Model 3 contained the main effects of Time as well as Prematurity,
vig, and the covariates. Model 4 introduced a Time-by-Group (Group = Prematurity
and vig) interaction, with main effects for the covariates. Model 5 accommodated
the potential short-term effect of Prematurity and vig at time of intervention
(1 month). This model contained the main effects of model 3, and introduced a
time-specific direct effect of Prematurity and a vig effect on outcomes at T1.
A similar approach was used to examine the effects of the infant’s prematurity
and the effects of time on the infant’s interactive behaviour. A total of five models
was deployed. Model 0 was again an empty model and functioned as reference null
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model to estimate intraclass correlation (i.e., the amount of stability within individuals over time). In this model, the effects of Prematurity and of Time were fixed at
zero. Model 1 introduced a main effect of Time. Model 2 introduced the main effect
of Prematurity, but omitted the effects of Time. Model 3 contained main effects of
Time as well as of Prematurity. Model 4 introduced a Time-by-Group interaction.
Model comparison was based on the following set of model selection criteria:
the χ2 test of exact model fit, the root mean square error of approximation (rmsea:
≤ .08 = acceptable, ≤ .05 = good) to assess close fit, and the Akaike information
criteria (aic) and the sample size adjusted Bayesian information criterion (nbic)
for relative comparisons balancing model fit and model complexity (Sclove, 1987).
The three different aspects of parental interactive behaviour – Sensitivity, Intrusiveness and Withdrawal – were analysed and evaluated separately.

Results
Parental Interactive Behaviour
By systematically varying the factors Prematurity and Time, we investigated which
factors contributed to the quality of parenting behaviour.
Stability of quality. An empty model (Model 0) was fitted to estimate the average
correlation for each person between any pair of scores at the different measurement points. Intraclass correlation coefficients (icc) were calculated to estimate
the degree of within-person stability across time. The closer the icc is to the value
1, the more variance in a measure is due to between-subjects differences, rather
than to changes within subjects over time. All aspects of parental interactive
behaviour showed significant stability. Landis and Koch (1977) proposed criteria
for the interpretation of the degree of stability: 0 - 0.2 poor, 0.2 - 0.4 fair, 0.4 - 0.6
moderate, 0.6–0.8 substantial, and 0.8 - 1.0 almost perfect. Based on these criteria,
the scores on Sensitivity (icc: mothers = .45, fathers = .48) and Withdrawal (icc:
mothers = .48, fathers = .45) remained moderately stable over time for both mothers and fathers, whereas scores on Intrusiveness (icc: mothers = .34, fathers = .29)
remained slightly less stable over time for both mothers and fathers.
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Factors contributing to quality. Comparison of Model 1 to Model 2 contrasts the
contribution of Time versus Prematurity, with model fit indices being consistently in
favour of the former for all three aspect of parental interactive behaviour (see Table
5.2). Models 3 and 4, which combine the effects of both Time and Prematurity, do
not improve enough in absolute model fit to compensate for their increased model
complexity. For Sensitivity and Withdrawal, where vig has been shown to have a
short-term effect, Model 5 (which accounts for this) does improve model fit. The
relative weighting of the models based on the aic also reflects these inferences, as
can be seen in a sizeable weight-proportion for Model 1 for all three quality aspects,
and for Model 5 for those aspects where vig proved to be effective (i.e., Sensitivity
and Withdrawal, but not Intrusiveness).
This pattern of results stresses that prematurity is not a key determining factor, but that the quality of parental interactive behaviour is more determined by
time and the covariates. Time was significantly related to the quality of parental
interactive behaviour. Although parents remained relatively stable over time (i.e.,
icc rank stability), there were some absolute shifts in the level of Sensitivity, Intrusiveness and Withdrawal over time (see Figures 5.1, 5.2, and 5.3). On average,
mothers increased in Sensitivity at 6 months, compared to baseline levels (b= .29,
p=.002). Between 6 months and 24 months, Sensitivity scores decreased again (b=
-.38, p<.001), implying that, on average, mothers were somewhat less sensitive at 24
months than they were at 6 months post-partum. For fathers, there were no effects
of time on the level of sensitivity. With respect to Intrusiveness and Withdrawal,
mothers as well as fathers changed over time. Compared to the baseline levels (T0),
parents were more intrusive at later time points (mothers T1: b= .23, p= .001, T2:
b=.33, p<.001, T3: b=.23, p=.02, fathers T1: b=.30, p=.001, T2: b=.16, p=.04, T3:.09,
p=.31) and less withdrawn at later time points (mothers T1: b= -.26, p=.001, T2: b=
-.67, p<.001, T3: b= -.50, p<.001, fathers T1: b= -.09, p=.32, T2: b=-.27, p=.007, T3:
b= -.38, p=.001).
Regarding the covariates, parental educational level was found to be strongly
associated with the quality of parental interaction. Fathers with higher education
were more sensitive (b = .32, p= .002) and less withdrawn (b= -.41, p< .001) than less
well-educated fathers. Mothers’ interactive behaviour was related to both maternal
and paternal educational level. Mothers with higher educational levels showed
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higher levels of Sensitivity (b= .38, p<. 001) and lower levels of Intrusiveness (b=
-.25. p< .001) and Withdrawal (b= -.29, p= .006) compared to less well-educated
mothers. Mothers with a partner who was more highly educated showed more Sensitivity (b= .29, p= .003) and less Withdrawal (b= -.29, p= .004) towards their infant.
Residual mother-father correlations. The within-subjects residual correlations
(between mothers and fathers) on all three aspects of parenting were moderate to
substantial and statistically significant (Sensitivity r = .70, Intrusiveness r = .48,
and Withdrawal r = .57), indicating that individuals who demonstrated a relatively
poor quality of parent-infant interaction, for instance, were likely to have partners
who also demonstrated poor quality of parent-infant interaction, in comparison
to other parents in our sample.

Parental
sensitivity



Mothers
Fathers






T

T

T

T

Figure 5.1 Levels of parental sensitivity across time.
Mothers increased in sensitivity levels between T0 and T2, and decreased between T2 and
T3 again. For fathers, no effects of time on sensitivity levels were found.
T0 = day 1, T1= 1 month, T2= 6 months, T3= 24 months post-partum.
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Figure 5.2 Levels of parental intrusiveness across time.
Both mothers and fathers increased slightly, but significantly, in their levels of intrusiveness
compared to T0. At T3, fathers’ intrusiveness was similar to baseline levels again.
T0 = day 1, T1= 1 month, T2= 6 months, T3= 24 months post-partum.
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Figure 5.3 Levels of parental withdrawal across time.
Both mothers and fathers decreased in withdrawal between T0 and T3.
T0 = day 1, T1= 1 month, T2= 6 months, T3= 24 months post-partum.
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Infant Interactive Behaviour
Stability of quality. In contrast to parental interactive behaviour, infants’ interactive behaviour did not show stability over time. The iccs for subscales that
measured infant behaviour were between .001 and .016, implying that an infant
who displays high levels of positive mood at one point in time is not more likely
than other infants to show high levels of positive mood at other points in time.
Factors contributing to quality. The effects of Prematurity and Time differed
for each subscale (see Table 5.3). For infant positive mood, the model with a main
effect of Group and main effect of Time fit the data best (Model 3). Very preterm
infants, but not moderately preterm infants, displayed less positive mood in comparison to their term counterparts (b= -.46, p<.001). Infants in all groups showed
more positive mood at 6 months (b= .40, p<.001) and 24 months (b= .77, p<.001)
compared to 1 month. For infant negative mood, the model with a main effect of
Time fit the data best (Model 1): infants in all groups showed less negative mood at
6 months (b= -.29, p<.001) and 24 months (b= -.67, p<.001) compared to baseline.
Interaction effects were also found (Model 4) for the final two scales: activity level
and sustained attention. At the first moments of measurement, preterm infants
– especially very preterm infants – displayed lower levels of activity and sustained
attention in comparison to term infants. However, the differences between the
groups had disappeared at 24 months (see Figures 5.4, 5.5, 5.6, and 5.7).
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Table 5.3 Model Comparison: Quality of Infant Interactive Behaviours (Positive Mood,
Negative Mood, Activity Level, Sustained Attention) as a Function of Time and Preterm
Birth
Positive mood Negative mood
Model df χ2

p

rmsea p

aic

nbic

df χ2

rmsea

p

aic

nbic

146 .308

.224

<.001

1846

1847

p

0

12 144 <.001

.223

<.001

1934

1935

12

1

8

33 <.001

.118

.004

1831

1832

8

11 .308

.038

.579

1718

1720

2

8

110 <.001

.240

<.001

1908

1910

8

107 .308

.038

<.001

1815

1817

3

6

13 <.001

.072

.210

1815

1817

6

10 .308

.054

.388

1752

1724

4

2

6 <.001

.089

.168

1816

1819

2

1 .308

<.001

.749

1721

1724

Activity level Sustained attention
Model df χ2

p

rmsea p

aic

nbic

df χ2

p

rmsea p

aic

nbic

0

12 172 <.001

.245

<.001

1953

1954

12 306 <.001

.332

<.001 2183

2184

1

8

63 <.001

.176

<.001

1851

1853

8

63 <.001

.176

<.001 1948

1950

2

8 118 <.001

.249

<.001

1906 1908

8

186 <.001

.317

<.001 2072

2073

3

6

23 <.001

.112

.017

1815

6

25 <.001

.118

.010

1914

1916

4

2

3 <.001

.039

.441

1803 1806

2

1 <.001

<.001

.916

1898

1901

1817

0. Empty model: random intercept, homogeneous variances, no effect of Time/Prematurity
1. Main effect of Time: random intercept, heterogeneous variances, no effect of Prematurity, but main
effect of Time
2. Main effect of Prematurity: random intercept, heterogeneous variances, no effect of Time, but main
effect of Prematurity
3. Main effects of Time/Prematurity: random intercept, heterogeneous variances, main effects of Time/
Prematurity
4. Interaction Time x Group: random intercept, heterogeneous variances, interaction of Time x Group.
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Figure 5.4 Infants’ level of positive mood across time.
Very preterm infants displayed less positive mood compared to full-term infants. Infants of
all gestational age groups increased in positive mood across time.
T1= 1 month, T2= 6 months, T3= 24 months post-partum. ft = full-term, mp= moderate
preterm, vp= very preterm.

Infant
negative mood



FT
MP
VP






T

T

T

Figure 5.5 Infants’ level of negative mood across time.
No differences were found between the three gestational age groups. Infants of all
gestational age groups decreased in levels of negative mood across time.
T1= 1 month, T2= 6 months, T3= 24 months post-partum. ft = full-term, mp= moderate
preterm, vp= very preterm.
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Figure 5.6 Infants’ activity level across time.
The interaction effect of Group x Time was significant.
T1= 1 month, T2= 6 months, T3= 24 months post-partum. ft = full-term, mp= moderate
preterm, vp= very preterm.
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Figure 5.7 Infants’ level of sustained attention across time.
The interaction effect Group X Time was significant.
T1= 1 month, T2= 6 months, T3= 24 months post-partum. ft = full-term, mp= moderate
preterm, vp= very preterm.
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Discussion
The aim of the present study was to examine the quality of parent-infant interaction
across time. We investigated whether or not an infant’s preterm birth and parental
background factors could predict parental sensitivity, intrusiveness, and withdrawal
from birth to toddlerhood. This study is the first to examine longitudinally the
quality of parent-infant interaction of mothers and fathers in three gestational
age groups, starting at childbirth and extending to 2 years post-partum. With this
design, we identified patterns of change and stability. Four major findings were
revealed. First, moderate levels of stability of parental interactive behaviours, but
not in infant behaviours, were found. Second, prematurity had negligible effects
on the quality of parental interactive behaviour, but there were clear differences
between the gestational age groups with regard to infant behaviour. Third, parental
background factors were strongly associated with the quality of parental interactive behaviours. Finally, our results revealed that parents who demonstrated a
relatively poor quality of parent-infant interaction were likely to have partners
who also showed poor quality of parent-infant interaction, in comparison to other
parents in our sample.
First, moderate levels of stability across time were found on two aspects of
parenting (sensitivity and withdrawal) for mothers as well as fathers. Parents
who are relatively sensitive at baseline are likely to remain relatively sensitive over
time. Similarly, parents who display relatively high levels of withdrawal at baseline are likely to display this behaviour over time. Intrusiveness was only fairly
stable across time. In contrast, infant behaviour showed no stability over time.
Our results accord with the findings of Else-Quest et al. (2011), who showed that
maternal behaviour, but not infant behaviour, remained moderately stable from
the first year into adolescence. It has been suggested by Belsky and Fearon (2002)
that the stability of high-quality parenting is important to infant development.
The authors demonstrated that, for the infant, the developmental benefits of early
sensitivity depended on the maintenance of sensitivity. They further found that
continuously high quality of maternal interactive behaviour was linked to higher
social and cognitive competence in infants. In addition to relative rank stability, absolute differences in parental interactive behaviour were also found over
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time. More specifically, parents became more intrusive and less withdrawn over
time. This change in parental behaviour could be linked to the infant’s increasing
competence: Infants in our study became more active and showed higher levels
of sustained attention as they aged, which could trigger more responses from the
parents during interaction.
Second, the results of the current study revealed that the effects of prematurity
on parental interactive behaviours were insignificant: parents of term, moderate
preterm, and very preterm infants did not differ in the quality of interactive behaviour.
In contrast, prematurity had a clear effect on infant behaviour. Very preterm infants
showed less positive mood compared to term infants, irrespective of time-point.
Furthermore, at the first moments of measurement, preterm infants demonstrated
lower levels of activity and sustained attention. These differences disappeared over
time, resulting in no differences between the groups at 24 months. Thus, despite
the finding that preterm infants showed behaviour that might be more difficult
to interpret and to respond to, parents of preterm infants were just as sensitive as
their term counterparts. Our results are partly in line with findings from a review
on the effects of prematurity on parental interaction (Korja, Latva & Lehtonen,
2012). Studies mainly focusing on qualitative aspects of maternal interactive behaviour (e.g., sensitivity, attunement, and positive affect) found no differences in
interaction quality of mothers of term and preterm infants (Greenberg and Crnic,
1988; Korja et al., 2008; Montirosso, Borgati, Trojan, Zanini & Tronick, 2010; Schermann- Ezirik, Hagekull, Bohlin, Persson, & Sedin, 1997). With respect to sensitive
and positive interactive behaviour, our results agree with those studies. However, a
number of studies also demonstrated differences in interactive behaviour among
mothers of term and preterm infants (e.g., Malatesta, Grigoryev, Lamb, Albin &
Culver, 1986; Landry, Chapieski, & Schmidt, 1986; Schmucker et al, 2005). These
studies mainly focused on the presence of specific behaviours, duration, frequency,
and intensity of interactive behaviours. For instance, mothers of preterm infants
looked at their infant less often and used more vocal communication (Schmucker
et al, 2005). Moreover, some studies described mothers of preterm infants as more
active, stimulating, and controlling during interaction (Crawford, 1982; Crnic,
Greenberg, Ragozin, Robinson & Basham, 1983; Greene, Fox & Lewis, 1983; Landry
et al., 1986; Muller-Nix et al., 2004). This active, stimulating attitude could originate
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from a need to compensate for the infant’s lower levels of responsiveness. Mothers
may have to work harder to maintain interaction with their preterm infant and
receive fewer positive responses from their infant. The increased stimulation may
be appropriate in this context, rather than intrusive (Singer et al., 2003). In our
observation scale, appropriate stimulation by the parent, as reflected by dyadic
and attuned behaviour, was not scored as intrusive behaviour per se and therefore
not found significantly different among the groups.
Moreover, in previous studies with the same study cohort, we reported similar
or even higher levels of the parent-infant relationship (parental bonding with the
infant, infant attachment) among parents of preterm infants (Hall et al., 2015;
Hoffenkamp et al., 2012). Possibly, the improved standard of hospital support and
guidance of parents may have contributed positively to the parent-preterm infant
relationship. Thus, these recent changes in the care for preterm infants and their
parents may have contributed to comparable levels of sensitivity among parents of
term and preterm infants in our study. Studies that also reported no differences in
the quality of interactive behaviour (e.g., Greenberg and Crnic, 1988, Korja et al.,
2008, Montirosso et al., 2010; Schermann-Eizirik et al., 1997) have been conducted
in several countries (e.g., United States, Finland, Italy, Sweden), with various levels
of standardized care, and further research is needed to reveal whether the quality of
hospital care is an important factor in the quality of parental interactive behaviour.
Third, our study showed that parental background factors were strongly associated with parental interactive behaviour. The educational level of the parents
was related to the quality of their interactive behaviour. Fathers who had followed
higher education were more sensitive and less withdrawn than fathers who had
had less education. Mothers’ interactive behaviour was related to both maternal
and paternal educational level. Mothers with a more highly educated partner
showed more sensitivity and less withdrawal towards their infant. This finding
has previously been described by Tamis-LeMonda et al. (2004). In their study,
the fathers’ level of education was positively associated with maternal sensitivity,
positive regard, and cognitive stimulation, and negatively associated with maternal
intrusiveness and negative affect. Fathers thus seem to have both a direct and an
indirect effect on their infant.
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Finally, our results revealed that individuals who demonstrated relatively poor
quality of parent-infant interaction were likely to have partners who showed, in
comparison to other parents in our sample, poor quality parent-infant interaction.
Parents are thus likely to have a partner with rather similar levels of parenting
quality. Similarity between partners in interactive behaviour towards their infant
is probably due to several factors, such as initial assortative mating and/or convergence during the relationship (Watson et al., 2004). But also the present family
setting, the development of the infant, or life events that have occurred within the
family may have played a role in convergence in parenting behaviours. For example,
mental health problems tend to co-occur in mothers and fathers (Merikangas &
Brunetto, 1996); thus, when mothers feel anxious or depressed fathers may also
experience emotional distress. Emotional distress may subsequently negatively
affect the quality of interaction in both mothers and fathers. Ryan et al. (2006)
demonstrated that infants with two supportive parents are likely to have better
cognitive outcomes than infants who have just one supportive parent. In cases of
only one supportive parent, it did not matter whether the supportive parent was
the mother or the father. Infants with two unsupportive parents showed the lowest
cognitive development.
The specific context of the study entailed some limitations on the conclusion that
can be drawn. First, the decision to include all infants regardless of other physical
or developmental problems places a limitation on what conclusions can be drawn
from these data about the effects of preterm birth per se. A range of physical and
developmental problems is associated with preterm birth, and these problems,
rather than preterm birth, may be responsible for the differences that were found
between the interactive behaviours of term and preterm infants. Although physical
and developmental problems may have affected infant interactive behaviour, the
health status of the infant (as assessed by apgar scores, ventilation, and incubator days) did not significantly affect parental interactive behaviours. A second
limitation was that average scores on negative aspects of parenting (Withdrawal
and Intrusiveness) were relatively low. On a scale ranging from 1-7, mean levels for
Intrusiveness and Withdrawal varied between 1.5 and 2.5. Although families were
recruited in public hospitals – settings in which all kinds of families converge –
our study sample mainly consisted of relatively low-risk families. The observation
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setting may have provided another reason for the low average scores on negative
parenting behaviours. Because parents mostly engaged in nurturing and free play,
it could be that positive behaviours were elicited. As Tamis-LeMonda et al., (2004)
suggested, other settings like a clean-up task would perhaps provide a better opportunity to observe negative parenting behaviours. Furthermore, mother-infant
and father-infant interactions were videotaped during the same home visit (or
hospital visit). We coded the quality of mother-infant and father-infant interaction
separately, but did not examine the influence of the presence of the other parent
during the home visit. In future studies, a triadic coding system could be used to
examine how mother, father, and infant mutually influence each other. A final
aspect of the study that could have had an impact on the results was the fact that
most parents of preterm infants were observed in the hospital setting at 1 month,
while parents of term infants were observed in their home at that time. However,
we found no differences between the gestational age groups, so we assume that the
impact of the measurement in the different settings was slight.

Implications for practice and application
Insofar as parental interactive behaviours are fairly stable in the first years and are
only marginally influenced by the gestational age of the infant, efforts to improve
parenting may be most successful at an early stage, before maladaptive patterns
develop. It is important to disseminate this knowledge to clinicians working with
parents with young infants, so that early screening of mothers and fathers can take
place and intervention can be offered to the couple if necessary.
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Abstract
Background. Maternal post-partum distress is often construed as a marker of
vulnerability to poor parenting. Less is known, however, about the impact of
post-partum distress on parenting an infant born prematurely. The present
study investigated whether high distress levels, which are particularly prevalent in mothers of preterm born infants, necessarily affect a mother’s quality
of parenting.
Methods. Latent Class Analysis was used to group mothers (N = 197) of term,
moderately, and very preterm born infants, based on their levels of distress
(depression, anxiety, and ptsd symptoms) at one month post-partum, and
their quality of parenting at one and six months post-partum. Parenting quality was assessed on the basis of maternal interactive behaviours (sensitivity,
intrusiveness, and withdrawal) using observations, and maternal attachment
representations (balanced, disengaged, or distorted) using interviews.
Results. A 5-Class model yielded the best fit to the data. The first Class (47%) of
mothers was characterized by low distress levels and high-quality parenting, the
second Class (20%) by low distress levels and low-quality parenting, the third
Class (22%) by high distress levels and medium-quality parenting, the fourth
Class (9%) by high distress levels and high-quality parenting, and finally the
fifth Class (2%) by extremely high levels of distress and low-quality parenting.
Conclusions. While heightened distress levels seem inherent to preterm birth,
there appears to be substantial heterogeneity in mothers’ emotional responsivity. This study indicates that relatively high levels of distress after preterm
birth do not necessarily place these mothers at increased risk with regard to
poor parenting. Conversely, low distress levels do not necessarily indicate goodquality parenting. The results of the present study prompt a reconsideration
of the association between post-partum distress and parenting quality, and
challenge the notion that high levels of maternal distress always result in lowquality parenting practices.
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Introduction
Within the field of developmental psychology, the effects of maternal post-partum psychological distress on child development have received much attention.
Moreover, the prevention, diagnosis, and treatment of distress in mothers is given
much emphasis in pre-, peri- and postnatal healthcare. Prior studies reported
that post-partum distress is quite common among new mothers, with prevalence
estimates around 10-15% for post-partum depression (Brockington, 2004), around
8-10% for post-partum anxiety (Woolhouse, Brown, Krastev, Perlen, & Gunn,
2009), and between 1.7-9% for post-traumatic stress responses (ptsd; Beck, Gable,
Sakala, & Declercq, 2011), with considerable comorbidity between the different
types of distress (Austin et al., 2010). These prevalence rates have raised concern
among healthcare providers, because negative post-partum emotions are known
to affect not only maternal wellbeing, but also infant developmental outcomes.
More specifically, maternal distress after childbirth can have a long-term adverse
impact on the infants’ quality of attachment to their mothers, as well as on their
behavioural, cognitive, and socio-emotional functioning (Glasheen, Richardson,
& Fabio, 2010; Goodman et al., 2011).

Distress and parenting
The association between maternal post-partum distress and compromised infant
development has been largely attributed to disturbances in the emotional and
behavioural exchanges between the mother and her infant (Giallo, Cooklin, Wade,
D’Esposito, & Nicholson, 2014). Maternal distress can interfere with the mother’s
ability to form positive expectations and representations of her infant and to interact
sensitively with her infant. For example, depressed or anxious mothers have been
found to develop non-optimal (i.e., non-balanced) attachment representations
and, in particular, distorted representations of the infant; that is, representations
characterized by insensitivity or unrealistic expectations of the infant and by
incoherent, confused, preoccupied, contradictory, or even bizarre descriptions
of the infant (see Vreeswijk, Maas, & Van Bakel, 2012, for a review). Furthermore,
maternal distress is a key factor affecting mothers’ parenting practices. Depressed
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or anxious mothers have been observed to engage not only in withdrawn, passive,
or disengaged interactional behaviours, but also in intrusive, controlling, or hostile
parent-infant interactions (Goodman & Brand, 2009).

Distress and parenting after preterm childbirth
Whereas post-partum psychological distress is quite common in mothers of infants
born at term gestation, mothers of infants born preterm experience even more
often high levels of distress (Bener, 2013). Post-partum depression rates of up to 40
per cent (Vigod, Villegas, Dennis, & Ross, 2010), and anxiety and ptsd prevalence
rates of up to 23 per cent (Feeley et al., 2011; Lefkowitz, Baxt, & Evans, 2010) have
been reported among mothers of preterm infants. These substantial percentages
are not surprising, as mothers are confronted with various serious stressors after
preterm birth. The infant’s physical condition, early separation from the infant,
uncertainty about the infant’s outcome, and anticipated loss of the infant, are
only some of the stressors that may result in feelings of stress, depression, anxiety,
and even to symptoms of traumatization in mothers (Goldberg & DiVitto, 2002).
Given the complications and challenges that accompany parenting an infant born
preterm, one might conclude that heightened levels of distress are inherent to the
situation these mothers find themselves in. It remains debatable, however, as to
whether or not heightened maternal stress levels after preterm birth are necessarily
associated with less adequate parenting.
This specific question has previously been addressed in a small number of
studies yielding inconclusive findings. On one hand, some studies indicated that
mothers of preterm infants who experience high levels of distress are at serious
risk with regard to adverse parenting. These studies revealed higher incidences
of non-optimal and unbalanced attachment representations and a lower quality
of maternal interactive behaviours among mothers with high distress levels after
preterm birth (Forcada-Guex, Borghini, Pierrehumbert, Ansermet, & MullerNix, 2011; Muller-Nix et al., 2004). Other studies, however, suggested that in cases
of preterm birth some degree of distress in mothers is inevitable, and perhaps
even beneficial for parenting an infant born preterm. Borghini et al. (2006), for
instance, demonstrated that particularly mothers of high-risk preterm infants
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who were emotionally distressed, anxious, and worried about their child’s health
and future development in the post-partum period developed a strong bond with
their infant. The authors linked maternal emotional arousal after preterm birth
to higher maternal involvement (e.g., providing comfort care). In line with this,
Levy-Shiff (1989) and Holditch-Davis, Schwartz, Black and Scher (2007) showed
that mothers of preterms who were highly distressed and concerned due to the
hospital environment and their infant’s health condition showed more caregiving
behaviours during the infant’s hospitalization and after discharge of the infant.
Mothers who experience emotional arousal because of their infant’s fragile condition, may adopt a compensatory parenting style in which they attune and adjust
their behaviour to the needs and capacities of their immature infant. Inhibition
and suppression of maternal emotions, in contrast, could lead to detachment and
difficulties in establishing a close mother-infant relationship.

The present study
In this explorative study, we investigated whether heightened levels of maternal
distress after preterm birth place mother-infant dyads at risk for poor parenting.
We hypothesized that distinct subgroups of mothers could be identified on the
basis of maternal levels of distress and parenting quality. Latent Class analysis
(lca) was used to examine the relation between maternal distress (ptsd, depression, and anxiety symptoms), at one month post-partum, and maternal quality
of parenting (interactive behaviours and attachment representations) at one and
six months post-partum, among mothers of term, moderately preterm, and very
preterm infants. The advantage of the use of lca is its comprehensive approach
to identify population heterogeneity in maternal levels of distress and parenting
quality.

Methods
Participants
This study is part of a larger longitudinal study among parents with term and
preterm infants (Tooten, 2012), receiving ethical approval from the Catharina
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Hospital, Eindhoven, The Netherlands. Two-hundred and twenty-two mothers of
term and preterm infants participated in the study, of whom 197 provided data for
at least one of the distress measures and at least one data point on the parenting
variables. The analysis sample consisted of 71 mothers of term infants (≥37 weeks
gestational age (ga)), 64 mothers of moderately preterm infants (≥32 - <37 weeks
ga), and 62 mothers of very preterm infants (<32 weeks ga) (total N = 197). Six
mothers dropped out of the study at six months post-partum, an attrition rate of
3%. The data were characterized by few missing values: between 1.5%-3.6% of the
distress outcomes, 3% of the parenting outcomes, and between 0%-3.6% of the
variables for post-hoc comparisons were missing. No systematic patterns of or
covariates related to missingness were found.
Mothers were recruited from eight maternity wards and two neonatal intensive
care units in The Netherlands. Mothers with poor understanding of the Dutch language were excluded from participation. Eligible mothers were invited by nurses to
participate before the delivery or within 24 hours after birth. The nurses informed
the mothers about the aims and design of the study and provided them with an
information brochure. It was emphasized that participation was voluntary, without
financial compensation, and that they were free to withdraw from the study at any
time, with no consequences for treatment of the child. All participating mothers
gave their written consent. Baseline demographic and clinical characteristics of
the study participants are presented in Table 6.3.
Procedure
At one month post-partum, mothers were visited at home or in the hospital and
asked to individually complete three questionnaires measuring psychological
distress. In addition, video recordings of mother-infant interactions were made
during daily moments of caretaking, e.g., bathing, feeding, changing; or touching,
holding and vocalizing to the infant in case of a very preterm infant. These recordings were analysed afterwards to evaluate the mother’s interactive behaviour. At
six months post-partum, mothers were visited at home and interviewed. Video
recordings of the interview were analysed afterwards to evaluate the mothers’ attachment representations of their infant.
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Measures
Psychological distress
The 14-item Perinatal Posttraumatic Stress Disorder Questionnaire (ppq; Quinnell
& Hynan, 1999) was used to assess early maternal ptsd symptomology. Items were
rated on a dichotomous scale (yes/no; sum-score range = 0-14), with higher scores
reflecting more ptsd symptoms. Scores ≥6 correspond to mild or severe ptsd
symptoms (Pierrehumbert, Nicole, Muller-Nix, Forcada-Guex, & Ansermet, 2003).
The 10-item Edinburgh Postnatal Depression Scale (epds; Cox, Holden, & Sagovsky, 1987) was used to evaluate post-partum depression. Items were rated on
4-point Likert scales (sum-score range = 0-30), with higher scores indicating more
depressive symptoms. Scores ≥10 indicate minor depression and scores ≥13 indicate
major depression (Matthey, Henshaw, Elliott, & Barnett, 2006).
The 20-item State-Trait Anxiety Inventory (stai-State; Spielberger, Gorsuch,
Lushene, Vagg, & Jacobs, 1983) was used to determine levels of state anxiety. Items
were rated on 4-point Likert scales (sum-score range = 20-80) with higher scores
indicating higher levels of anxiety. A cut-off threshold of 40 is used to identify
highly anxious women (Grant, McMahon, & Austin, 2008).
The questionnaires are reliable and well-validated measures to assess psychological
distress in the post-partum period (Callahan & Hynan, 2002; Tendais, Costa, Conde,
& Figueiredo, 2014). The internal consistency estimates in the present sample were
good to very good for the ppq (α = .78), epds (α = .86), and stai-State (α = .94).
Interactive behaviour
Ratings of maternal interactive behaviour were derived from 15-min video recordings capturing behavioural observations of daily dyadic mother-infant interactions.
Mothers’ verbal and nonverbal behaviours were rated by means of a coding manual
(labelled nichd coding scheme) developed by the U.S. Department of Health and
Human Services, National Institutes of Health, National Institute of Child Health
and Human Development Early Care Research Network (1999). Minor adaptations
were made to the instrument to make it applicable to our population of mothers
with preterm infants. In the original coding scheme maternal behaviour is rated
on six 4-point global items. In the present study, these items were combined into
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three subscales: ‘Sensitivity to non-distress’ and ‘Positive regard for the infant’ were
combined to assess Sensitivity, ‘Intrusiveness’ and ‘Negative regard for the infant’
were combined to assess Intrusiveness, and ‘Detachment’ and ‘Flatness of affect’
were combined to assess Withdrawal in mothers. The subscale scores range from
very uncharacteristic to very characteristic behaviour on a 7-point scale (range =
1-7). A high score on Sensitivity indicates good timing faced to the infant’s interest
and arousal level, an appropriate level of stimulation, praising the infant, and speaking in a warm tone of voice during mother-infant interaction. Mothers with a high
score on Intrusiveness generally fail to allow the infant a ‘turn’ or the opportunity
to respond at his/her pace but instead offer a continuous barrage of stimulation.
They may show disapproval of the infant’s actions and can be rough in daily care
routines. Mothers with a high score on Withdrawal rarely make eye contact with
the infant and exhibit a blank facial expression. They talk to or touch the infant
infrequently and respond minimally to the infant’s vocalizations, smiles, or actions.
The videotapes were scored by independent coders. Prior to scoring, the coders received standardized training until 80% reliability was reached, along with
regularly scheduled supervision. Approximately 15% of the videos were randomly
selected and double coded. Intraclass correlation coefficients (icc) for inter-rater
agreement were .67 (sensitivity), .73 (intrusiveness), and .71 (withdrawal).
Attachment representations
Maternal attachment representations were assessed using the Working Model of
the Child Interview (wmci; Zeanah, Benoit, & Barton, 1986), a semi-structured
interview developed to elicit and classify a parent’s perceptions of and subjective
experiences with the personality characteristics and behaviour of the infant, as well
as the relationship with the infant. Previous research has demonstrated substantial
concordance between the wmci and traditional measures of infant attachment
(e.g., the Strange Situation) and adult attachment (e.g., the Adult Attachment
Interview) (Benoit, Parker, & Zeanah, 1997).
The wmci is scored on three subscales, including the qualitative (or organizational), content, and affective features of mothers’ narratives. These subscales are
used to classify mothers’ representations as balanced, disengaged, or distorted.
Balanced representations are characterized by rich and coherent ideas of the in140

fant and of the relationship with the infant. They usually include both positive
and negative characteristics of the infant. Parents are appreciative of the infant’s
subjective experiences, value the relationship with the infant, and respect the
infant as an individual. Non-balanced representations, in contrast, can be either
disengaged or distorted. Disengaged representations are characterized by a sense
of indifference and emotional distance from the infant. The descriptions of the
infant are primarily rational and unelaborated. Parents seem to devaluate the
impact of parenting on the infant’s development. Distorted representations are
predominantly characterized by confusion and preoccupation. Parents can be
preoccupied with other concerns, resulting in an inability to focus incisively on
characteristics of the infant. Moreover, they may have unrealistic expectations of
their infant or are very insensitive to the infant.
The interviews were conducted by one of the researchers and lasted approximately
45-60 minutes. The interviews were videotaped and subsequently coded by the
researchers (H.H., R.H., or A.T.) who are trained and reliable wmci coders. Prior to
scoring the interviews, the coders were trained by one of the authors (H.v.B.), who
received training by the wmci developers (Zeanah and Smyke), until 80% reliability
was reached. To assess the level of agreement between raters, 20 interviews were
randomly selected and double coded. The raters showed substantial agreement
(Cohen’s kappa = .68).

Analytic strategy
Latent Class Analysis (lca), a comprehensive method of probabilistically classifying individuals from a heterogeneous population into smaller more homogenous
unobserved subgroups, was used to identify subsets of mothers who share similar
patterns of distress (i.e., ptsd, depression, and anxiety symptoms) and maternal
interactive behaviours (i.e., sensitivity, intrusiveness, and withdrawal) at one
month post-partum, and attachment representations (i.e., balanced, disengaged,
or distorted) at six months post-partum. lca was performed using Latent Gold
Version 5.0 (Vermunt & Magidson, 2005), with the ppq, epds, and stai scores
as continuous indicators, the nichd scores as ordinal indicators, and the wmci
classifications as nominal indicators. To make use of all available data under the
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missing-at-random (mar) assumption, a full information maximum likelihood
procedure was used to estimate the models. To safeguard against local maxima, 250
random start values were used for each model. Model solutions starting from one
up to seven classes were evaluated and compared. A final model was selected based
on model fit as indicated by the Bayesian Information Criterion (bic), with lower
values indicating a better relative fit (Nylund, Asparouhov, & Muthén, 2007). This
was supplemented by information from various fit statistics including the aic, the
classification error, and the entropy R2. Along with inspection of a log likelihood
scree plot (a visual inspection of where improvement in fit flattens out). Mothers
were assigned to the class for which they had the highest posterior membership
probability (i.e., modal assignment). The classes were subsequently compared on
the proportion of mothers of term, moderately, and very preterm infants, as well
as on infant medical data and maternal socio-demographic data using anova’s
and chi-square tests in spss.

Results
Extraction of latent classes
Five subgroups of mothers were identified and labelled based on their levels of
post-partum distress and parenting quality. A 5-Class solution yielded the best fit
to the data, see Table 6.1. The 5-Class model was compared with a 4-Class model,
which was more parsimonious but had a slightly higher bic value. A bootstrap lr
test with 2000 replications showed that the more complex model with five classes
Table 6.1 Model comparison
Number of classes

bic

aic

Classification error Entropy R2

1

5503

5428

0.00

2

5331

5226

0.03

.86

3

5277

5142

0.07

.82

4

5243

5079

0.06

.86

5

5236

5042

0.07

.87

6

5239

5016

0.06

.87

7

5258

5005

0.11

.79
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fitted the data significantly better, p <.001. Furthermore, the classification error of
7% supports the feasibility of differential assignment of mothers across the 5 classes.
The analyses revealed that 47% (n = 96) of the mothers were in the first class, Low
distress – High-quality parenting (Class L-H), characterized by the lowest levels
of psychological distress, high levels of sensitivity and low levels of intrusiveness
and withdrawal behaviours, with mothers mainly having balanced attachment
representations. 20% (n = 38) were in the second class, Low distress – Low-quality
parenting (Class L-L), characterized by low distress levels, low levels of sensitivity
and moderate levels of intrusiveness and high levels withdrawal behaviours, with
mothers mainly having disengaged representations of their infant. 22% (n = 42)
were in the third class, High distress – Medium-quality parenting (Class H-M),
characterized by high distress levels, moderate levels of sensitivity, intrusiveness
and withdrawal behaviours, with mothers mainly having balanced or distorted
representations. 9% (n = 17) were in the fourth class, High distress – High-quality
parenting (Class H-H), characterized by high distress levels, the highest levels of
sensitivity and the lowest levels of intrusiveness and withdrawal behaviours, with
mothers mainly having balanced representations. Finally, 2% (n = 4) were in the fifth
class, Extreme distress – Low-quality parenting (Class E-L), characterized by very
high distress levels, the lowest levels of sensitivity, the highest levels of intrusiveness, and high levels of withdrawal behaviours, with mothers all having distorted
representations. The latent classes are depicted in Figure 6.1. The characteristics
of the five classes are summarized in Table 6.2.
As a supplementary step, the rates of clinically significant levels of psychological
disorders were examined. In classes L-H and L-L, 0%-5% of the mothers reported
symptoms above the clinical thresholds for ptsd, depression, and anxiety, whereas
the other classes comprised 36%-100% clinical cases (see Table 6.2).
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Figure 6.1 Latent classes of maternal post-partum distress and parenting quality
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Table 6.2 Characteristics of the five classes in terms of psychological distress and parenting
quality (N = 197).
Class L-H

Class L-L

Class H-M

Class H-H

Class E-L

n = 96, 47%

n = 38, 20%

n = 42, 22%

n = 17, 9%

n = 4, 2%

1.59

2.27

6.25

5.87

12.33

Psychological distress
ppq ptsd

• Clinical cases, %

3

5

65

56

100

3.41

4.18

11.59

10.00

16.75

1

5

73

47

100

25.51

28.54

38.83

37.00

57.00

0

0

38

36

100

Sensitivity

5.85

4.02

4.76

6.88

3.00

Intrusiveness

1.46

2.64

1.76

1.00

4.33

Withdrawal

1.44

3.28

2.55

1.00

2.67

84.95

16.22

53.66

81.25

0

0

56.76

4.88

0

0

15.05

27.03

41.46

18.75

100

epds Depression

• Clinical cases, %
stai Anxiety

• Clinical cases, %
Interactive behaviours

Attachment Representations
Balanced, %
Disengaged, %
Distorted, %

Numbers represent means, unless otherwise specified.
Clinical thresholds for distress symptoms: ppq ≥ 6, epds ≥ 10, stai > 40.

Comparison of classes
Classes L-H, L-L, H-M, and H-H were compared on infant medical and maternal
socio-demographic data. Class E-L consisted of just four mothers and was therefore excluded from post-hoc class comparisons and only described qualitatively.
The classes differed significantly on the infant’s ga, see Table 6.3. The majority
of mothers in Class L-H had a term-born infant and only 13% of them had a very
preterm infant. Mothers in the other classes more often had a preterm infant,
with an overrepresentation of mothers of very preterm infants in Class H-M and
H-H. Moreover, infants of mothers in Class H-M and H-H more often had a fragile
health status: a lower birth weight, lower Apgar score, and more days spent in the
incubator and the hospital. The maternal data showed no significant differences
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• Very preterm, n

27.2
23 (60.5)
5

14.0

(23.1)a

15.3

42 (44.2)

10

6.7

Incubator, days

Hospital, days

Male Sex, n

37 (97.5)

95 (99.0)

Married and/or cohabiting, n

21

(26.0)a

9

25

62 (64.6)a

• Low, n

• Medium, n

• High, n

(55.3)b

(26.2)a

(36.4)b

(24.7)c

(42.9)ab
17 (40.5)ab

18

7

(16.7)a

40 (95.2)

32.1 (4.9)

27 (64.3)

8

21 (50.0)

42.5

25.9

8.7

(1.4)b

1904 (919)b

23 (54.8)b

11

8

(19.0)b

n = 42, 22%

Class H-M
n (%), m (sd)

(23.5)a

(35.3)b

3

13 (76.5)a

(17.6)ab

1

(5.9)a

17 (100)

30.0 (3.4)

15 (88.2)

1

11 (64.7)

40.3

27.6

(27.6)bc

8.5 (1.9)ab

1964 (1083)b

9 (52.9)b

4

4

(23.5)ab

n = 17, 9%

Class H-H
n (%), m (sd)

0 (0.0)

2 (50.0)

2 (50.0)

2 (50.0)

28.9 (8.1)

4 (100)

1 (25.0)

1 (25.0)

67.3 (35.1)

44.0 (33.3)

7.0 (3.2)

1139 (649)

3 (75.0)

1 (25.0)

0 (0.0)

n = 4, 2%

Class E-L1
n (%), m (sd)

29.90

2.42

1.13

5.05

4.18

4.41

10.45

11.84

4.17

10.66

34.33

F or χ21

***

ns

ns

ns

ns

ns

***

***

*

***

***

p

* p<.05, ** p<.01, *** p<.001
Classes with different characters (a, b, c) significantly differ on the indicated variable, p<.05; classes with similar characters do not differ from each other.
1 Class E-L was excluded from the F and χ2 difference tests because of the small group size (n = 4).

7 (18.4)b

10

(9.4)a

(26.3)a

32.4 (6.3)

32.4 (4.5)

Maternal age, years

Educational level

22 (57.9)

60 (62.5)

First born infant, n

Maternal data

Twin, n

(27.7)ab

(17.7)ab

(16.1)a

9.3

8.8

5-min Apgar

(1.2)ab

2328 (987)b

(1.1)a

Birth weight, grams

2790 (891)a

12 (12.5)a

Infant data

13

35

• Moderately preterm, n

(34.2)a

15 (39.5)b

10

(36.5)a

49

• Term, n

(26.3)ab

n = 38, 20%

n = 96, 47%

(51.0)a

Gestational age group

Class L-L
n (%), m (sd)

Class L-H
n (%), m (sd)

Table 6.3 Differences between the classes in ga group, infant medical data, and maternal demographic data (N = 197).

for delivery mode, parity, age, and marital status. Yet significant differences were
found for educational level. Mothers in Class L-H, M-H, and H-H were mainly
mothers with a medium or high educational level, whereas mothers in Class L-L
more often had low or medium educational levels.
Qualitative description of Class Extreme distress – Low-quality parenting
Class E-L consisted of only four mothers who reported the highest levels of distress
and showed the lowest quality of interactive behaviour. Moreover, they all had distorted attachment representations. This class was described qualitatively based on
background and interview data, because this may give insight into the risk profiles
of these mothers and provide a clinically useful addition to the quantitative results.
All four women gave birth to a preterm infant and in all cases other risk factors
were present. The first mother went through a perinatal psychosis. Also, during the
interview she reported that she experienced severe partner violence. While the infant
was hospitalized, Child Protection Services were alarmed because her husband
had threatened one of the nurses. The second mother was a single mother with
a history of depression and anxiety disorders. During the interview she reported
that she additionally experienced severe anger management problems. The third
mother was single and had no contact with the infant’s biological father. She had
been diagnosed with borderline personality disorder and a dysthymic disorder, for
which she received psychological treatment. The fourth mother was a mother of a
twin pair, with a partner who already had a child with a former girlfriend. Mother
indicated that her pregnancy was unplanned but wanted, yet her partner had been
very unhappy with the pregnancy.
Next to the fact these mothers gave birth to a preterm infant, the situation these
mothers found themselves in and/or their history of psychiatric problems could
have resulted in very high levels of distress and a poor parenting quality.

Discussion
This study was designed to investigate whether heightened levels of maternal
distress after preterm birth place mother-infant dyads at risk for poor parenting.
The results first of all confirmed previous findings that mothers of infants born
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preterm have significantly higher levels of psychological distress in the post-partum
period than mothers of infants born at term gestation. Mothers of very preterm
infants were particularly overrepresented in Classes H-M, H-H, and E-L, i.e., the
classes characterized by the highest distress levels. However, there appeared to
be substantial heterogeneity in mothers’ emotional responsivity to the event of
preterm birth. While heightened levels of maternal psychological distress seem
inherent to the situation of preterm birth, as many as 43% of mothers of moderately preterm infants and 63% of mothers of very preterm infants were in Classes
L-L and L-H, i.e., the classes with relatively low distress scores.
Interestingly, the classes characterized by high levels of post-partum distress,
i.e., Class H-M, H-H, and E-L, contained mothers of wide-ranging parenting
quality and, proportionally, most mothers of very preterm infants. At one extreme
are mothers in Class H-H, who reported high distress rates and at the same time
displayed high-quality parenting. The H-H profile indicates that high levels of
maternal distress in the post-partum period do not necessarily place mother-infant
dyads at increased risk of poor parenting. For these mothers, their high distress
even seemed to encourage maternal involvement. Previously, Borghini et al. (2006)
had already shown that parents of high-risk preterm infants, who were emotionally
distressed, anxious and worried in the post-partum period, particularly developed a
strong bond with their infant. A plausible explanation could be given by the theory
of compensatory care (Beckwith & Cohen, 1978), which states that parents may
increase caregiving behaviour to sick or high-risk infants to attenuate the effects
of hazardous events, such as preterm birth. Another explanation could be derived
from Janis’ (1958) ‘work of worry’ theory, which emphasizes the positive value of
psychological distress for recovery after surgery. Distress or worry is generally regarded as a discomforting and undesirable state of emotional arousal that prevents
adequate functioning in stressful situations (Salmon, 1993). The ‘work of worry’
principle, however, postulates that anticipatory worrying may enable a person to
adjust more adequately to a forthcoming threat. In contrast, alleviation of anxiety
could even undermine effective coping. In the case of preterm birth, the experience
of negative feelings, however painful, might nevertheless be important to help
mothers to become aware of their new motherhood with the reality of having a
preterm infant. Given these insights, one could wonder whether the same cut-off
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thresholds should be employed to determine the presence of maternal post-partum
distress in both term and preterm populations, as in regular clinical practice.
Class E-L, on the other hand, shows why extreme levels of distress in new mothers may be of concern to clinicians working with families. This small group of only
four mothers distinguished themselves by extremely high distress rates, intrusive
interactive behaviours, and distorted infant representations. Apart from preterm
childbirth, cumulative risk was indicated in this group by multiple factors, such
as psychiatric problems, partner violence, family disruption, and low educational
level. These findings once more demonstrate that the cumulative co-occurrence of
different risk factors is often associated with disruptions in parenting (Trentacosta
et al., 2008).
The other end of the spectrum includes mothers with relatively low levels of
post-partum distress. Approximately two-thirds of mothers were classified in
the two low distress groups, i.e., Class L-H or Class L-L. Nevertheless, here too,
mothers’ levels of post-partum distress were non-informative with regard to
subsequent parenting quality. While Class L-H was characterized by low distress
and high-quality parenting, Class L-L was characterized by low distress and lowquality parenting. Specifically, the behaviour of mothers in Class L-L was marked
by withdrawal, whereas their infant attachment representations were often disengaged. A substantial proportion (40%) of mothers in this class were mothers of
very preterm infants. On the basis of these findings, one could wonder whether
a lack of maternal distress in the case of very preterm birth should be considered
as potentially worrisome as well. Questionnaires measuring depressive, anxiety,
and ptsd symptoms, only have established cut-off thresholds at the high ends of
the scales, not at the low ends. Consequently, when a mother reports no or few
symptoms of distress, this may impart a false sense of security. Class L-L underlines
the importance of remaining vigilant in the interpretation of low distress scores.
These results furthermore lead us to speculate why mothers in Class L-L might
be more likely to engage in withdrawn and disengaged parenting. It could be that
mothers who exhibit detached behaviour have developed an avoidant attachment
style themselves, even before the birth of their infant (Mikulincer & Shaver, 2012).
Individuals may develop an avoidant style as a result of early experiences with a
caregiver who, for instance, disapproves or punishes closeness and expressions
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of need or vulnerability (Ainsworth, Blehar, Waters, & Wall, 1978). In contrast to
securely attached individuals, who are often raised by a responsive and sensitive
caregiver who contributed to a sense of basic trust and confidence that stressful
situations can be manageable, insecurely attached individuals are more likely to
deal with stressful experiences by deactivating strategies, such as a strong emphasis
on self-reliance, inhibition of display of negative emotions, and avoiding closeness and interdependence in relationships. Perhaps mothers in Class L-L avoid
closeness with their infant and inhibit negative emotions in the challenging event
of (preterm) birth.
In conclusion, the groups with the lowest parenting scores experienced either
extreme levels of distress (Class E-L) or, on the contrary, very little distress (Class
L-L) in the post-partum period. We hypothesize that a curvilinear association
exists between maternal distress and parenting quality after preterm birth. That
is, moderate to high levels of distress may result in optimal parenting, while very
low or very high distress levels may interfere with a mother’s capacity to interact
sensitively with her infant and form a balanced attachment representation. This
study indicates that heightened maternal distress levels after preterm birth do not
necessarily place mother-infant dyads at increased risk for poor parenting, and
might even be beneficial. Conversely, low maternal distress levels do not necessarily indicate good-quality parenting and may be non-informative in that regard.
The strengths of the present study include the use of multi-method (observational and interview) measures to evaluate parenting quality and the use of lca
to shed light on the heterogeneity among mothers of infants born preterm. There
are also limitations to consider. This is a explorative study on classes of mothers
with varying levels of distress and parenting quality after preterm birth. Further
research into the generalizability of these findings is therefore needed. The focus
was exclusively on the mother-infant relationship. Future research should evaluate how paternal post-partum distress impacts on both maternal and paternal
parenting quality. Moreover, further research should consider infant outcomes in
relation to the different profiles.
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Implications for clinical practice
Many parenting interventions are aimed at reducing post-partum distress in
mothers of preterm infants. Results of this study prompt a reconsideration of the
association between post-partum distress and parenting quality and challenge the
notion that high maternal distress rates are always paralleled by poor parenting
practices. Clinicians should realize that the presence of post-partum distress in
mothers is not necessarily maladaptive to the mother-infant relationship, whereas
the absence of distress does not always guarantee optimal parenting. Further, it is
important that they consider heterogeneity in mothers’ emotional responsivity to
the event of preterm birth and are aware of other psychosocial and socioeconomic
risk factors that mothers bring to their parenting. We suggest a multidimensional
screening approach to identify mother-infant dyads in need of support. Screening
of psychological distress should not stand alone, but should be complemented by
assessment of the mother-infant relationship, so that appropriate psychological
and/or parenting intervention can be offered.
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Summary and general discussion
Advancements in perinatal and neonatal care have changed the chances of survival
of preterm infants (Blencowe et al., 2012). Yet preterm infants are at risk of incurring a variety of health problems, as well as for cognitive and socio-emotional difficulties. Accordingly, there has been a growing concern for the impact of preterm
birth on infants and their parents (McCormick, Litt, Smith, & Zupancic, 2011).
The parent-infant relationship has been conceptualized as an important factor in
the development of the infant (Fearon, Bakermans-Kranenburg, van IJzendoorn,
Lapsley, & Roisman, 2010). Previous studies have shown that the infant’s unexpected
early arrival, the hospitalization, the infant’s atypical appearance and behaviour,
and uncertainty about the infant’s developmental outcomes, are serious stressors
that can place a strain on parents (Goldberg & DiVitto, 2002). However, whether
or not preterm birth influences the quality of the parent-infant relationship is still
under debate.
This thesis describes the results of a longitudinal project on the short and longer
term consequences of preterm birth. Within this project, we focused on the effects
of preterm delivery on the quality of the parent-infant relationship. We examined
whether the mother-infant and father-infant relationship were affected by moderate and very preterm birth. Additionally, we examined whether the quality of
the parent-infant relationship was stable across the first two years after childbirth
in families with term and preterm infants. Further, we investigated whether and
how parental psychological responses played a role in this relationship. Moreover,
we addressed the question as to whether there was an association between early
thoughts and ideas of parents (representations), their observable interactive behaviours, and later infant outcomes. We have examined these research questions
within the broader context in which the parent-infant relationship exists (parental
psychological functioning/coping, the parents’ developmental history, and demographic background factors).
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Overview of the main findings
Impact of preterm birth on the parent-infant relationship
The impact of preterm birth on several aspects of the parent-infant relationship
was evaluated. On the parents’ side, we looked at the effects of preterm birth on
the psychological level (i.e., bonding and representations) and on the behavioural
level (i.e., observable interactions).
With respect to parental bonding, the results presented in Chapter 2 led to the
conclusion that mothers of moderate and very preterm infants have fewer bonding
problems than mothers of full-term infants at one and six months post-partum.
The results also showed that there were no differences in bonding between fathers
of full-term, moderate preterm and very preterm infants. Subsequently, in Chapter 3 the effects of prematurity on maternal representations were examined. We
specifically focused on disrupted representations because disrupted attachment
representations are thought mainly to evolve after traumatic experiences within
the context of attachment relationships (Slade, Grienenberger, Bernbach, Levy, &
Locker, 2005). We hypothesized that a preterm birth could be such a traumatic event
in the caregiving relationship and that it has the potential to impact the mother’s
representations of the infant. However, the results revealed that mothers of fullterm infants had disrupted representations just as often (approximately 20%) as
mothers of preterm infants. On the behavioural level, the quality of parent-infant
interaction was assessed at several points in time. Based on the results presented
in chapters 3 and 5, we can conclude that the effects of preterm birth on parental
interactive behaviours are negligible. Compared to parents of full-term infants,
parents of preterm infants in our study displayed similar levels of sensitivity, intrusiveness and withdrawal during interaction with their infant.
On the infant’s side, we also examined the effects of prematurity on the behavioural and psychological level. We specifically examined the quality of infants’
interactive behaviour and the quality of infant attachment. With respect to
infant interactive behaviour, our findings indicated clear differences between
full-term, moderate preterm and very preterm infants. Preterm infants, especially
those who were born very prematurely, displayed lower levels of positive mood
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compared to full-term infants. In the first six months post-partum they were also
less active and had lower levels of sustained attention in comparison with their
full-term counterparts. These differences in infant behaviour had disappeared at
the final measurement occasion (24 months) (Chapter 5). At that time, the infant’s
attachment security was also evaluated. Our results indicated that preterm infants
were as securely attached to their mothers as full-term infants (Chapter 3).
Overall we can conclude that preterm birth does not necessarily place the parentinfant relationship at risk. Although preterm infants demonstrated lower levels of
sustained attention, positive affect and activity, parents of preterm infants were
as sensitive as parents of full-term infants and were able to develop comparable
positive, balanced representations of their infant. If we take a closer look at our
results with respect to the development of an emotional bond between the parents and the infant, prematurity may even stimulate parents to engage with their
infant. These results suggest that mothers adopt an active attitude to compensate
for the negative effects of preterm birth (Beckwith & Cohen, 1978; HolditchDavis, Cox, Miles, & Belyea, 2003). Previous research also revealed that parents
of high-risk preterm infants often express their need to be close to their infant in
order to provide him/her with care and comfort during the stressful and painful
hospital stay. These parents stated that they were emotionally affected, anxious
and worried about their infant’s health and future development. At the same time,
these parents also emphasized that they felt a very strong bond with their infant,
even more than parents of low-risk premature infants (Borghini, Pierrehumbert,
Miljkovitch, Forcada-Guex, & Ansermet, 2006).
In line with this, mothers of preterm infants were often described as more active
and stimulating during interaction (Crawford, 1982; Crnic, Greenberg, Ragozin,
Robinson & Basham, 1983; Greene, Fox & Lewis, 1983; Landry et al., 1986; MullerNix et al., 2004). In accordance with the theory of compensatory care, this active,
stimulating attitude could originate from a need to compensate for the infant’s lower
levels of responsiveness. Mothers may have to work harder to maintain interaction
with their preterm infant while they receive fewer positive responses from their
infant. The increased stimulation may be appropriate in this context, rather than
intrusive (Singer et al., 2003; Holditch-Davis et al., 2003). In our studies, stimulation by the parent was not scored as intrusive behaviour when it was appropriate
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to the infant’s state and signals, and perhaps therefore not found significantly different among the groups. The improved standard hospital support and guidance
of parents of preterm infants might have contributed positively to the active and
compensating attitude of parents. nicus in The Netherlands have adopted a more
family-centred approach. In contrast to the traditional nicu setting, parents are
nowadays allowed to visit the nicu at any time and are encouraged and supported
by the hospital staff to become involved in the daily care for their preterm infant
(e.g., by practising Kangaroo Care) (Griffin, 2006; Pallas-Alonso et al., 2012).
The lack of significant differences in the quality of parental interaction and
representations between parents of preterm and full-term infants suggests that
infant characteristics exert a smaller influence on the relationship than parental
characteristics do. The results presented in Chapter 2 led us to conclude that the
parents’ perception of their own childrearing history was an important predictor of
the developing relationship with their newborn infant. Parents who reported having received good care from their parents, reported more emotional bonding with
their newborn at one month post-partum. Other studies also provided evidence
that parental factors, such as a history of psychiatric disorders or a history of sexual
abuse in childhood, were strongly associated with the development of disrupted
representations of the infant (Oppenheim & Koren-Karie, 2009) or were associated with similar adverse parenting behaviours (Page, Combs-Orme, & Cain, 2007;
Van IJzendoorn, 1995). A recent systematic review of the literature concluded that
maternal variables, rather than infant characteristics, are major determinants of
the representations mothers have of their children (Vreeswijk, Maas, & van Bakel,
2012). When an infant is born, most parents already have internalized a balanced
representational style (Maas, Vreeswijk, & Van Bakel, 2012). Apparently, in case of
an adverse event within the attachment system (such as a preterm delivery), this
balanced style enables parents to regulate emotions, to seek support and to adapt
to the situation, thereby preventing the development of disrupted representations of the infant. Our finding is also in accordance with a meta-analysis by Van
IJzendoorn et al. (1992) who showed that in clinical samples, the mother plays a
more important role than the infant in shaping the quality of their relationship.
Maternal problems (such as mental illness) were found to have a stronger effect
on attachment than infant problems (such as prematurity).
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One other parental factor that appeared to influence the quality of the parentinfant interaction was the parents’ educational level. Fathers with higher education
levels were more sensitive and less withdrawn than their counterparts with a lower
education. Interestingly, mothers’ interactive behaviour was related to both maternal and paternal educational level. Mothers with a more highly educated partner
were more sensitive and less withdrawn towards their infant during interaction. A
previous study of Tamis-LeMonda et al., (2004) also showed that the fathers’ level
of education was positively associated with maternal sensitivity, positive regard and
cognitive stimulation, and negatively associated with maternal intrusiveness and
negative affect. Fathers thus appear to have a direct and indirect effect (through
the mother) on their infant.

Emotional distress after term and preterm birth and the
parent-infant relationship
Though many parents show high levels of stress, anxiety and worry after preterm
birth, parental emotional responsivity may show substantial individual differences.
Whether and how parental distress was associated with parenting was the topic
of Chapter 6. In this chapter, five different subgroups of mothers were identified,
based on their levels of depression, anxiety, and post-traumatic stress symptoms
(maternal emotional distress), maternal levels of sensitivity, withdrawal and intrusiveness, and maternal attachment representations of the infant (mother-infant
relationship). A substantial heterogeneity in mothers’ emotional responsivity to
preterm birth and parenting appeared, and from the results we can conclude that
heightened maternal distress levels after preterm birth are not necessarily accompanied by poor parenting practices and vice versa.
The classes characterized by high levels of post-partum distress included proportionally many mothers of very preterm infants, but also contained mothers of
wide-ranging parenting quality. Mothers in one of the classes reported high distress
rates and at the same time displayed high-quality parenting. This profile indicates
that high levels of maternal distress in the post-partum period do not necessarily
place mother-infant dyads at increased risk of poor parenting. For these mothers,
their high distress even seemed to encourage maternal involvement. Similar results
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were found in a recent study (Agostini, Neri, Dellabartola, Biasini, & Monti, 2014).
Preterm infants’ mothers who were experiencing depressive symptoms showed low
levels of withdrawal, whereas significantly higher degree of withdrawal was observed
among full-term infants’ mothers who were experiencing depressive symptoms.
On the other hand, we also identified a class in which mothers reported extreme
levels of distress, and demonstrated a poor quality of parenting. This class proves
why extreme levels of distress in new mothers are of concern to clinicians working with families. This small group was characterized by extremely high distress
rates, intrusive interactive behaviours, and distorted infant representations. Besides preterm childbirth, cumulative risk was indicated in this group by multiple
factors, such as psychiatric problems, partner violence, family disruption, and
poor educational level. These findings once more demonstrate that the cumulative co-occurrence of different risk factors is often associated with disruptions in
parenting (Trentacosta et al., 2008).
However, low levels of maternal distress were not necessarily associated with
high-quality parenting. One class was characterized by low distress, withdrawn
behaviour, and disengaged representations. On the basis of these findings, one
could wonder whether a lack of maternal distress in case of very preterm birth
should be considered disturbing as well.

Stability in bonding and parental interactive behaviour
The longitudinal design of the project allowed us to study the degree of stability of
the parent-infant relationship over a period of two years. This enabled us to answer
the questions like: ‘If a parent is experiencing bonding problems at one month
post-partum, does this persist to six months post-partum?’ and ‘Is a parent whose
behaviour is characterized by emotional distancing and withdrawal in the neonatal
period, equally withdrawn when the infant ages and becomes a toddler?’ Findings
presented in this thesis (Chapters 2, 3 and 5) indicated that the quality of bonding
and parent-infant interaction for mothers and fathers remained relatively stable
between one and six months post-partum. Parents who were relatively sensitive
in the immediate post-partum period were likely to remain relatively sensitive
over time. Similarly, parents who display relative high levels of withdrawal in the
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immediate post-partum period are likely to display this behaviour across time.
Intrusiveness, however, was only fairly stable across time. Stability in sensitive
parenting behaviour has been acknowledged as important for the infant’s development. Belsky and Fearon (2002) demonstrated that the developmental benefits of
early sensitivity to the infant are dependent upon the maintenance of sensitivity.
In addition, continuous high quality of maternal interactive behaviour was linked
to higher social and cognitive competence in infants.

Representations and their predictive value for the parent-infant
relationship and infant development
Until now, relatively few studies have investigated the representations parents
have of their infants and of the relationship with their infant, even though there
has been some evidence that these representations are closely linked to parental
interactive behaviour (Korja et al., 2010; Sokolowski, Hans, Bernstein, & Cox,
2007) and to infant attachment (Benoit, Parker, & Zeanah, 1997). In line with
these earlier studies, our findings as outlined in Chapter 3 indicated that parental
representations are strongly related to the quality of parent-infant interaction and
infant attachment. Mothers with disrupted representations, characterized by rolereversal, contradictory signalling, disorientation, intrusiveness and withdrawal,
showed significantly lower levels of sensitivity and higher levels of intrusiveness
and withdrawal towards their infant, both concurrently (at 6 months) and later
in time (at 2 years). Maternal concrete behaviours such as sensitivity, intrusiveness and withdrawal emerged as important mechanisms through which maternal
representations influence the development of infant attachment in both full-term
and preterm infants. Likewise, our results described in Chapter 4 suggest that fathers who had unbalanced representations of their infant also demonstrated lower
levels of sensitivity and higher levels of intrusiveness and withdrawal towards their
infant. Moreover, a mediating role for parental interactive behaviour was found in
this study as well. The effects of paternal representations additionally appeared
to impact upon the infant’s (language) development through paternal interactive
behaviour.
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Mothers and fathers as caregivers
To date, very few studies have focused on the quality of the father-infant relationship and its influence on the child’s development (Lamb, 2010). The results of the
present study stress the importance of the father-infant relationship. In Chapter
4, we demonstrated that paternal representations are positively related to infant’s
(language) development, through the mediating role of paternal interactions.
Furthermore, we found many similarities between mothers and fathers. Chapter
2 shows that, for mothers as well as fathers, self-reported bonding with the newborn
infant was linked to parents’ perceptions of their own childrearing history. Both for
mothers and fathers, representations (thoughts and ideas) of the infant were associated with parental interactive behaviour and were linked to infant development
(infant attachment in Chapter 3 and language development in Chapter 4). Finally,
we found that mothers and fathers as a couple were very similar in their interactive
behaviour towards the infant. Parents who demonstrated a relatively poor quality
of parent-infant interaction were likely to have partners who, compared to other
parents in our sample, also showed a poor quality of parent-infant interaction as
well. The similarity between partners in interactive behaviour towards their infant
is probably due to several factors, such as initial assortative mating and/or convergence during the relationship (Watson et al., 2004). But also the present family
setting, the development of the infant, or life events that have occurred within the
family may have played a role in convergence in parenting behaviours. The finding
that poor quality parents may come in twos can be clinically relevant; engaging
mothers as well as fathers in intervention programs might be the best approach.

Conclusion
The main findings of this thesis are graphically presented in Figure 7.1.
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In sum, although the circumstances in which parents of preterm infant provide
parental care are difficult, the results of this thesis reveal that the parent-infant
relationship is not necessarily at risk. Parental factors, such as demographic background factors (especially educational level), and parents’ perceptions of their own
childrearing history, are significantly related to the quality of the parent-infant
relationship. With respect to psychological functioning, our study indicated that
relatively high levels of distress after preterm birth do not necessarily place these
mothers at increased risk of poor parenting. Conversely, low distress levels do not
necessarily indicate good quality parenting either. Further, parental representations of the infant (the psychological level of the relationship) were significantly
related to parental interactive behaviours (the behavioural level of the relationship)
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and influenced later infant outcomes, both in full-term and in preterm infants.
Finally, the quality of the parent-infant relationship was found to be moderately
stable across time.

Strengths and limitations
This thesis extends knowledge about the quality of the parent-infant relationship in a sample of parents with full-term and preterm infants by examining this
relationship from birth to toddlerhood. An important strength of the study is its
longitudinal design. This enabled us to study the course of the relationship across
time. Our conclusion that parents of preterm infants are equally capable of forming a strong emotional relationship with their infant and of providing sensitive
care was based on the assessment of different aspects of the relationship (bonding,
representations, interactive behaviour, and infant attachment) and on different
methods (self-report, observations, interviews) at four points in time. Another
strength of the study was the large study sample size, including both mothers and
fathers. More than 200 families participated in this longitudinal project, and the
attrition rate was relatively low. In this study, 70% of mothers and 55% of fathers
completed all data collection visits, and 88% of mothers and 77% of fathers completed at least three of four visits. This thesis is among the first to explicitly explore
the father-infant relationship starting from birth. Moreover, we studied parents in
their homes (instead of in a laboratory) which gives a representative, ecologically
valid sample of caregiving behaviour to which an infant is exposed in ordinary
circumstances (Posada, Kaloustian, Richmond, & Moreno, 2007).
Despite these strengths, the context of the study also entailed some limitations.
First, as one of the aims of the larger project was to study the effectiveness of vig,
half of the parents in the preterm group received vig in the hospital during the
first week post-partum. vig appeared to have a positive short-term effect on the
quality of the parent-infant relationship (Hoffenkamp et al., 2014). In theory, this
could have reduced the differences in the quality of the parent-infant relationship
between parents of term and preterm infants. One option would have been to only
include the control group (preterm group – no vig) and compare this groups with
parents of full-term infants. On the other hand, vig is offered to parents of preterm
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infants in many hospitals, and although it has not become standard care, many
parents have the option to participate in vig. The results of the vig evaluation study
(Hoffenkamp et al., 2014) showed that almost all differences in bonding and the
quality of parent-infant interaction between the vig group and the control group
(preterm group – no vig) had disappeared after one month and therefore did not
affect the results. In one of the studies presented in this thesis (Chapter 5), the
intervention was taken into account as the study reported on the quality of parentinfant interaction from birth onwards. The other studies reported on outcomes
later in time and these outcomes were not affected by the intervention.
Second, although parents in our sample were recruited in public hospitals –
settings in which all kinds of families come together – our study sample mainly
consisted of relatively low-risk families. For instance, most parents had completed a
minimum of higher general secondary education (at least ‘intermediate vocational
level’: mothers 85%, fathers 76%) and the majority of parents were cohabiting
and/or married (97%). In families that face multiple stressors (e.g., poor financial
resources, low social support, parental psychopathology, and domestic violence)
a preterm birth may have a substantially more negative impact on parenting, as
was also demonstrated in our latent class study.
In addition, average scores on negative aspects of parenting (withdrawal and
intrusiveness), bonding problems and attachment insecurity were relatively low.
This raises questions about the generalizability of our findings to high-risk samples.
One other reason for the low average scores on negative parenting behaviours was
probably the naturalistic observation setting. Because parents mostly engaged in
nurturing and free play during the videotaped interactions, it could be that especially positive behaviours were elicited and relatively few episodes of infant distress.

Directions for future research
The results presented in this thesis have extended current knowledge concerning the
quality of the parent-infant relationship in families with term and preterm infants.
At the same time, this thesis also generates several new questions that should be
addressed in future research. First, it would be interesting to study a sample with
higher-risk families. Although we recruited families in several hospitals our sample
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mainly consisted of relatively low-risk families. Worldwide, a large proportion of
preterm infants are born into families experiencing social and health problems
including alcohol use, smoking, low education, poor nutrition, domestic violence
and major disruptive life events (Smith, Draper, Manktelow, Dorling, & Field,
2007). These families are often confronted with a ‘double jeopardy’: the care for a
medically fragile infant and limited resources to meet the specific needs of these
special infants (Gennaro, 1996).
Moreover, additional research is needed to replicate and to examine the different subgroups that were identified through the latent class analysis. In particular,
it would be interesting to focus more on the two ‘risk groups’ (Low psychological
distress – disengaged parenting and Extreme psychological distress – distorted
parenting) and to investigate how these profiles are related to long-term infant
outcomes.
Finally, although the results of this thesis definitely contribute to a better understanding of the role of parenting by also focusing on the father-infant relationship,
it would be interesting to study the family as a whole. Some previous studies (e.g.,
Favez et al., 2006; Gordon & Feldman, 2008) have already used ‘triadic’ coding systems to assess interactions between all members of the family (i.e., mother- father,
father- infant, mother-infant). Although a significant amount of parenting occurs
in the presence of both parents, there have been relatively few studies examining
the process of ‘co-parenting’. In line with this, recent studies (e.g., Martin, Ryan, &
Brooks-Gunn, 2007) have demonstrated that the benefits of a sensitive parent to
the child’s development may be moderated – by being either enhanced or eroded
– by the other parent’s parenting behaviours. Future studies should therefore focus
the joint effects of maternal and paternal parenting behaviours or psychological
functioning on the development of the infant.

Implications for clinical practice
What do our findings imply for clinical practice? Our results indicate that a preterm
birth itself does not necessarily place parents at risk for poor parenting and poor
bonding. Nevertheless, it is of great importance to continue to offer professional
support and guidance to these parents, as they reportedly often experience signifi-
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cant worries, have heightened levels of distress and have negative perceptions about
the prenatal, perinatal and postnatal period (Tooten et al., 2013). We suggest that
clinicians should use a multidimensional approach. Screening of psychological
distress should not stand alone, but should be complemented by an assessment
of the quality of the parent-infant relationship.
Further, our results plead in favour of early screening and early intervention for
both mothers and fathers who encounter problems in the relationship with the
infant, preterm as well as full-term. These parents can be identified at an early stage.
Insofar as parental feelings and behaviours are fairly stable and are only marginally influenced by gestational age of the infant, efforts to improve parenting may
be most fruitful when targeted at couples with young infants, before maladaptive
patterns develop.
Finally, the finding that parental representations (the psychological level) of
the infant are closely linked to parenting behaviour (the behavioural level) is of
great relevance to clinicians. Stern (1995) already pointed out that there are different ‘ports of entry’ in the treatment of parent-infant relationship problems. Different approaches can lead to improvement in the relationship. For instance, the
therapist could try to alter the relationship by showing the parent what the infant’s
capacities are (by holding the clinical focus on overt behaviour of the infant), or by
interventions which target parental adverse interactions. Or the therapist could try
to alter parents’ representations by exploring these representations directly when
they are struggling with basic needs, their perceptions of their own childrearing
history or their own psychopathology (Oppenheim, Goldsmith, & Koren-Karie,
2004; Stern, 1995).
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De overlevingskansen van premature baby’s, dat wil zeggen baby’s die geboren worden
voor 37 weken van de zwangerschap, zijn in de afgelopen jaren sterk toegenomen
(Blencowe, 2012). Hoewel deze premature baby’s vaker in leven blijven, hebben
ze meer risico op verschillende gezondheids-, cognitieve en sociaal-emotionele
problemen. Er is daarom steeds meer aandacht gekomen voor de impact van een
vroeggeboorte, zowel voor de impact op het kind als op de ouders (McCormick,
Litt, Smith & Zupancic, 2011). De kwaliteit van de ouder-kindrelatie is een belangrijke factor in de ontwikkeling van kinderen (Fearon, Bakermans-Kranenburg, van
IJzendoorn, Lapsley & Roisman, 2010). Een positieve ouder-kindrelatie kan de
negatieve effecten van een premature geboorte enigszins beperken. Een negatieve
ouder-kindrelatie kan de negatieve gevolgen van een premature geboorte op de
ontwikkeling van het kind juist vergroten. Uit eerder onderzoek blijkt dat ouders
na een premature geboorte veel spanning en stress ervaren, onder andere vanwege
de onverwachts vroege bevalling, de ziekenhuisopname van de baby (en in veel
gevallen ook van de moeder), het atypische uiterlijk en gedrag van de premature
baby en de onzekerheid over de ontwikkeling van de baby (Goldberg & Divitto,
2002). Echter, of een vroeggeboorte de kwaliteit van de ouder-kindrelatie ook
beïnvloedt is nog onderwerp van discussie.
In dit longitudinale project, dat onderdeel is van een grotere studie (zie Tooten
et al., 2012), hebben we ons specifiek gericht op de korte- en langeretermijneffecten
van een premature geboorte op de ouder-kindrelatie. We onderzochten wat de
invloed is van een matig premature geboorte (een baby die geboren wordt tussen
32 en 37 weken van de zwangerschap) en een ernstig premature geboorte (een
baby die geboren wordt voor 32 weken van de zwangerschap), en hebben daarbij
gekeken naar de moeder-kind- en de vader-kindrelatie. Daarnaast onderzochten
we de stabiliteit van de ouder-kindrelatie in de eerste twee levensjaren van het kind,
zowel in gezinnen met een prematuur geboren baby als in gezinnen met een à terme
geboren baby. Verder bestudeerden we of er een verband was tussen de gedachten
van ouders over de baby in de eerste maanden na de geboorte, de observeerbare
interacties tussen ouders en de baby en de ontwikkeling van de baby. Als laatste
onderzochten we welke rol het psychisch welbevinden van ouders speelt in de
ouder-kindrelatie. Aan deze longitudinale studie hebben in totaal 231 moeders en
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223 vaders deelgenomen. De dataverzameling bestond uit interviews, vragenlijsten,
video-opnames, observaties en een testje bij de kinderen.

De impact van een premature geboorte op de ouder-kindrelatie
Verschillende aspecten van de ouder-kindrelatie werden in dit onderzoek belicht,
namelijk de door ouders gerapporteerde gevoelens van verbondenheid met de baby
(hoofdstuk 2), gehechtheidsrepresentaties van ouders (hoofdstuk 3, 4, 6), de observeerbare ouder-kindinteracties (hoofdstuk 3, 4, 5, 6) en de gehechtheid van het
kind met de ouder (hoofdstuk 3).
De resultaten van hoofdstuk 2 tonen aan dat moeders van matig en ernstig
premature baby’s in de eerste maanden postpartum sterkere gevoelens van verbondenheid met hun baby rapporteerden dan moeders met à terme geboren baby’s.
Prematuriteit had geen effect op de gevoelens van verbondenheid met de baby bij
vaders.
In hoofdstuk 3 geven we antwoord op de vraag of een premature geboorte leidt
tot verstoorde gehechtheidsrepresentaties bij moeders. Gehechtheidsrepresentaties zijn de ideeën en verwachtingen die een ouder heeft ten aanzien van het
kind. Uit eerder onderzoek bleek dat traumatische ervaringen kunnen leiden tot
verstoorde gehechtheidsrepresentaties (Slade, Grienenberger, Bernbach, Levy &
Locker, 2005), en we vermoedden dat een premature geboorte een traumatische
gebeurtenis zou kunnen zijn die de gehechtheidsrepresentaties zou kunnen verstoren. In tegenstelling tot wat we hadden verwacht concludeerden we dat verstoorde
gehechtheidsrepresentaties even vaak voorkwamen bij moeders met een prematuur
geboren baby als bij moeders met een à terme geboren baby.
In verschillende hoofdstukken nemen we de kwaliteit van de ouder-kindrelatie
onder de loep. De resultaten laten zien dat de effecten van prematuriteit op het
observeerbare gedrag van ouders naar hun baby verwaarloosbaar zijn. Vergeleken
met ouders van à terme geboren baby’s lieten ouders van premature baby’s evenveel
sensitiviteit, intrusief gedrag en afstandelijkheid zien tijdens interactie met hun
baby. Als we echter kijken naar het interactiegedrag van de baby’s met hun ouders
vielen er duidelijke verschillen op tussen de premature en de à terme geboren baby’s.
Premature baby’s, met name de ernstig prematuren, vertoonden minder signalen
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van een positieve stemming (ontspanning, (glim)lachen, op hun gemak zijn) dan
à terme geboren baby’s. In de eerste zes maanden waren premature baby’s ook
minder actief en waren minder goed in staat hun aandacht vast te houden tijdens
de interactie (blijkend uit minder oogcontact bijvoorbeeld). Op tweejarige leeftijd
waren deze verschillen in interactiegedrag tussen premature en à terme geboren
baby’s verdwenen. Op deze leeftijd onderzochten we ook de gehechtheid van het
kind aan de moeder. De resultaten van deze studie lieten zien dat de premature
kinderen even goed gehecht waren aan hun moeder als à terme geboren kinderen
(zie hoofdstuk 3).
Over het algemeen kunnen we concluderen dat een premature geboorte de ouderkindrelatie niet noodzakelijkerwijs belemmert. Hoewel premature baby’s minder goed
in staat waren hun aandacht vast te houden tijdens de interactie, minder signalen
lieten zien van een positieve stemming en minder actief waren, zagen we dat ouders
van premature baby’s net zo sensitief waren als ouders van à terme geboren baby’s,
en even goed in staat waren om evenwichtige gehechtheidsrepresentaties van hun
kind te vormen. Deze bevindingen kunnen op verschillende manieren verklaard
worden. Ouders van premature baby’s nemen wellicht een actievere houding aan
om te compenseren voor de negatieve effecten van de premature geboorte (zoals
ook beschreven werd door Beckwith & Cohen, 1978 als ‘Compensatory care’, en o.a.
door Borghini, Pierrehumbert, Miljkovitch, Forcada-Guex & Ansermet, 2006, en
Holditch-Davis, Cox, Miles & Belyea, 2003). Ouders hebben de behoefte dichtbij
hun premature baby te zijn, om voor de baby te zorgen en de baby gerust te stellen
als de baby bijvoorbeeld pijn heeft. De intensieve begeleiding van ouders door het
ziekenhuispersoneel heeft waarschijnlijk ook bijgedragen aan een actievere, betrokken houding van ouders van prematuren. In de ‘neonatal intensive care units’
(nicus) in de Nederlandse ziekenhuizen is er tegenwoordig meer aandacht voor
de begeleiding van ouders. Op de meeste nicus mogen ouders nu op elk moment
van de dag binnen komen en worden ouders aangemoedigd en geholpen bij de
dagelijkse verzorging van- en de interactie met hun premature baby (bijvoorbeeld
door het toepassen van Kangaroo Care) (Griffin, 2006; Pallas-Alonso et al., 2012).
Een andere mogelijke verklaring voor het minieme effect van prematuriteit op de
ouder-kindrelatie is dat kenmerken van de baby een minder groot effect hebben op
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de ouder-kindrelatie dan kenmerken van de ouders. In hoofdstuk 2 concludeerden
we dat de percepties van ouders over hoe ze zelf zijn opgevoed een belangrijke
rol spelen in de mate van verbondenheid die zij nu ervaren met hun pasgeboren
baby. Ouders die positief waren over hun eigen opvoedingsgeschiedenis hadden
ook sterkere gevoelens van verbondenheid met hun pasgeboren baby. Dit resultaat
komt overeen met de bevindingen van een meta-analyse van Vreeswijk, Maas &
van Bakel (2012), die wijzen op een grotere invloed van kenmerken van de moeders
(bijv. psychisch welbevinden) dan van baby’s (bijv. medische status). Een ander
belangrijk kenmerk van ouders dat verband hield met de kwaliteit van de ouderkindrelatie was het opleidingsniveau van ouders. In dit onderzoek bleek dat ouders
met een hoger opleidingsniveau sensitiever en minder afstandelijk naar hun kind
waren dan ouders met een lager opleidingsniveau.

Stabiliteit van de ouder-kindrelatie
De bevindingen van dit proefschrift wijzen uit dat de kwaliteit van de ouderkindrelatie relatief stabiel blijft in de eerste twee jaar na de geboorte van de baby.
Zowel het gevoel van verbondenheid met de baby (zie hoofdstuk 2) als de kwaliteit
van ouder-kind interactie (zie hoofdstuk 5) bleef in de eerste twee levensjaren
relatief stabiel. Ouders die in de eerste periode na de geboorte relatief sensitief
gedrag lieten zien, vertoonden dit op latere tijdsmomenten ook. Ouders die juist
relatief afstandelijk bleven in de interactie met het kind lieten deze afstandelijkheid op latere momenten ook zien. Voor de klinische praktijk betekent dit dat er
in de eerste periode postpartum genoeg aandacht moet zijn om de kwaliteit van
de ouder-kindrelatie te evalueren en vroegtijdig ondersteuning te bieden als dat
nodig blijkt.

Gehechtheidsrepresentaties, de ouder-kindrelatie en de
ontwikkeling van het kind
In hoofdstuk 3 onderzochten we of gehechtheidsrepresentaties van ouders (verwachtingen en ideeën die ouders hebben over hun baby) gerelateerd zijn aan de
kwaliteit van de ouder-kind interactie en de latere gehechtheid van het kind met
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de moeder. Moeders met verstoorde gehechtheidsrepresentaties, gekenmerkt
door rolverwarring, gedesoriënteerde ideeën, en onrealistische of negatieve verwachtingen, waren significant minder sensitief naar hun baby dan moeders met
evenwichtige gehechtheidsrepresentaties (gekenmerkt door realistische ideeën
en positieve verwachtingen). De kinderen van moeders met verstoorde gehechtheidsrepresentaties lieten op tweejarige leeftijd een minder veilige gehechtheid
met hun moeder zien dan kinderen van evenwichtige moeders. Evenwichtige gehechtheidsrepresentaties van vaders waren ook geassocieerd met sensitief gedrag
en daarnaast met een betere (taal-)ontwikkeling bij kinderen op tweejarige leeftijd.

Negatieve emoties en ouderschap
Aangezien eerder onderzoek had aangetoond dat moeders met symptomen van
postnatale depressie, angst en post-traumatische stress (ptss) meer problemen
hebben in de omgang met hun baby, onderzochten we of verhoogde niveaus van
negatieve emoties na vroeggeboorte verband houden met negatief interactiegedrag
en verstoorde ideeën en verwachtingen van moeders over hun baby. De resultaten
lieten in de eerste plaats zien dat moeders van prematuur geboren baby’s in de
postpartum periode gemiddeld meer depressieve symptomen en angstklachten
hadden en meer ptss symptomen ervoeren dan moeders van à terme baby’s. Er
bleek echter aanzienlijke heterogeniteit te bestaan in hun emotionele responsiviteit. Op basis van de niveaus van negatieve emoties (i.c. depressie, angst en ptss
symptomen) en ouderschapskwaliteiten (i.c. interactiegedrag en gehechtheidsrepresentaties) van moeders konden vijf subgroepen worden onderscheiden. De
eerste groep (47%) van moeders werd gekenmerkt door weinig negatieve emoties
en goede ouderschapskwaliteiten, de tweede groep (20%) door weinig negatieve
emoties en een lage kwaliteit van ouderschap, de derde groep (22%) door veel
negatieve emoties en een middelmatige kwaliteit van ouderschap, de vierde groep
(9%) door veel negatieve emoties en goed ouderschap en tenslotte de vijfde en
kleinste groep (2%) door extreem veel negatieve emoties en een zeer lage kwaliteit
van ouderschap. Opmerkelijk was dat klinische niveaus van negatieve emoties bij
moeders niet noodzakelijk gepaard gaan met onvoldoende ouderschapskwaliteiten
en vice versa. Het ervaren van veel negatieve emoties na vroeggeboorte lijkt het
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risico op problemen in het ouderschap niet te vergroten. Omgekeerd lijken lage
niveaus van negatieve emoties niet noodzakelijkerwijs een hoge kwaliteit van ouderschap te impliceren. Er lijkt eerder sprake te zijn van een curvilineair verband,
in die zin dat gemiddeld tot hoge niveaus van depressie, angst en ptss symptomen
na vroeggeboorte samen gaan met een optimale kwaliteit van ouderschap, terwijl
de uitersten van (d.w.z. zeer lage (in het geval van extreme vroeggeboorte) of zeer
hoge niveaus van negatieve emoties) gepaard lijken te gaan met afstandelijk en/of
intrusief interactiegedrag en afstandelijke of verwarde gehechtheidsrepresentaties.

Moeders en vaders als verzorgers
Tot op heden zijn er relatief weinig studies die de rol van vaders in de ontwikkeling
van het kind belichtten. De bevindingen van dit proefschrift onderschrijven het
belang van de vader-kindrelatie. In hoofdstuk 4 concludeerden we dat de gehechtheidsrepresentaties van vaders een belangrijke rol spelen in de (taal-)ontwikkeling
van het kind, en dat de vader-kind interactie hierin een mediërende rol speelt. Er
werden ook veel gelijkenissen gevonden tussen moeders en vaders. Voor zowel
moeders als voor vaders was de mate van verbondenheid met de pasgeboren baby
gerelateerd aan de percepties die zij hadden van hun eigen opvoedingsgeschiedenis.
Ook waren gehechtheidsrepresentaties van moeders en vaders beiden gerelateerd
aan hun interactiegedrag en aan de ontwikkeling van het kind (gehechtheid van
het kind in hoofdstuk 3 en taalontwikkeling in hoofdstuk 4). Daarnaast bleek dat
moeders en vaders als koppel veel gelijkenissen vertoonden. Ouders die een relatief slechte kwaliteit van ouder-kind interactie lieten zien hadden meer kans om
een partner te hebben die ook een slechte kwaliteit van ouder-kind interactie liet
zien. De gelijkenis is waarschijnlijk het resultaat van verschillende factoren, zoals
initiële partnerkeuze en/of convergentie tijdens de relatie (Watson et al., 2004),
maar ook de huidige familiesetting, de ontwikkeling van het kind of belangrijke
levensgebeurtenissen kunnen hierin een rol spelen. De bevinding dat een mindere
kwaliteit van ouder-kindrelatie bij de ene ouder vaak gepaard gaat met dezelfde
kwaliteit bij de andere ouder is voor de klinische praktijk relevant: zowel moeders
als vaders in interventieprogramma’s betrekken is wellicht de beste benadering.
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Figuur 1 geeft een overzicht van de hierboven besproken bevindingen.
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Conclusies
• De kwaliteit van de ouder-kindrelatie wordt niet noodzakelijkerwijs negatief
beïnvloed door een premature geboorte. Het is echter van groot belang dat ouders van premature baby’s goede begeleiding (blijven) ontvangen, aangezien zij
veel gevoelens van angst, spanning en zorgen ervaren in de postpartum periode.
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• Kenmerken van de ouders, zoals educatieniveau en de perceptie van eigen
opvoedingsgeschiedenis, zijn significant gerelateerd aan de kwaliteit van de
ouder-kindrelatie.
• De kwaliteit van gehechtheidsrepresentaties van ouders over de baby geeft een
goede indicatie van het gedrag van ouders tijdens interactie met de baby, en is
gerelateerd aan latere ontwikkelingsuitkomsten van de baby.
• De kwaliteit van de ouder-kindrelatie blijft relatief stabiel in de eerste twee
levensjaren van de baby. Voor de klinische praktijk betekent dit dat er in de
eerste periode postpartum genoeg aandacht moet zijn om de kwaliteit van de
ouder-kindrelatie te evalueren en vroegtijdig ondersteuning te bieden als dat
nodig blijkt.
• Het ervaren van veel negatieve emoties na vroeggeboorte lijkt het risico op problemen in het ouderschap niet te vergroten. Omgekeerd lijken lage niveaus van
negatieve emoties niet noodzakelijkerwijs een hoge kwaliteit van ouderschap
te impliceren. Voor de klinische praktijk adviseren wij dat professionals zowel
het psychisch welbevinden van ouders als de kwaliteit van de ouder-kindrelatie
onderzoeken, om een goede inschatting te kunnen maken of- en wat voor soort
ondersteuning ouders nodig hebben.
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Je energie en positieve, open karakter maakt samenwerken met jou heel prettig!
Hannah, naast je betrokkenheid bij de gezinnen ben jij theoretisch sterk, deins
je niet terug voor moeilijke analyses en kun je prachtig schrijven. Jouw rust en
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