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Introduction

The papers in this volume all explore facets of the complex but crucially important
processes by which human social interactions give rise to habitual ways of being
and of experiencing the world. These can be described as more or less adaptive
modes in which relationships and events are met. They tend to persist throughout
life and can give rise to symptoms of illness and psychopathological conditions.
Every human being grows and changes through recurrent and familiar, as well as
through new social encounters. This is a remarkable fact. It urgently requires atten-
tion. Scientists and practitioners need to understand and focus on this essential
dimension.

The papers gathered here bring together the accumulated scientific and clinical
evidence underlining that social interactions are vital for human development.

It is not surprising that René Spitz’s seminal work on relational affective depriva-
tion in infancy was an important inspiration for Bowlby’s theory of attachment and
Winnicott’s early emotional approach. A few decades after Spitz, Sir Michael Rutter
and his colleagues showed that cognitive disorders can indeed arise as a result of
severe affective and sensory deprivation. They also showed that developmental
catch-up is possible at 4 years but only for children adopted into caring environ-
ments at less than 6 months of age. Social environments directly affect the neuro-
cognitive development of young children and the first months of life are crucial for
establishing solid connections between affective social experience and cognitive
processes involved in learning and mastering new abilities. What has emerged from
the last decades of research on the social lives of babies is that they actively get
involved with other people from the get-go. Infants do this by tuning their behavior
and expressions to those of the affectionate and attentive people they enlist into their
everyday care. Many of the authors of this book have been directly influenced by
some of the pioneers of an interactional approach to infant development, such as
Beatrice Beebe, T. Berry Brazelton, Serge Lebovici, Lynne Murray, Daniel Stern,
Colwyn Trevarthen, and Edward Tronick. And indeed, some chapters in this book
have been written by Colwyn Trevarthen and Edward Tronick respectively.

It is now known that newborn infants are to some extent equipped for social
interaction with caring partners. Throughout the first year, infants gain know-how in
conducting and negotiating social interaction with a widening array of partners.
This know-how is crucial for all the major developmental achievements that follow.
As the chapters in this book show, when social interactions take on distorted forms
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during the first year of life, infants are at high risk for following deviant develop-
mental trajectories marked by overt or latent mental illness. Epigenetic research
based on animal models has shown that early interactive behavior is not only essen-
tial for offspring health but spills over to the next generation, notwithstanding initial
genetic equipment of the first generation. More studies are being conducted today
in order to assess how epigenetics may impact neonatal development and proceed to
influence health and mental health through to adulthood.

We also know that the infant brain is well equipped to deal with adversity and that
in situations where social interactions are nonoptimal, infants can develop resources
and strategies that enable a variety of adaptive developmental processes. Differently
organized developmental trajectories need to be studied from early infancy on. This
will give professionals opportunities to guide children and parents towards more
optimal ways of experiencing each other and their worlds. Gaining knowledge in the
field of early developmental psychology is a precious tool for early intervention and
prevention of later, more stabilized, forms of psychopathology.

The book is divided into 3 parts. The first part covers research on interactional
processes in early infancy in the context of typical development. The second one
focuses on identifying the pressures that parents with psychiatric disorders or pre-
mature infants come to bear on interactional relational processes. These chapters
directly address the question of how psychopathology may emerge as a function of
repeated maladaptive interactive patterns shaped by specific at-risk contexts. The
third part of the book is concerned with assessment and therapeutic tools that are
based on interactive situations and that also provide insight into which interactional
patterns are most crucial for infant development.

The introductory chapter by Colwyn Trevarthen brushes in broad and vivid
strokes the 20th century history of a developmental science of human relating.
Trevarthen draws on his own unique experience and position as a fore-runner of the
relational turn that is emerging in developmental and cognitive psychology, and in
clinical and therapeutic practice. The chapter by Devouche and Gratier describes the
earliest forms of social interaction between alert and calm infants and attentive par-
ents. These authors review a number of key studies that use microanalysis to inves-
tigate the fine workings of the multimodal coordination that characterizes social
engagement between healthy and happy infants and parents from birth onwards.
Banella and Tronick’s chapter explores the complex dynamics of regulation in
social interaction between infants and parents based on decades of research using
the Still Face paradigm developed by Ed Tronick in the late 1970s. They show how
unique relations and relational meaning are built from repeated interactive patterns
shared and shaped by infants and their close ones. The chapter includes the presen-
tation of a study conducted on 78 mothers and their 6-month-old infants and 41
mothers and their 11-month-old infants, using the Face-to-Face Still Face paradigm
and aimed at identifying behavioral patterns that reflect what they have called
“unique implicit relational knowing.” Their discussion of the relevance of this kind
of detailed behavioral coding for clinical practice is highly insightful for practitio-
ners. Anne Bobin-Bégue’s exhaustive review of the literature on rhythmic experi-
ence in early infancy ranges from biological and genetically rooted processes to the



Introduction vii

social and cultural rhythms that organize infants’ daily lives. It thus becomes obvi-
ous that various types of rhythms, circadian, physiological, behavioral, and social,
are tightly interconnected and that infants’ lives are held in balance by multiple and
often coordinated rhythmic processes. The chapter explores how these rhythmic
processes in adults and infants shape social interactions between them and goes on
to describe how specific disorders or at-risk conditions in infants can be better
understood in light of what we know today about rhythm in infancy.

The first chapter of Part II, by Poget, Genet, and Apter, reviews research on the
impact of parental psychiatric disorder on infant and child developmental outcomes.
More importantly, the authors argue, first, that parental psychopathology plays a
crucial role in the mental health issues of infants and young children themselves,
and second, that these issues could arise as a result of disturbed, dysfunctional or
lacking social interactions. They discuss the implications of their triptych approach
involving parents’ mental health, parent-infant interaction, and infant mental health
for peripartum care. The following chapter, by Apter and Devouche, delves deeper
into the workings of various kinds of disturbance or distortion in parent-infant inter-
action. The authors of this chapter focus on the mother-infant dyad as a dynamically
regulated system that must adapt to pressures from psychopathological conditions
such as postpartum depression or borderline personality disorder. This chapter
describes the budding developmental pathways of infants who must contend with
their mother’s psychopathological condition. The third chapter in Part II of the book
is on interaction between preterm infants and their parents. Joélle Provasi discusses
how premature birth and the specific contexts of a premature infant’s life in hospital
condition parent-infant social interaction and relationship formation. She looks both
at parents’ dispositions to interact with their infants, given the biological and psy-
chological upheavals of an untimely birth, and at preterm infants’ readiness for
social engagement. Provasi offers insight into the construction of attachment bonds
between premature infants and parents based on their ability to interact with each
other and based on the particular constraints imposed on them by various endoge-
nous and exogenous factors. Her chapter includes a fascinating discussion on the
impact of recent scientific evidence of preterm infants’ social needs and abilities on
the physical environments that shape their early development in Neonatal Intensive
Care Units around the world, through and beyond the NIDCAP program. The next
chapter, by Mueller, Beeghly, and Tronick, brings to the forefront a highly neglected
issue in studies of early social interaction and emergent developmental trajectories,
namely the role of parent and infant gender. Here, the authors focus on postpartum
depression, not only of mothers but also of fathers, and they also identify specific
vulnerabilities related to infant gender. They take into account how the infant, with
its own given and acquired specificities, co-creates his/her family system. Knowledge
of the specific gendered roles, vulnerabilities, and strengths of both parents appears
crucial for anyone adopting a developmental approach to the early formation of
psychopathology.

The first chapter of Part III, by Devouche, Dominguez, and Apter, presents a
series of assessment tools used both by researchers and clinicians to identify spe-
cific behaviors and patterns in early parent-infant social interaction. These tools can
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be used as such or as guiding principles clinicians can use to observe the subtle,
complex, and often ungraspable interactive processes that day after day orient
infants’ developmental trajectories towards more or less favorable outcomes. In the
second chapter of Part III of the book, Drina Candilis offers a very detailed and
nuanced account of T. Berry Brazelton’s Neonatal Behavioral Assessment Scale.
She focuses on the importance of this work in fostering and supporting adaptive and
emotionally rewarding social interactions between infants and parents, from birth.
The clinical case study presented in this chapter is useful not only for understanding
the relevance of the assessment itself, but also because it reveals how deeply rooted
it is in the clinician’s observational skills. Observation is indeed presented as a tool
that is difficult to master, but that no clinician working in the field of peripartum
care (and beyond) can afford to ignore. The next chapter by Aude Buil describes
how the French tradition of psychomotor care can provide invaluable insight to
clinicians working with vulnerable infants. Psychomotor practice is an acknowl-
edged and accredited profession in France and other francophone countries. It
investigates infants’ well-being through the lens of body tonus, considered a funda-
mental means through which infants experience the world and organize their behav-
ior. Aude Buil proposes ways in which psychomotor therapists can provide support
for parents, and thus indirectly for infants, particularly in the context of premature
birth and prolonged hospitalization of infants. The last chapter of Part I11, by Alecian
and Medjkane, presents the 0-3R diagnostic classification and assessment tool and
discusses its relevance for clinical practice. The authors borrow from their own
clinical experience to illustrate how the 0-3R can be implemented in real life con-
texts. Finally, the last chapter by A Harrison opens new perspectives on care and
treatment, focusing on “developmental formulation and scaffolding towards the
goal of adaptive function.”

Overall, the book aims to promote refined knowledge of very early development
in its environmental context and to foster an orientation towards prevention and
clinical innovation in the care given to infants, toddlers, children, and their families.
The next volume will aim to disseminate further knowledge on the second year of
life when the complexity of regulatory interactions is linked to new developmental
skills in the growing toddler. We hope this first volume will enrich readers, widen
their horizons, and encourage them to look for the second volume of this book in the
near future.

Rouen, France Gisele Apter
Paris, France Emmanuel Devouche
Nanterre Cedex, France Maya Gratier
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The Psychobiology of the Human Spirit

Colwyn Trevarthen

1.1 Discovering Kindness

This is a book about kindness in care for young children and about how we need to
share the inventions of our liveliness in close relationships to help with the unhap-
piness of emotional disorders. When we want to help a baby or toddler who is
expressing sadness, or anger, or confusion and distress and who acts as if they want
to be alone, we must keep confidence in the strength and optimism of the loving
human spirit of playful sympathy, which they fear they cannot show [1-3].

I have had the rewarding experience of many years as a researcher trying to
record how, from birth, happy infants are ready to join in kindness with companions
who accept the miracle of human being. According to the conventional, highly edu-
cated wisdom of some authorities in the science of intelligence or cognition, this
way of being alive and sharing its discoveries is not only miraculous—it is impos-
sible before we are able to talk about our experiences in conventional ways. They
deny that there can be a psychology of the newborn [4]. My task, with imaginative
teachers and colleagues, has been to make records of innate and developing abilities
that famous experts in psychology of learning and knowing, as well as doctors car-
ing for ill babies, have believed are not possible for the infant mind.

The biggest mystery concerns the ability of a newborn to share by imitation acts
of attending, as well as delicate expressions of feelings about what is perceived
together. Both Sigmund Freud [5] and Jean Piaget [6, 7] said such imitation was
impossible. They believed the baby had to acquire knowing, or cognition of con-
scious actions, by learning with parents as teachers. Awareness of life in the human
world, they said, can only become meaningful by following conventions of under-
standing that may be described in language.

C. Trevarthen (<)
University of Edinburgh, Edinburgh, UK
e-mail: C.Trevarthen@ed.ac.uk

© Springer Nature Switzerland AG 2019 1
G. Apter et al. (eds.), Early Interaction and Developmental Psychopathology,
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But photographic recordings of intimate and responsive exchanges with babies
in the first hours after birth proved they do wish to imitate, and with astonishing
discrimination and skill. Indeed they are happy to negotiate exchanges of imitation,
taking their turn and inventing new messages [8]. This attentive aiming of the baby’s
sense organs is imaginative and creative using the wisdom of a body feeling its
movements intentionally. It is not reflexive, triggered and ‘conditioned’ by stimuli.
Thus a blind baby can look, and a deaf baby can listen, making the required move-
ments ‘as if” they had sight or hearing, expecting new experience. Books for parents
with eloquent photographs show how rich infant sociability normally is in intimate
communication [9, 10].

Although it is clear that this sharing of interest opens the way to cultural learning
in the human way [11-13], we still do not fully appreciate what the urges and feel-
ings are that lead infants to imitate and to be imitated—how they ‘know our minds’,
as Vasudevi Reddy [14] puts it. She describes the sensitive ways young babies
engage expressions of interest and emotion with us. Can this be accepted as con-
sciousness of being in company? As psychologists or neuroscientists, we do not
know how our bodies and brains can do it and how they can exhibit a moral sense
seeking affectionate company [15]. There are now some inspiring findings using
subtle analysis of the forms of expression, and new technologies of functional brain
imaging, but many features of the baby’s intuitions for playful ‘proto-conversation’
remain mysterious. A key feature is the rhythmic coordination of movements in
precise synchrony that display the dimensions of pulse and tone in melodies, a
‘musicality’ to which we respond to so strongly [16, 17].

One important aspect of the descriptive natural science of emotions, observing
how they have evolved to build social collaboration in a community, is the evidence
from ethology pioneered by Charles Darwin [18] who published pictures of how
animals share emotions with shapes of expressive movement of parts of the body
that are adapted to be seen or heard. Anthropological studies, since his voyage of
discovery of other races in the early nineteenth century, proved for Darwin there are
universal human expressions of relating in social worlds ready to support the learn-
ing of very different traditions of knowledge, art and technologies. Babies every-
where respond to loving care, imitate and enjoy play with familiar companions.
That is their special human vitality prepared for joining a rich and ancient cultural
life. It is the resource that psychotherapy depends on to help afraid and shamed
persons of any age recover contented and optimistic vitality.

1.2  Biology Is the Science of Life. Psychobiology Is Biology
of the Mind: We Are Born Sharing the Drama of Life,
for Love

Every living organism, plant or animal, grows or moves with initiative and imagina-
tion, seeking with its evolved life form a healthy and rewarding existence—a self-
creating and self-protecting way of being. This depends on processes that plan and
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evaluate actions in invented time of moving, making measured steps into the future
with anticipation of rewards of well-being and avoidance of harm [19-21].

New brain science, breaking free of the idea that intelligence is built by training
reflexes or ‘conditioning’ them, confirms that the feelings of value for human con-
sciousness of an active and aware person arise deep in the brain with emotional
power to direct knowing. ‘The subcortical level would ensure basic feeling states
while the cortical level would largely relate feeling states to cognitive processes
such as decision-making and imagination’ [22].

The Venezuelan biologist, systems theorist and language philosopher Humberto
Maturana [23], Maturana and Varela [24] describes the processes of life as of two
kinds with different, complementary purposes: autopoiesis or ‘self-making’ grows
within the shaped vitality of a dynamic body and consensuality, which makes
mutual support in communities of beings, appreciating and adapting to the resources
of the physical environment and negotiating with other lively selves. Maturana’s
colleague Francisco Varela, with Evan Thompson and Eleanor Rosch, describes
how the mind is ‘embodied’ by the animated form it grows within [25].

As human beings, we grow and prosper with mastery of the most complex and
versatile animal bodies made for many new ways of moving to investigate and
manipulate a rich world [26]—and we talk about it. We strive to cooperate in the
great consensus of meanings we value as our culture, a history of inventive being
and making by gifted individuals living through generations in artful companion-
ship. And, as speaking creatures, we use the skill that Maturana calls ‘languaging’,
which includes more than speaking and writing. It is ways of moving to make up
stories that describe old ways of being and invent new ones [27]. We become authors
of our Self As Agent and live as Persons in Relation [28, 29].

1.3  TheInfant Mind Is Full of Feeling for Measures
of Movement in Company

Supported by insights from new findings of anthropology and animal ethology, the
veteran educational psychologist Jerome Bruner, who was always seeking new
ideas about the nature of culture and its transmission, collaborated with paediatri-
cian Berry Brazelton in the late 1960s to study infant initiatives to perceive and use
objects and the intimate reciprocal imitation that develops between infants and
affectionate parents and caregivers who offer playful collaboration with the child’s
rhythms and qualities of movement [30]. Film studies showed that young infants
make complex shifts of posture and hand gestures that are regulated rhythmically in
time, with measures of pulsation that match those of the same movements made by
adults. In face-to-face play, a baby often takes the lead with ‘narratives’ of expres-
sive acts that are imitated joyfully by the mother.

At Harvard, as a doctoral student in Bruner’s group, I recorded how a baby’s eyes
and head move in precise synchrony to look at, or track, an object of interest,
expressing the baby’s sense of self. In looking, a baby’s measured steps or saccades



4 C.Trevarthen

made consistent rhythms that were the same as those of an adult scanning a picture.
By 6 months the infants had developed efficient binocular depth perception, and by
precisely moving their eyes and head together, they could track a slowly moving
object smoothly, without saccades, which is a skill that requires a mental prediction
of the object’s path and its velocity. Tracings I made of infants, 1 or 2 months old,
reaching out to touch or grasp objects were regulated in elegant patterns with
rhythms that were close to those of an adult reach and grasp [31]. There were innate
rules of self-conscious vitality in human beings who were very different in body
size and breadth of knowledge.

This ‘motor intelligence’ of the baby ready for engaging with things to be seen
and grasped in the world was astonishing. But even more remarkable were the body
movements of communication with attention directed to an interested mother. These
were creative, prosocial and mutually regulated. They included delicate face expres-
sions of emotion, like a smile or a scowl, deliberate eye-to-eye contact, ‘pre-speech’
movements of the lips and dramatic gestures of the hands [32]. These movements of
a conscious self can only have a desired effect if they are sensed sympathetically by
another human being. And, the baby could take the lead, in the ‘dialogue’. They
were not simply imitating the expressions of their mothers. They wanted a coopera-
tive engagement of their interests and feelings to discover new ideas.

We made films at 16 frames per second, week by week, with 5 infants and their
mothers from 2 to 6 months of age. We compared how each infant behaved towards
the mother herself and to a suspended toy presented by her. The room was a quiet
studio surrounded by heavy curtains, with subdued lighting. A camera was aimed to
take a full-face view of the whole baby, and a mirror placed behind the baby gave a
head-and-shoulder view of the mother. We filmed the mother and infant enjoying
intimate chat, undisturbed.

A ‘conversation’ between 12-week-old Jody and his mother, in which the baby
clearly led the engagement, was an eye-opener. This leading by the baby was con-
firmed by further microanalysis of the body movements of infants of the same age
when they were communicating with their delighted mothers. Infants rarely imi-
tated the mother in these ‘proto-conversations’. They had their own stories to tell,
and the mothers followed the plot with confirming and encouraging expressions.

When a baby is born, we, if we are ready to respond with affection, meet an
active, interested and sensitive human person who senses our readiness for dia-
logues of expressive movement. We find ourselves measuring lifetime together and
exchange expressions of love—seeking a shared gaze, a smile or puzzled look and
hand gestures of enquiry, pointing with focused interest or of self-comforting—all
rhythmic and immediately connected to join or alternate with our signs of affection-
ate companionship [33].

This partaking in sympathetic vitality is not new for the infant. It has been prac-
tised for months within the mother’s body, often, in the last few months of gestation,
responding to the impulses and tensions of pleasure and pain in her life as a person,
sometimes aware of the lively behaviours of other people nearby, speaking, touch-
ing and moving objects. If the baby is born before term, still in the stage of a foetal
apprentice in human companionship, the mother, who is now seen and heard with
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more immediate and complex presence, must be responsive in gently expressive
ways if she is to continue giving intimate care as the baby expects she will. The
sensitivity and special intimacy of her support and nurture must adapt to the strong
but immature sensibilities and accommodations of the baby.

This is the intimate relationship between them which paediatrician Lou Sander
described as a ‘living system’ [34]. The English paediatrician and psychoanalyst
Donald Winnicott described the mother’s care as a ‘holding environment’ that is
essential to the child’s developing self. He said, ‘the foundations of health are laid
down by the ordinary mother in her ordinary loving care of her own baby’ [35]. This
holding applies to the environment of family and society that Professor of
Psychology Darcia Narvaez and her colleagues call the Evolved Developmental
Niche for the human infant, a species of mammal born needing many months of
support, feeding and protection of affectionate care from mother, father and a close
community of neighbors of all ages [36].

The gracious and constructive emotion relating between parent and baby is what
the medical caregivers call ‘attunement’ to the baby’s expressions of need. It needs
to be timed and with the right tones to complement what the baby seeks and feels and
to reduce or remove any compelling and stressful intrusions in the baby’s experience
and sense of comfort and their enjoyment of a new and much richer awareness.

1.4 A History of Responsive Medical Care for the Newborn
Person

Our post-industrial scientific culture developed a scientific medical treatment of
disorders as if the receiver of care were a reflex organism, needing attention focused
on anatomy and internal physiological state only. It relied on diagnosis to identify
faults in development of sensory-motor or visceral functions or to detect symptoms
of abnormal physiology or injuries and infections that cause harm.

Then some doctors saw this was too narrow, and they insisted on creating a new
compassionate awareness of the newborn as a person with strong powers of imagi-
native action and human ways of signalling and responding to interests and
feelings.

In 1935, René Spitz used direct observation of spontaneous mindful behaviour of
children rather than tests of their reflex responses to artificial stimuli. His work
revealed the serious effects of deprivation of a mother’s love on her child’s sense of
well-being. He coined the term ‘anaclitic depression’ to refer to the immediate
effect on a newborn baby and showed that if children are deprived of a mother’s care
for longer than 5 months, they will show symptoms of increasingly serious deterio-
ration, which he called ‘hospitalism’. Observing children in a foundling home in the
United States, he confirmed that poor care during the children’s first year results in
irreparable damage to their spirit for life and learning [37]. His film Psychogenic
Disease in Infancy changed childcare in homes and hospitals.

John Bowlby, in England, worked with maladjusted and delinquent children as a
psychologist before he qualified in medicine and later as a psychoanalyst. He helped
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children who were evacuated from London to Cambridge during a time of war and
separated from their families and nannies. One of his main findings was that children
described as ‘affectionless’, and likely to become thieves, had experienced complete
and prolonged separation before the age of 5. Bowlby’s work led to his writing of the
World Health Organization’s report on the mental health of homeless children in
post-war Europe, published as Maternal Care and Mental Health [38].

The attachment theory of Spitz and Bowlby confirmed the needs of the young
child for affectionate protection and scare. It also encouraged growth of interest in
infants’ emotions for playful discovery of life in a human world, which inspired
doctors responsible for care of babies at birth to treat the babies and their parents
with more sympathy and humour.

In the 1960s, three doctors independently called for a revolution in the care of
birth and early development and for attention to the special needs of prematurely
born persons.

These three doctors, Leboyer in Paris and Sander and Brazelton in Boston (all of
whom were born in 1918 at the end of a world war), perceived newborns as alert
playful persons seeking love in companionship beyond attachment for comfort and
feeding of weak bodies. They were led by their sensitivity and imagination to reject
the prejudice of their professional training that infants have no awareness of what
they are doing or sensitivity to other people’s emotions or attitudes. Their attention
to the powers of innate human conviviality supported a move away from Freud’s
psychotherapy, which, with little appreciation of the positive motives and feelings
of an infant, had become preoccupied with listening to the patient’s talking about
memories of trauma experienced at what was understood to be a more primitive
stage of the self. The three doctors urged a richer appreciation of the psychobiology
of emotions and the communication of gentle love and playfulness in movement,
and they promoted new ideas about the readiness of children for learning cultural
skills and beliefs and how they wanted to share these with self-confidence. Their
work supported a change to more intimate ‘relational’ psychotherapy.

Frédérick Leboyer, a French obstetrician who left his medical practice to become
a famous author writing on the powers of the infant to stimulate loving care, is best
known for his [39] book, Pour Une Naissance Sans Violence. He introduced the
practice of immersing the newborn in a tub of warm water, known as a ‘Leboyer
bath’, to ease the transition to the outside world. He also advocated low lighting in a
quiet warm room to limit the stress of birth and that the baby be first laid on the
mother’s stomach and allowed to bond, instead of being taken away for tests. His
own birth was traumatic with his distressed mother forcefully restrained, and Leboyer
attributes his interest in birth to this experience. In Pour Une Naissance Sans Violence,
he advises that ‘sharing love is the sovereign remedy for anguish’. Other books he
wrote that have been translated and become popular in English include Loving
Hands: The Traditional Art of Baby Massage and Inner Beauty, Inner Light.

The paediatrician Louis Sander made two crucial contributions. With William
Condon, who used microanalysis of rhythmic movements to study speech and ges-
ture in adult conversation, Sander confirmed that a newborn baby’s hand move-
ments may synchronise with adult speech, matching, or ‘attuning’ to, the rhythms
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of two very different forms of body action [40]. This inspired careful attention to the
timing and emotional intensity of infants’ movements and their precise engagement
with sympathetic rthythms of their mother’s behaviour. Furthermore, in a project to
trace the development of communication between mothers and their children from
birth to age 6 years, Sander and his colleagues demonstrated that a strong and cre-
ative childhood is fostered by a collaboration of the baby’s efforts to learn supported
by the innate talents of the mother—her readiness to take part in an adaptive learn-
ing that responds to developments of expressions and actions in the child [41, 42].
He recognised that mother and baby form a single living system to which both are
adapted [34].

Confirmation of mutual regulation of development of an imaginative mind from
birth was obtained by Olga Maratos in her PhD thesis, in which she reported of the
development of imitative expressions through the first 6 months of infants when
they are attentive to an adult who is instinctively seeking sympathetic engagement
with the baby’s motives and feelings [43]. She presented her findings in 1973 to her
supervisor in Geneva, Jean Piaget, who did not believe newborns are conscious
enough to imitate. He remained sceptical.

The new understanding of the creative mental abilities of infants and their readiness
for intimate, two-way collaborative learning, not ‘instruction’, was inspired by the sen-
sitive work of the Boston paediatrician, T. Berry Brazelton. Creating his Neonatal
Behavioral Assessment Scale for use to help early detection of developmental disorders
[44, 45], Brazelton perceived that, from the very beginning of life outside the mother’s
body, an infant is gifted with rhythmic ‘musical’ sensibilities for imaginative play and
ready to start cultural learning by imitating and engaging sensitively with actions and
expressions of both mother and father. He said, “The old model of thinking of the new-
born infant as helpless and ready to be shaped by his environment prevented us from
seeing his power as a communicant in the early mother-father-infant interaction. To see
the neonate as chaotic or insensitive provided us with the capacity to see ourselves as
acting “on” rather than “with” him’. (Brazelton [46], p. 79).

Like Sander, and Maratos, Brazelton drew attention to the developing child’s
initiative to pass through age-related steps, in both their own powers of activity and
in readiness for collaboration, which he called ‘touchpoints’ [47-49]. His
Touchpoints Model of Development has become a world famous institution to sup-
port parent’s intuitive concern to accompany their children tenderly through changes
in life’s opportunities that come with transforming powers and feelings of human
body movement [50, 51].

1.5 Affective Attunement of Vitality Dynamics,
Leading to a New Psychotherapy

In 1961, Dan Stern, a young paediatrician being trained in psychoanalysis in
New York, began a revolutionary career in the study of the natural origins of human
compassion and understanding. He watched a film of a mother with 3-month-old
twins enjoying teasing play, with precisely coordinated moves timed to fractions of
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a second to make collaborative patterns of the game [52]. With colleagues in
Columbia University and Harvard, that work, which proved the intelligent initiative
of the child to ‘attune’ and synchronise with an adult’s intentions [53], inspired a
critical reassessment of the baby’s mindless, primitive and instinctive ‘Id” invented
by Freud, which requires a ‘moralising’ education to become a responsible ‘ego’.

Stern was long associated with the New York City Ballet, and theatre artists, danc-
ers and choreographers were enthralled by his microscopic investigations of how
mothers and infants invent drama together in play. His subsequent clinical work led to
publication in 1985 of The Interpersonal World of the Infant. In the Preface of the
reprint in 2000 he declares ‘This book attempts to create a dialogue between the infant
as revealed by the experimental approach and as clinically constructed, in the sense of
resolving the contradiction between theory and reality’ (Stern [54], p. ix). He became
committed to a psychotherapy of lived experience and ‘moments of meeting’ as criti-
cal for the making and remembering of ‘emotional narrative envelopes’ in dialogue.

In 1999 Stern took a leading part in the announcement of a group of psychothera-
pists who accepted that emotional foundations of self-awareness and self-confidence
in relationships could be given new strength by open acceptance of momentary
expressions of hope and conviction and developed in shared dynamic emotional
narratives of ‘implicit relational knowing’ [55].

In a new Introduction to the paperback edition of The Interpersonal World of the
Infant, he wrote:

One consequence of the book’s application of a narrative perspective to the non-verbal has
been the discovery of a language useful to many psychotherapies that rely on the non-
verbal. I am thinking particularly of dance, music, body, and movement therapies, as well
as existential psychotherapies. This observation came as a pleasant surprise to me since I
did not originally have such therapists in mind; my thinking has been enriched by coming
to know them better. (Stern [56], p. xv).

Indeed, in the final decade of the twentieth century, there was an outpouring of pub-
lications on the use and beneficial effects of music therapy. A leader in this work
was the musician and psychologist Mercedes Pavlicevic who developed her work at
the Nordoff Robbins Music Therapy Centre in London and the Music Therapy
Community Clinic, Cape Town, South Africa [57-61]. This and other ‘relational
therapies’ give privileged attention to the non-verbal aspects of the therapeutic
engagement, which are so important for any sharing of emotions of creative vitality
in pairs or in groups of any size, for example, Video Interaction Guidance developed
in the Netherlands by Harrie Biemans and colleagues in the 1980s and now prac-
tised in more than 15 countries helping professionals in social work, education and
health and also in business management [62].

Throughout his highly influential career, Stern was entranced by the ‘living
moment’ of companionship between the developing child and parent and what it can
teach us about the natural foundations of psychotherapy that accepts the need for
sensitive engagement of ideas and feelings between therapist and a patient of what-
ever age, by communication of the vitality and grace of body movements [63, 64].
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1.6  Musicality of Our Body Moving Inspires Adventures
of Collaboration in a Lifetime of Learning

Musician and counselor Stephen Malloch and I have used evidence of the musical
abilities of young infants to develop a theory of ‘communicative musicality’ to
describe the essential features of rhythm and attunement of vitality in body move-
ments that put shared enjoyment of life into dance and music [17, 65]. What these
expressive arts share with the ritual performances of theatre is what the anthropolo-
gist Victor Turner [66] called The Human Seriousness of Play. It is a serious experi-
ence of enjoyable performance because it transmits the essential powers of
self-regulated body movement in any human actor, to keep alive a harmony of mus-
cle forces and the pleasure felt as well-being in inner vital functions.

Thinking of the different media of this body-to-body communication, by sight or
by sound and vibrations produced in performance of any activity, we discover that
the essential messages are ‘amodal’ or ‘transmodal’ with respect to the distance
senses that are adapted to explore the out-of-body world with sight, sound and
touch. Music and dance communicate with or imitate proprioceptive and viscero-
ceptive sensations inside different bodies of co-performers or between performers
and audience or viewers. Like the mystery of neonatal imitation, the intrinsic forces
of artful communication engage sympathetic feelings in a way that escapes the facts
of external reality. The Norwegian social psychologist Stein Braten has spent his
life confronting the paradox of knowledge and reality, helping us by relating this to
the communicative intuitions of infants [67-70].

Of fundamental importance is the evidence of how sensitive newborn infants,
and even foetuses, are for music and for the prosody of a mother’s voice. We are
born transmodal communicators in the body consciousness of moving. Our ears and
throats, as well as eyes, face and hands, are adapted to express tones of emotion as
signals of vitality [71], as are the dynamics of locomotion by walking and running
and by hand gestures. This is the language of Birdwhistell’s kinesics [72] or Stern’s
vitality dynamics [64].

Two words grasp the principle of a transmodal sympathy in sensations of pur-
poseful life—‘attunement’ and ‘harmony’. Both refer to the expressive use of the
voice or of actions making rhythmic patterns of the sound and sight in other indi-
viduals that evoke our inner sensations of body movement, which may be celebrated
by song, instrumental performance or dance. These psychodynamic forces give
vitality to any form of communication and aid the cooperative direction of interests
and actions [33].

The power of music imagines into the future and recalls rich moments of our past
by its natural ability to portray projects of moving in melodies that have the appeal-
ing form of narratives. They exhibit a wave of excitement and commitment with
dramatic phases of introduction, development, climax and resolution (or coda) [65,
73]. This portrays the plan of human purposeful movement and its willingness to be
shared as a drama. It appeals to the dramatic interest of a baby a few months old in
a holding lullaby or a baby song accompanied by teasing hand actions.
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The spiritual poetry is most evident when it is composed and enjoyed in the
spontaneous playful way of an innocent young child or of a great artist. When all
attention is given to abstract rules of structure and to precision of measures in repeti-
tion between performances of a given story, the beauty of living creation in the
lifetime of movements with affection may be weakened or lost. Any story, conveyed
by any medium, verbal or non-verbal, has forms that may become directed in the
rules of syntax and grammar of language, on which the authority or ‘significance’
of semantics in an established vocabulary depends. Too much attention to the refer-
ential message pretending objective truth destroys the ‘poetry’, the subjective mak-
ing of the message.

1.7  Humanistic Philosophy and Enlightened Relations

In the eighteenth century, a new philosophy of natural life in a community devel-
oped in protestant Scotland. It was led by Francis Hutcheson, a Presbyterian from
Ireland educated in the University of Glasgow, who became an eloquent and very
popular public speaker in that city. He became one of the founding fathers of the
Scottish Enlightenment and is famous for his book A System of Moral Philosophy
based on belief in ‘natural sympathy’ [74]. His followers David Hume [75], Adam
Smith [76, 77] and Thomas Reid [78] developed this theory of a human nature based
on compassionate common sense, which grows from the fundamental powers of
non-verbal arts of expression, including music. Modern psychobiology supports
this view of human well-being and effective reasoning in a life of relationships, both
intimate and political, and how it depends on honest sharing of feelings of aesthetic
grace and moral virtue.

1.8  Relational-Affective Psychotherapy, Recognising
the Intuitive Motives of Young Children for Cultural
Learning

Important developments in therapy to help children or adults who have lost confi-
dence in their impulses to find meaning and enjoyment by sharing life experiences
affectionately and playfully have gained from close attention to the way most infants
happily contribute to building strong affectionate and creative relations with family
and neighbours in joyful rituals of teasing play [79].

As Daniel Stern demonstrated, knowledge of how young infants participate in
interpersonal life and form intimate and confident relationships with parents, sib-
lings and friends reveals the power of shared vitality and its discoveries and values.
This power grows to animate cultural creativity and symbolic communication in
language, and it also leads to a more collaborative approach for therapy to aid young
children who do not engage and who exhibit anxious loneliness.

Among close associates of Sigmund Freud who debated with him the theory of
psychoanalysis, Sandor Ferenczi [80], in 1932, with an address entitled Confusion
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of Tongues to fellow analysts at a meeting in Germany, opened a way to mutuality
in more intimate and reciprocal or relational therapy, not one in which the therapist
‘stands back’ and interprets the patient’s recollections of trauma. Forty years later
the psychobiology of infancy confirmed that, indeed, it is our nature to find shared
meaning for the actions we can perform with our agile and expressive bodies. From
birth we seek collective urges and ambitions. This view of self-creative and coop-
erative development encouraged therapists working with children who had lost con-
fidence in their social desires and who could not share joyful feelings with trusted
friends, to try to find revitalization of their spirit. It was clear they needed help to
recall and trust the experience of love in kindness, not just courage to overcome
memories of trauma.

As we have noted, Donald Winnicott, like Louis Sander, drew attention to the
natural support of a mother’s intimate, affectionate care for her baby [81]. In The
Maturational Process and the Facilitating Environment [82], he observed that men-
tal health of a child is developed by ‘the continuation of reliable holding in terms of
the ever-widening circle of family and school and social life’. Renouncing the pri-
mary aim of his psychoanalytic training, he sought positive ways to restore the deep
sympathetic spirit of companionship, and he wrote, ‘A correct and well-timed inter-
pretation in an analytic treatment gives a sense of being held physically that is more
real ... than if a real holding or nursing had taken place. Understanding goes deeper’.
His trust in the infant’s experience of loving maternal care also led him to give spe-
cial importance to play in the development of a rich and real experience of the
meaning of life [83]. He was thus, with René Spitz [84], a pathfinder to kinds of
psychotherapy that require gentle invitation to negotiate joy in moving with playful
invention. This approach was developed by Ann Jernberg as Theraplay [79, 85, 86].

Other clinicians, seeking to give effective help to children with weakened social
responsiveness, or who had suffered from loss of kind maternal care and were taken
into adoption, followed Winnicott’s lead. Peter Hobson, a professor of developmen-
tal psychopathology at University College London, became known for his work on
autism and experimental child psychology, which lead him to question the prevail-
ing cognitive psychology of thinking [87] and to adopt a theory of the growth of
human intelligence in intimate, affectionate communication, summarised in The
Cradle of Thought [88]. He considered the main weakness of children diagnosed as
autistic was not lack of a ‘theory of mind’ but an inability to use emotions for reach-
ing out to others [89-92]. They do not feel intimate engagement with the playful
and caring impulses of parents and other companions. He, with Jessica Hobson,
came to appreciate how this casts light on the role of feelings in normal develop-
ment and their changes as the infant and young child gain new powers of moving to
use the world and to communicate experiences in shared learning [93].

Peter Hobson’s inviting or encouraging method of therapy for autistic chil-
dren, helping them to appreciate and identify with the attitudes of other people,
became a highly influential ‘conversational model’. He has also studied the rela-
tions of a mother with her infant when she displays the abnormal, insensitive
behaviour of borderline personality disorder and how she transmits her pathol-
ogy to her child [94].
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Hobson’s conversational model has been taken up by Emeritus Professor of
Psychiatry Russell Meares of the University of Sydney [95]. The use of Hobson’s
method led him to develop effective methods of treatment for borderline personality
disorder [96], proving the value of assistance for more intimate engagement of pur-
poses and feelings with people who experience a fragile sense of self. Meares has
written two thought-provoking books on the importance of artful play with engage-
ments for freeing psychiatric patients from anxieties and shame in relationships—
The Metaphor of Play: Origin and Breakdown of Personal Being [97] and The
Poet’s Voice in the Making of Mind [98]. Both books acknowledge the insights
gained from research on the development of intimate communication and shared
imagination in infancy.

In the past 30 years, a clinical psychologist Dan Hughes has tested a treatment to
support families with adopted or fostered children, giving them guidance to build
strong affectionate relationships with boys and girls who had experienced neglect
and abuse in their birth families and were suffering from developmental trauma [99,
100]. He was inspired by the attachment theory of Spitz and Bowlby and new under-
standing of how normal development of a healthy childhood depends on the active
and creative life from birth in affectionate and playful companionship with parents
and children [101].

Hughes draws on the ‘relational neuroscience’ of Dan Siegel [102] and Alan
Schore [103, 104] who report remarkable developments in understanding of how
the developing human brain actively seeks to share motives for discovery of mean-
ing in the world and how the body and brain are designed to build memories of life’s
meanings in affectionate relationships, with loved ones. Within a relationship, the
brain can function in a more integrative and restorative manner in spontaneous com-
munication of impulses and feelings with a trusted other to help to make sense of
highly stressful events in order to reduce the fear or shame they inspire. Stephen
Porges [71] describes regions of the brain that make up the social engagement sys-
tem, in which individuals learn about themselves and others with a sense of safety.

When the therapist and caregiver using the insights of DDP are able to establish
safety and acceptance, the adopted child is less likely to be defensive and withdrawn
and more ready to enjoy sharing habits with pride, in attunement.

‘In healthy families, a baby forms a secure attachment with her parents as natu-
rally as she breathes, eats, smiles and cries. This occurs easily because of her par-
ents’ attuned interactions with her. Her parents notice her physiological/affective
states and they respond to her sensitively and fully. Beyond simply meeting her
unique needs, however, her parents “dance” with her. Hundreds of times, day after
day, they dance with her. There are other families where the baby neither dances nor
even hears the sound of any music. In these families she does not form such secure
attachments. Rather, her task—her continuous ordeal—is to learn to live with par-
ents who are little more than strangers. Babies who live with strangers do not live
well or grow well’. (Hughes [100], p. ix).

Hughes’ experience with neglected and abused children led him to change his
communication with them by adopting a more hopeful and cooperative invitation to
share life with pride.
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‘Many, many years ago I reflected on my frequent inability to help children who
had been abused and neglected ... My initial goals were to help them to be less ter-
rified by the traumatic events of their past. When I found I wasn’t successful with
this I developed other goals, which focused on helping them to reduce the deep
sense of shame they felt and which underpinned their conviction that they deserved
the maltreatment that they had received’.

He developed his practice for ‘dyadic developmental psychotherapy’ now used
in many countries. The DDPI (Dyadic Developmental Psychotherapy Institute) pro-
vides training, certification and supervision for dyadic developmental psychother-
apy and practice in Portland Maine, USA [101].

1.9  Reaching to the Source of Values to Be Shared
and Remembered in Lively Movement

The human spirit is motivated for sharing the meaning and pleasure of life with
excitement and rituals that confirm rewarding conventions of practice. These are
based on the vitality of a mammal with special powers of cooperation in large cre-
ative and adventurous societies. Sometimes these powers are betrayed or mis-
guided in ways that harm relations and confuse meanings they should live by with
actions that are destructive and cruel [105]. Then we must seek to recover contact
in harmony with the basic values of the first stages of innocent life with other
persons.

I would like to end by confirming that we find both aesthetic and moral values
expressed in joyful play with children too young to appreciate talk about how to
behave. The source of the emotions of grace and kindness appears to be in the way
movements of a very complex body are harmonised through self-generated time of
vitality, as Goodrich explains, and how they seek to cooperate in the graceful
rhythms of their energy with other actors who wish to share and contribute to their
invention with beauty [106, 107].

From the meticulous science of motor control developed by Bernstein and the
analysis of vitality dynamics by Stern, we appreciate the importance of a sense of
the future in this moving that makes stories that need no words. This supports a
psychotherapy which the Harvard-trained medical doctor Mark Epstein in Thoughts
Without a Thinker describes as ‘from a Buddhist perspective’ [108]. In that book the
Foreword by the Dalai Lama begins with this confession: ‘The purpose of life is to
be happy. As a Buddhist I have found that one’s own mental attitude is the most
influential factor in working toward that goal. In order to change conditions outside
themselves, whether they concern the environment or relations with others, we must
first change within ourselves’. Epstein’s therapy values inner grace and harmony
and moral responsibility in relationships. Stephen Malloch ([73], p. 69), with his
life as a violinist, conductor and therapist, and as someone who holds to the Buddhist
faith, declares that ‘the therapeutic relationship is a piece of music, experienced in
the unfolding present’, in which the participants seek to improvise a balance of
responsibility.
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A turn in relational neuroscience accepts the primacy of feelings in the inspira-
tion of practical and rational awareness, in the graceful economy of actions and in
the moral concessions of kind relations. Recognising these as the fundamental pro-
cesses of all our endeavours is what characterises relational therapies, especially to
assist young children who need to retrieve happiness in friendship in rhythms of
relating [106].
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The Beginning of Parent-Infant 2
Communication

Emmanuel Devouche and Maya Gratier

For several decades, the way mothers and infants communicate, through forms of
dynamic relating, has constituted a privileged field of research for understanding
human development. Communication, which etymologically refers to the idea of
“making common” or sharing, is indeed a central aspect of the life of every baby,
right from birth [1]. Many theorists interested in early forms of communication,
including specialists of parent-child attachment [2], of language development [3,
4], or of developmental psychopathology [5], have highlighted that early face-to-
face communication is the cradle of all subsequent social abilities such as joint
engagement, coordinated attention and joint attention, and processes of intentional
communication leading to language use [6—9]. Yet, caregiving and caring adults are
in an asymmetrical position with regard to developing infants, and it is not obvious
that adults’ and infants’ communicative abilities can or do match each other. One
theoretical model that can account for this asymmetry and the potential mismatch
it entails is system’s theory. According to this approach, adults and infants strive to
maintain a state of balance by continuous co-regulation of each other’s behavior
[10-13]. This approach entails that not only adults adapt to changes in the infant’s
behavior but also that infants are active in adjusting to their physical and social
surroundings.

One crucial point that continues to divide the scientific community is the ques-
tion of whether or not socio-cognitive skills underlie early communication, and if so
which ones. Some authors argue that it is not until the end of the first year or even
the second year that the baby becomes truly aware of the mental state of others and
thus able to communicate [14-16]. According to this perspective, inherited from
Piagetian constructivism, the baby would be devoid of the cognitive structures and
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mental representations on which knowledge of the world is based. Thus, the kinds
of early discriminations researchers may observe in young infants would be merely
sensory, and behaviors like imitation of expressions and gestures would be mere
reflex responses to stimulation, at least at the very beginning. For other research-
ers, the baby has an innate capacity for communication and is born with the means
to achieve intimate, perhaps prenoetic, understanding of an attentive partner’s
state [6-8, 17—-19]. According to this approach, the infant is born with an interest
in the emotions and motives of his partner and, by engaging from the beginning
into immediate sympathetic contact with others, acquires both new communicative
skills and knowledge and people and objects. Trevarthen [9] describes this innate
capacity for sympathetic sharing as “primary intersubjectivity.” It is brought about
through coordinated expressive behavior enabling a direct sharing of subjective
states and experiences.

Legerstee [17] suggests this controversy is based on an opposition between
defenders of developmental continuity and defenders of stage-based approaches.
Continuity theorists conceive of the baby as predisposed to an early form of com-
munication that is a rudimentary form of the one that takes shape over the following
months [9, 19]. Other researchers see “true” communication, that is one that implies
an intention to communication, as an emergent process and one that emerges only
late in the first year of life [20]. Understanding intentions to communicate is, in this
view, rooted in an understanding of others’ mental states. According to Trevarthen
[9], however, the newborn is predisposed to grasp many higher-order invariants in
the expressive behavior of social partners (sensitivity to the human voice, to the
human face, to facial expressions, etc., see previous section), which orient its per-
ceptions and actions. In this perspective, the kind of communication that character-
izes the first weeks of life, which is essentially dyadic (or person-person), gradually
gives way to a more elaborate form of social engagement, described as triadic
because it involves referential processes in person-person-person and then person-
person-object configurations [21-24].

2.1 Co-construction of the Dyadic Space

Feldman and Eidelman [25] demonstrated that a 2-day-old newborn sporadically
manifests gaze toward social partners and that mothers adapt their own behavior
to the state of alertness that they consider appropriate for communication. This
maternal adjustment may thus enable the newborn to experience continuity between
his/her own internal state and his mother’s behavior toward her/him. Feldman and
Eidelman [25] observe that the baby spends more time in an alert state (i.e., “calm
and attentive,” state 4 on the Brazelton scale) when the mother behaves contingently,
that is, responds in a timely manner. These findings are in line with Stern’s [18]
earlier observations that mothers were adjusted to their babies from the start, closely
monitoring and interpreting their signals, states of alertness, and expressive behavior.
Maternal adjustment seems crucial in facilitating and promoting the engagement of
the baby in social interaction from the first days of postnatal life [26].
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Stern [27] describes the intermodal reciprocity of behaviors and affective expres-
sions as “affect attunement” and suggests it creates for the infant the feeling of
being accompanied in his movements and emotions. Most mothers and fathers
spontaneously “tune in” to even very young infants’ affective states, and they match
and mirror them dynamically so as to support positive states and dampen negative
states. Interestingly though, some mothers, even those with no known psychopa-
thology, are less affectively attuned to their infants, and their infants in turn are less
responsive than infants of mothers who display high affect attunement [28].

In recent years, much debate has centered on parental behavior toward infants.
Indeed, parents acquire a great deal of practical knowledge about their infants’
needs and abilities and about risks encountered while caring for them. But they
also appear to have in-built knowledge of how to hold or soothe or talk to a baby.
Much research has been conducted on the seemingly universal characteristics of
baby talk or infant-directed speech, which all infants prefer to the faster-paced and
less melodious adult-directed version [29, 30]. This form of speech, which is highly
redundant and associated with expressive gesture and facial expression, has been
described as “intuitive parenting” [31, 32] and points to biological determinants of a
species-specific human parenting. Thus, infants’ predispositions for adjusted, sensi-
tive communication is matched to parental predispositions to support and scaffold
communicative behavior.

The bidirectional process of communicating motivation and affect in face-to-face
interaction and the active role played by the baby in this first partnership is now
widely recognized [33]. Co-construction [34], synchrony and turn-taking [35, 36],
co-regulation [12, 37], shared rhythmic sensibility [38, 39], and sharing of a com-
mon time base [40] are all dynamic processes based on reciprocity and complemen-
tarity within the dyadic interaction between parent and infant.

Video-based microanalysis of parent-infant interaction has enabled many
researchers to establish the behavioral patterns characteristic of a contingent adjust-
ment between a mother and her baby [38, 41-43]. Stern [44] apprehended early
interaction by focusing on its structure and temporal organization. He described
face-to-face exchange as composed of well delimitated phases in which the behav-
iors of each partner are interpreted according to their position in time. Interactional
engagement is thus initiated by an introductory phase characterized by the mother’s
intention to capture and maintain the infant’s attention. A shared rhythm, to which
both adults and infants are sensitive, enables the coordination of each partner’s
expressions during the exchange [38].

2.2  Rhythm and Protoconversation

Both partners establish a common beat [45], and “this shared rhythm enables them
to meet at the intersection of their vocal and bodily expressions” ([38], p. 55). The
infant seems particularly attracted by the natural rhythm of the mother’s speech. It is
a rhythm that is neither random nor completely predictable and offers both partners
a range of expressive possibilities [46]. Expressive timing refers to small temporal
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shifts in the onset of expected events, as in peekaboo play [47]. Mothers use expres-
sive timing when they talk, play, and sing to young infants [18, 48], and infants are
more socially engaged when mothers use expressive timing compared with more
predictable or incoherent timing [46, 49]. Several studies have shown that the baby
comes into the world with a remarkable capacity for rhythm (for a review, see [50]).
Before birth, the fetus manifests an attraction to rhythmic events [51], and preterm
infants born up to 2 months before term are able to synchronize their vocal expres-
sions with those of an adult, thus participating in protoconversations [52].

Several researchers have demonstrated the early coordination between the behav-
iors of mothers and infants, as well as the precise regularity of interactive timing
from 2 months of age which is associated with shared biological and behavioral
rhythms [40, 53-56].

Condon and Sander [36] were perhaps the first researchers to suggest that rhyth-
mic sense is what enables newborns to synchronize their own behavior with their
mother’s speech. Synchrony can indeed be considered a crucial foundation for any
communicative process [57]. According to Trevarthen [45], early mother-infant
communication is much like a dialogue, or what he calls protoconversation, empha-
sizing its reciprocal nature and flexible coordination, which is surprising given
young infants’ limited motor and cognitive skills. According to this view, social
skills precede and drive the development of abilities in other domains.

By 2 months infants display a triad of expressive behaviors that index their social
orientation and motivation for dyadic engagement [58]. The combination of knit-
brow gaze concentration, directed smile, and coo vocalization powerfully elicits
contingent positive reactions from all social partners and is interpreted as an inten-
tion to communicate. Cooing, which appears between 6 and 8 weeks after birth, is
in fact described by specialists of vocal development as “speech-like” vocalization
[59, 60]. Adults respond more often to coo vocalizations than to other sorts of vocal-
izations [59], and they do so in a timely manner. They also tend to embed them in
meaningful talk, that is, talk that is referential and often narrative.

Thus mother-infant interaction must be thought of as more than just a two-
way transfer of feelings or representations. Dual interaction involves meaningful
shared and remembered contexts that can be summoned to reenact and improvise
new encounters. Mother-infant interaction, from the very beginning and well
before referential processes become explicit, is embedded in implicit semiotic
processes, which involve styles of reciprocity and unique signatures of expres-
sive movement [46, 61, 62]. Mother-infant interaction must be understood as a
dynamic process fostering historic time, bridging the experienced past and the
anticipated future. Researchers must focus on the dyad as a unit of analysis,
taking into account its immediate context and its intimate history in order to
describe how the behaviors of the two partners coordinate over time. The behav-
iors of each partner may be seen to constitute an extension of those of the other,
generating forms of shared intentionality that are made possible not by shared
mental representations but by the temporal and rhythmic dimensions intrinsic to
social interaction.
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2.3  Interactive Timing and Social Contingency

Through reciprocal engagement, the baby gradually develops his or her sense of
experience sharing (intersubjectivity) enabling better anticipation of the mother’s
behavior and the formation of generalized social expectations. Separately from
each other, mother and baby do not experience the same social and biological time,
that is, their temporal worlds are quite distinct. By interacting with each other,
they build a shared temporality. Being in time together fosters the experience of a
mental or imaginative space within which emotions and motivations or common
projects can be lived through together. Interactive timing requires a mutual adapta-
tion to each other’s spontaneous tempo [50]. This shared rhythm and sense of time
thus supports the integration of behavioral schemes that have a certain temporal
organization and the integration of interactive routines specific to the dyad. Indeed,
over the first weeks of life infants come to identify regularities in their environment
and form clear expectations about recurrent events and routines [63—65].

The repetition of temporal sequences facilitates the detection of contingent
relations between behaviors and contributes to make the world less unpredict-
able for the baby. The dyad’s own intersubjective space constitutes the cradle of
these acquisitions by offering the baby an accessible and predictable temporal
world. By internalizing interactive routines, the baby carries a piece of interac-
tive time into his own temporal world. This progressive integration of expres-
sive behavioral associations allows the baby to anticipate the development of an
expressive action, to project the future behavior, and to play a more and more
active role in shaping social exchanges. Security and confidence are constructed
in and through time.

Several authors have sought to define the time window that enables infants to
appreciate the contingency of expressive behaviors during a social interaction. Van
Egeren et al. [43] reviewed a large number of studies using the habituation paradigm
and showed that a latency period greater than 3 s between stimuli tends to cause
discouragement or withdrawal in young infants. These authors thus confirm the find-
ing from microanalytic observations of naturalistic social interactions according to
which pauses lasting more than 3 s in infant-directed behavior cause infants to dis-
engage from social interaction [44, 45] Van Egeren et al. [43] also highlight the
fact that research that has focused on response times in the dyad mostly uses time
windows with a short duration (less than 2 s). It is possible that the temporal win-
dow for contingent responsiveness varies between adults and infants, that it changes
as infants develop, and that it varies according to which expressive modalities are
involved. For example, contingent responsiveness between maternal utterances and
infant non-cry vocalization is centered around 1 s, regardless of the language and
culture of the mother [66]. Recent evidence suggests that mothers respond to infants
within a shorter temporal window than infants respond to mothers [67]. However, it
is highly probable that 3 s represents an important psychological boundary for mark-
ing the contours of a meaningful event. This is supported by the finding that mothers
package their speech into units lasting on average 3 s [67—-69]. This duration roughly
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corresponds to the perceived present and to the span of working memory as well as
to units such as phrases in speech and music or lines of poetry [70, 71].

According the Hains and Muir [72], infants learn to form expectations based on
their experiences of contingency between their own actions and their consequences.
Other researchers consider that infants are born with a “contingency detection mod-
ule” that predisposes them to prefer perfect contingency or co-occurrence between
events in the first months of life and, progressively after the age of 3 months, to inte-
grate imperfectly contingent events [73]. Stern [44], however, sees the repetition and
variation of rhythmic maternal behavior as the basis on which infants form expec-
tations and perceive contingency. Repetition would enable infants to predict the
partner’s behavior based on strict contingency, and variation would enable infants to
adjust to ongoing change within a flexible temporal window. Contingency detection
is, according to this view, flexible from the beginning and is based on appropriate
timing (not too regular and not too variable) from social partners. From a theoretical
standpoint, the concept of timing formulated by researchers like Trevarthen, Beebe,
or Brazelton implies that each partner actively takes into account the predictability
of the other in the course of interaction within a shared temporal framework. Each
partner thus builds a memory of the other and of their shared temporality, upon
which their capacity to anticipate each other is founded [9, 40].

The appreciation of social contingency through the idea of a time window is not
evident, and few studies have explored this question. However, quantifying the time
lapse that defines the causality that imparts combinatorial meaning to consecutive
behaviors is of great interest for understanding the dynamics of early interactions.
The stake is all the more important because it is inseparable from the question of
intentionality in the behavior of the baby, a question that was evoked at the begin-
ning of this chapter. Recent research on early vocal exchange presented below sheds
some light on these critical issues for early communication.

Another important characteristic of expressive behavior that is known to foster an
experience of unity, continuity, and coherence is imitation. Papousek and Papousek
[31, 32] emphasize the primacy of parental imitation as an integral part of the intui-
tive didactic support that parents provide for their baby. And infants imitate adults’
gestures, facial expressions, and vocal sounds from the very start of life [74-76]. In
naturalistic social interaction, imitation is largely contingent, that is, it occurs within
temporal windows that do not exceed 3 s. But the reproduction by one partner of
some aspect of the other partner’s behavior certainly serves to reinforce the experi-
ence of interpersonal connectedness that contingency in itself enables. For exam-
ple, in spontaneous vocal interaction between mothers and 3-month-olds, infants
imitate the intonation contours of the mother’s preceding utterance far more often
than they imitate the sound itself [7], suggesting that young infants are much more
active in driving and shaping social interaction than most researchers acknowledge.
Furthermore, multiple forms of imitation are at play from birth in naturalistic social
interaction. Forms of imitation and their various functions deserve more attention.
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24 The Roots of Turn-Taking

From the first weeks of life, the baby produces vocalizations that lead to
responses from the social environment [59]. The emergence of these vocaliza-
tions rapidly primes the first exchanges with the entourage turning them into
protoconversations characterized by the alternating vocalizations of both part-
ners with contingency-relevant pauses [7, 35, 55, 69, 77, 78]. Research on vocal
interaction shows that around 2 months, the turn-taking exchange is character-
ized by vocalizations of the mother and the baby separated by pauses ranging
from 500 ms to 1 s [66, 79]. It also appears that pauses rarely exceed 3 s and,
when they do, mark the end of an episode of engagement between mother and
baby [49, 69, 80].

Ginsburg and Kilbourne [81] observed that the interaction between a mother
and her 7-18-week-old infant presented more overlap in vocalizations than with
younger infants. In a recent longitudinal study of vocal interaction with infants
aged 3—18 months, Hilbrink et al. [82] also found a reduction in overlap after the
age of 5 months. In the same study, the pauses separating the vocalizations of the
two partners were found to lengthen after infants reached the age of 9 months.
However, Gratier et al. [78] showed an increase in pause duration between
partners in the vocal interactions of 2-3-month-old infants and 4-5-month-
olds. The fact that older babies take longer to respond may paradoxically be a
reflection of their increasing communicative skills. Indeed, by 4 months of age,
infants’ attention is less focused on their partner’s facial expressions because
it alternates between environmental stimuli and the partner. Gratier et al. [78]
also observed very precisely timed vocalizations already with 2-month-olds,
where infants vocalize less than 100 ms after the end of a maternal utterance.
This finding suggests that infants are highly skilled in anticipating and initiating
vocal turns.

In line with this work, Dominguez et al. [83] studied the turn-taking of newborn
infants and their mothers in the hospital environment. Indeed, considering what
we know today about very early socio-cognitive abilities and newborns’ sensitiv-
ity to social partners [84], it is not inconsistent to assume newborns are expert at
turn-taking interaction. Indeed, some recent research shows that turn-taking inter-
action is common even in other animal species [85]. Dominguez et al.’s [83] study
showed that the vocalizations of newborn infants are rarely isolated, that is, mater-
nal utterances are highly concentrated after the vocalizations made by the newborn,
occurring for the vast majority within the second following the end of the newborn
vocalization. Another interesting finding was that two thirds of the infant vocaliza-
tions that follow a maternal vocalization also occur within the second that follows.
These results suggest that at birth already a 1-s window is appropriate for under-
standing social contingency [26, 86—88] and that newborns are already responsive
to their mother’s behavior.
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2.5 How Does Research on Early Parent-Infant
Communication Inform Our Understanding
of Interactive Disturbance?

A number of early interaction specialists have focused on developing paradigms
designed to highlight aspects of interactive functioning, many of which have proved
useful tools for studying interactive dysfunction. We propose to conclude this chap-
ter by highlighting two such research paradigms, one of which has been widely
used in clinical contexts. The closed-circuit double-television setup and the still-
face paradigm procedure have both shed light on young infants’ social expectations
and initiatives.

Murray and Trevarthen [89] developed the double-TV setup to study the role
of interactional synchrony during dyadic exchange. They developed a system in
which the dyad interacts through two television screens with sound and vision trans-
mitted electronically in real time. Thus, a 2-month-old baby could be presented
either with a live television broadcast of her mother eliciting and responding in
her usual manner or with a delayed retransmission of the mother. During deferred
transmission, the behavior of the mother is no longer synchronized with the behav-
ior of the baby. Studies conducted with this setup and procedure have shown that
infants are extremely sensitive to the contingent aspect of adult behavior [90].
Indeed, even when maternal behavior is well adapted to the infant’s state and age
and reflects a positive, affectionate disposition, infants become upset and disengage
from interaction when it is not well timed. This research shows that timing, and not
just appropriate emotions, is crucial for communication in the first months of life.
Interestingly, mothers are as sensitive as infants to a lack of contingency between
their own behavior and the infant’s responses. Murray and Trevarthen [91] report a
breakdown in the narrative flow of the infant-directed speech of a mother presented
with the non-contingent video of her happy, expressive baby.

With the still-face paradigm, Cohn and Tronick [92] have shown that young
infants are able to detect the quality of the mother’s emotional engagement and
respond accordingly. Infants react strongly to a breakdown in communication by
displaying distress behaviors. Hundreds of studies to date, using the still-face proce-
dure, have shown that infants have clear expectations about a social partner’s com-
municative behavior. When the mother displays an expressionless face, the baby
shows signs of agitation or even distress, as evidenced by gaze avoidance, increase
in number of short glances, reduction of smiling, and self-comforting behavior [93—
96]. The sequence of infant behavior during the still-face episode is perhaps the
most relevant aspect for clinical work. Infants manifest surprise at a discontinuation
of communicative behavior when no other environmental distractor is present. They
then display strong motives to re-engage the partner and finally become overtly
distressed as a last straw strategy to repair the loss of social engagement. In line
with Weinberg and Tronick’s [97] previous work on the effects of postnatal depres-
sion on mother-infant interaction, Diego et al. [98] compared dyads with depressed
mothers and non-depressed mothers who were asked to “look depressed” during
part of the interaction with their 3-month-old babies. They observed that infants



2 The Beginning of Parent-Infant Communication 29

interacting with their non-depressed mothers vocalized more frequently and had
more positive and less negative expressions than infants with their depressed moth-
ers. Moreover, as soon as non-depressed mothers interrupted the interaction, their
infants, who were not accustomed to this type of attitude, expressed more distress
than the infants of depressed mothers whose reactions were far less manifest.

As we have seen, from the get-go, social interaction implies a sophisticated
exchange, with both partners seeking to capture the attention of the other and try-
ing to respond appropriately, thus contributing to mutual regulation and emerging
habitual styles of interaction. Early interaction is made possible by the development
of a coordination of action and expression based on the sharing of interactive goals,
a lexicon of communicative acts, interactive rules, and rhythm. It can be seen thus
to constitute “true” communication well before babies have access to referential
and symbolic meaning or have some explicit “thing” they want to communicate to
another person.

However, the quality of exchange can be hindered most notably by individual
characteristics stemming from either parents or infants. It is important to under-
stand, however, that when parents are not disposed to communicate expressively
and effectively with their baby or when babies are not responsive or lack motiva-
tion to communicate, the whole dyadic system misses the beat. Communication,
as a fundamentally two-way process, is both hindered by individual particularities
and impacts personal characteristics of each individual involved in it. An impor-
tant issue that merits attention for better understanding dysfunctions and distur-
bances of communication with preverbal infants is whether communication itself is
either efficient or flawed or admits of degrees of success. In other words, failures in
establishing and maintaining communication may be less damaging than flawed or
inconsistent patterns of communication where a rewarding interaction can disinte-
grate inexplicably.

References

1. Reddy V, Legerstee M (2007) What does it mean to communicate? Infant Behav Dev
30(2):177-179
. Bowlby J (1969) Attachment and loss, vol 1. Basic Books, New York
. Bruner JS (1978) The role of dialogue in language acquisition. In: Sinclair A, Jarvelle RJ,
Levelt WIM (eds) The child’s concept of language. Springer-Verlag, New York
. Vygotsky L (1962) Thought and language. The MIT Press, Cambridge, MA
. Sroufe LA, Rutter M (1984) The domain of developmental psychopathology. Child Dev:17-29
. Bruner JS (1990) Acts of meaning. Harvard University Press, Cambridge, MA
. Gratier M, Devouche E (2011) Imitation and repetition of prosodic contour in vocal interaction
at 3 months. Dev Psychol 47(1):67-76
. Reddy V (2008) How infants know minds. Harvard University Press, Cambridge MA
9. Trevarthen C (1998) The concept of foundations of infant intersubjectivity. In: Braten S (ed)
Intersubjective communication and emotion in early ontogeny. Cambridge University Press,
Cambridge, pp 1546
10. Beebe B, Jaffe J, Markese S, Buck K, Chen H, Cohen P et al (2010) The origins of 12-month
attachment: A microanalysis of 4-month mother—infant interaction. Attach Hum Dev
12(1-2):3-141

[SS NS

~N o n s

e



30

E. Devouche and M. Gratier

11.

12.
13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Fogel A (1992) Movement and communication in human infancy: the social dynamics of
development. Hum Mov Sci 11(4):387-423

Tronick EZ (1989) Emotions and emotional communication in infants. Am Psychol 44:112—119
Tronick EZ, Cohn JF (1989) Infant-mother face-to-face interaction: age and gender differences
in coordination and the occurrence of miscoordination. Child Dev:85-92

Barresi J, Moore C (1996) Intentional relations and social understanding. Behav Brain Sci
19(1):107-154

Carpenter M, Nagell K, Tomasello M (1998) Social cognition, joint attention, and communica-
tive competence from 9 to 15 months of age. Monogr Soc Res Child Dev 63(4):i—vi. 1-143
Perner J, Davies G (1991) Understanding the mind as an active information processor: do
young children have a ‘copy theory of mind?’. Cognition 39(1):51-69

Legerstee M (2009) Infants’ sense of people: precursors to theory of mind. Cambridge
University Press, Cambridge

Stern DN (1985) The interpersonal world of the infant: a view from psychoanalysis and devel-
opmental psychology. Basic Books, New York

. Trevarthen C (1993) The self born in intersubjectivity: an infant communicating. In: Neisser

U (ed) The perceived self: ecological and interpersonal sources of self-knowledge. Cambridge
University Press, New York, pp 121-173

Tomasello M (2009) The cultural origins of human cognition. Harvard university press,
Cambridge, MA

Bakeman R, Adamson LB (1984) Coordinating attention to people and objects in mother-
infant and peer-infant interaction. Child Dev 55:1278-1289

Hubley P, Trevarthen C (1979) Sharing a task in infancy. New Dir Child Adolesc Dev
1979(4):57-80

McHale J, Fivaz-Depeursinge F, Dickstein S, Robertson J, Daley M (2008) New evidence for
the social embeddedness of infants’ early triangular capacities. Fam Process 47(4):445-463
Trevarthen C, Hubley P (1978) Secondary intersubjectivity: confidence, confiding and acts
of meaning in the first year. In: Lock A (ed) Action, gesture and symbol: the emergence of
language. Academic Press, London, pp 183-229

Feldman R, Eidelman AI (2007) Maternal postpartum behavior and the emergence of infant—
mother and infant—father synchrony in preterm and full-term infants: the role of neonatal vagal
tone. Dev Psychobiol 49(3):290-302

Papousek H, Papousek M, Bornstein MH (1985) The naturalistic environment of young
infants: on the significance of homogeneity and variability in parental speech. In: Field T, Fox
N (eds) Social perception in infants. Ablex, Norwood, NJ, pp 269-297

Stern DN (1993) The role of feelings for an interpersonal self. In: Neisser U (ed) The perceived
self. Cambridge University Press, New-York, pp 205-215

Markova G, Legerstee M (2006) Contingency, imitation, and affect sharing: foundations of
infants’ social awareness. Dev Psychol 42(1):132

Cooper RP, Aslin RN (1990) Preference for infant-directed speech in the first month after birth.
Child Dev 61:1584-1595

Fernald A (1985) Four-month-old infants prefer to listen to motherese. Infant Behav Dev
8(2):181-195

Papousek M, Papousek H (1989) Forms and functions of vocal matching in interactions
between mothers and their pre-canonical infants. First Lang 9:137-158

Papousek H, Papousek M (1989) Intuitive parenting: aspects related to educational psychol-
ogy. Eur J Psychol Educ 4(2):201-210

Reddy V, Hay D, Murray L, Trevarthen C (1997) Communication in infancy: mutual regula-
tion of affect and attention. In: Bremner G, Slater A, Butterworth G (eds) Infant development.
Psychology Press, Hove, pp 247-274

Bruner JS, Hickman M (1983) La conscience, la parole et la « zone proximale » : Réflexions
sur la théorie de Vygostky. In: Bruner JS (ed) Le développement de I’enfant: savoir faire,
savoir dire. Presses Universitaires de France, Paris, pp 281-292



The Beginning of Parent-Infant Communication 31

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

Bateson MC (1979) The epigenesis of conversational interaction: a personal account of
research development. In: Bullowa M (ed) Before speech: the beginning of human communi-
cation. Cambridge University Press, Cambridge, pp 63-77

Condon WS, Sander LW (1974) Synchrony demonstrated between movements of the neonates
and adult speech. Child Dev 45:456-462

Fogel A (1993) Two principles of communication: co-regulation and framing. In: Nadel J,
Camaioni L (eds) New perspectives in early communicative development. Routledge, London/
New York, pp 9-21

Devouche E, Gratier M (2001) Microanalyse du rythme dans les échanges vocaux et gestuels
entre la mere et son bébé de 10 semaines. Dev Dent 13(2):55-82

Trevarthen C (2001) Intrinsic motives for companionship in understanding: their origin, devel-
opment, and significance for infant mental health. Infant Ment Health J 22(1-2):95-131
Brazelton TB, Koslowski B, Main M (1974) The origins of reciprocity: The early mother-
infant interaction. In: Lewis M, Rosenblum L (eds) The effect of infants on its caregiver. Wiley,
New York, NY, pp 49-77

Cohn JF, Tronick EZ (1987) Mother—infant face-to-face interaction: the sequence of dyadic
states at 3, 6, and 9 months. Dev Psychol 23(1):68-77

Symons DK, Moran G (1987) The behavioral dynamics of mutual responsiveness in early
face-to-face mother-infant interactions. Child Dev 58(6):1488-1495

Van Egeren LA, Barratt MS, Roach MA (2001) Mother-infant responsiveness: timing, mutual
regulation, and interactional context. Dev Psychol 37(5):684-697

Stern DN (1977) Structure et réglage temporel. In: Stern D (ed) Mere Enfant, les premiéres
relations. P. Mardaga, Bruxelles, pp 111-134

Trevarthen C (1999) Musicality and the intrinsic motive pulse. Musicae Scientiae, Special
Issue 1999-2000:155-215

Gratier M, Apter G (2009) The improvised musicality of belonging: repetition and variation in
mother-infant vocal interaction. In: Malloch S, Trevarthen C (eds) Communicative musicality:
exploring the basis of human companionship. Oxford University Press, Oxford, pp 301-327
Gratier M (2003) Expressive timing and interactional synchrony between mothers and
infants: cultural similarities, cultural differences, and the immigration experience. Cogn Dev
18(4):533-554

Delavenne A, Gratier M, Devouche E (2013) Expressive timing in infant-directed singing
between 3 and 6 months. Infant Behav Dev 36(1):1-13

Delavenne A, Gratier M, Devouche E, Apter G (2008) Phrasing and fragmented time in “path-
ological” mother-infant vocal interaction. Music Sci 12(1 Suppl):47-70

Provasi J, Anderson DI, Barbu-Roth M (2014) Rhythm perception, production, and synchroni-
zation during the perinatal period. Front Psychol 5:1048

Lecanuet JP, Granier-Deferre C, Busnel MC (1995) Human fetal auditory perception. In:
Lecanuet JP, Fifer WP, Krasnegor NA, Smotherman WP (eds) Fetal development: a psycho-
biological perspective. Lawrence Erlbaum Associates, Hillsdale, NJ/England, pp 239-262
Trevarthen C, Kokkinaki T, Fiamenghi GA (1999) What infants’ imitations communicate: with
mothers, with fathers and with peers. In: Nadel J, Butterworth G (eds) Imitation in infancy.
Cambridge University Press, Cambridge, pp 127-185

Brazelton TB, Tronick EZ, Adamson L, Als H, Wise S (1975) Early mother-infant reciprocity.
In: Hofer M (ed) Parent-infant interaction. Elsevier, Amsterdam

Feldman R (2003) Infant-mother and infant—father synchrony: the coregulation of positive
arousal. Infant Ment Health J 24(1):1-23

Trevarthen C (1977) Descriptive analysis of infant communicative behavior. In: Schaffer H
(ed) Studies in mother-infant interaction. Academic Press, New York, pp 227-270

Van Puyvelde M, Loots G, Vanfleteren P, Meys J, Simcock D, Pattyn N (2014) Do you hear
the same? Cardiorespiratory responses between mothers and infants during tonal and atonal
music. PLoS One 9(9):e106920

Condon WS (1976) An analysis of behavioral organization. Sign Lang Stud (13):285-318



32

E. Devouche and M. Gratier

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

Lavelli M, Fogel A (2013) Interdyad differences in early mother—infant face-to-face commu-
nication: real-time dynamics and developmental pathways. Dev Psychol 49(12):2257

Bloom K, Russell A, Wassenberg K (1987) Turn taking affects the quality of infant vocaliza-
tions. J Child Lang 14(2):211-227

Oller DK (1980) The emergence of the sounds of speech in infancy. In: Yeni-Komshian G,
Kavanagh J, Ferguson C (eds) Child phonology, Production, vol 1. Academic Press, New York,
pp 93-112

Gratier M (2007) Musicalité, style et appartenance dans I’interaction mere-bébé. In: Imberty
M, Gratier M (eds) Temps, geste et musicalité. L’Harmattan, Paris, pp 69-99

Trevarthen C (1990) Signs before speech. In: Sebeok TA, Umiker-Sebeok J (eds) The semiotic
web. Mouton de Gruyter, Berlin, pp 689-755

Reddy V, Markova G, Wallot S (2013) Anticipatory adjustments to being picked up in infancy.
PLoS One 8(6):€65289

Rochat P, Querido JG, Striano T (1999) Emerging sensitivity to the timing and structure of
protoconversation in early infancy. Dev Psychol 35(4):950

Rovee-Collier C (1997) Dissociations in infant memory: rethinking the development of
implicit and explicit memory. Psychol Rev 104(3):467

Keller H, Lohaus A, Volker S, Cappenberg M, Chasiotis A (1999) Temporal contingency as an
independent component of parenting behavior. Child Dev 70(2):474-485

Infanti, R, Guellai, B, Parlato-Oliveira, E, Devouche, E, & Gratier, M (2019).Timing patterns
of mother-infant turn-taking in France and Brazil

Beebe B, Gerstman LJ (1980) The “packaging” of maternal stimulation in relation to
infant facial-visual engagement: a case study at four months. Merrill-Palmer Q Behav Dev
26(4):321-339

Stern DN, Beebe B, Jaffe J, Bennett SL (1977) The infant’s stimulus world during social inter-
action: a study of caregiver behaviors with particular reference to repetition and timing. In:
Schaffer H (ed) Studies in mother-infant interaction. Academic Press, New York, pp 177-202
Stern DN (1999) Vitality contours: the temporal contour of feelings as a basic unit for con-
structing the infant’s social experience. In: Rochat P (ed) Early social cognition: understanding
others in the first months of life. Lawrence Erlbaum, Mahwah, NJ, pp 67-80

Wittmann M, Péppel E (1999) Temporal mechanisms of the brain as fundamentals of com-
munication-with special reference to music perception and performance. Music Sci 3(1
suppl):13-28

Hains SMJ, Muir DW (1996) Effects of stimulus contingency in infant-adult interactions.
Infant Behav Dev 19(1):49-61

Gergely G, Watson JS (1996) The social biofeedback model of parental affect-mirroring. Int J
Psychoanal 77(6):1181

Kugiumutzakis G (1993) Intersubjective vocal imitation in early mother- infant interaction. In:
Nadel J, Camaioni L (eds) New perspectives in early communicative development. Routledge,
London, pp 2347

Meltzoff AN, Moore MK (1977) Imitation of facial and manual gestures. Science 198:75-80
Nagy E, Molnar P (2004) Homo imitans or homo provocans? Human imprinting model of
neonatal imitation. Infant Behav Dev 27:54-63

Bloom K (1988) Quality of adult vocalizations affects the quality of infant vocalizations. J
Child Lang 15(3):469-480

Gratier M, Devouche E, Guellai B, Infanti R, Yilmaz E, Parlato-Oliveira E (2015) Early devel-
opment of turn-taking in vocal interaction between mothers and infants. Front Psychol 6:1167
Jaffe J, Beebe B, Feldstein S, Crown CL, Jasnow MD, Rochat P et al (2001) Rhythms of dia-
logue in infancy: coordinated timing in development. Monogr Soc Res Child Dev 66:1-8
Stern DN, Gibbon J (1979) Temporal expectancies of social behaviours in mother-infant
play. In: Thoman EB (ed) Origins of the Infant’s Social Responsiveness. Lawrence Erlbaum
Associates, Hillsdale, NJ, pp 409429

Ginsburg GP, Kilbourne BK (1988) Emergence of vocal alternation in mother-infant inter-
changes. J Child Lang 15:221-235



The Beginning of Parent-Infant Communication 33

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Hilbrink EE, Gattis M, Levinson SC (2015) Early developmental changes in the timing of turn-
taking: a longitudinal study of mother-infant interaction. Front Psychol 6:1492

Dominguez S, Devouche E, Apter G, Gratier G (2016) The roots of turn-taking in the neonatal
period. Infant Child Dev

Nagy E (2008) Innate intersubjectivity: Newborns’ sensitivity to communication disturbance.
Dev Psychol 44(6):1779

Takahashi DY, Fenley AR, Ghazanfar AA (2016) Early development of turn-taking with parents
shapes vocal acoustics in infant marmoset monkeys. Phil Trans R Soc B 371(1693):20150370
Bigelow AE, Rochat P (2006) Two-months-old Infants’ sensitivity to social contingency in
mother-infant and stranger-infant interaction. Infancy 9(3):313-325

Mayer NK, Tronick EZ (1985) Mothers’ turn-giving signals and infant turn-taking in mother-
infant interaction. In: Field T, Fox NA (eds) Social perception in infants. Ablex, Norwood, NJ,
pp 199-216

Watson JS (1985) Contingency perception in early social development. In: Field TM, Fox NA
(eds) Social perception in infants. Ablex, Norwood, NJ, pp 157-176

Murray L, Trevarthen C (1985) Emotional regulation of interaction between two-month-olds
and their mothers. In: Field M, Fox N (eds) Social perception in infancy. Ablex, Norwood, NJ,
pp 177-198

Nadel J, Carchon I, Kervella C, Marcelli D, Réserbat-Plantey D (1999) Expectancies for social
contingency in 2-month-olds. Dev Sci 2(2):164-173

Murray L, Trevarthen C (1986) The infant’s role in mother—infant communications. J Child
Lang 13(1):15-29

Cohn JF, Tronick EZ (1983) Three-month-old infants’ reaction to simulated maternal depres-
sion. Child Dev 54:185-193

D’Entremont B, Muir DW (1997) 5-month-olds’ attention and affective responses to still-face
emotional expressions. Infant Behav Dev 20:563-568

Ellsworth C, Muir DW, Hains SMJ (1993) Social competence and person-object differentia-
tion: an analysis of the still-face effect. Dev Psychol 29:63-73

Kisilevsky BS, Hains SMJ, Lee K, Muir DW, Xu F, Fu G, Zhao ZY, Yang RL (1998) The still-
face effect in Chinese and Canadian 3- to 6-month-old infants. Dev Psychol 34(4):629-639
Tronick EZ, Als H, Adamson L, Wise S, Brazelton TB (1978) The infant’s response to entrap-
ment between contradictory messages in face-to-face interaction. ] Am Acad Child Psychiatry
17(1):1-13

Weinberg MK, Tronick EZ (1994) Beyond the face: an empirical study of infant affective
configurations of facial, vocal, gestural, and regulatory behaviors. Child Dev 65(5):1503-1515
Diego MA, Field T, Hart S, Hernandez-Reif M, Jones N, Cullen C, Schanberg S, Kuhn C
(2002) Facial expressions and EEG in infants of intrusive and withdrawn mothers with depres-
sive symptoms. Depress Anxiety 15(1):10-17



Check for
updates

Mutual Regulation and Unique Forms
of Implicit Relational Knowing

Fabia Eleonora Banella and Ed Tronick

In this chapter, we focus on the mutual regulation model (MRM, [1]). The MRM
conceptualizes infant and caretaker as components of a larger dyadic regulatory
system, in which each person—infant and adult—influences and is being influenced
by the communications of the other, in a circular, moment-by-moment, continu-
ous manner. Since the organization of the system is inherently messy, a co-created
relationship emerges out of the ongoing process of mutual exchange of expressive
actions and affects relational intentions. The mutual regulatory process is seen as
the formative process for attachment and the varied forms taken by relationships [2,
3]. These co-creative processes lead to changes in the infant’s and child’s moods and
state of knowing about themselves in relation to the world and generates implicit
relational knowing and implicit ways of being together [4-8].

We develop the concepts of the co-creative process, the process of mutual regu-
lation, and recent research on the development of implicit relational knowing in
infants and mother-infant dyads and then draw some implications for psychopathol-
ogy and therapy.

3.1 The Mutual Regulation Model

The central concept of the MRM is that infants and caregivers, even in their earliest
interpersonal exchanges, have a specific interactive goal of achieving reciprocity of
shared intentions and meanings [9—13]. To achieve this goal, both infant and care-
giver actively (intentionally) employ their psychobiological affective communica-
tive capacities to make possible mutually coordinated and bidirectional interactions
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[1, 11, 14-16]. The concept is based on evidence that from the beginning of their
life, infants intentionally seek and engage in interpersonal and affectionate relation-
ships, demonstrating what Trevarthen and Tronick referred to as innate intersub-
jectivity or what could be thought of as an interpersonal intelligence [1, 17-20].
Specifically, infants are receptive to subjective states in other persons and are capa-
ble of appreciating the meaning behind or embedded in the affective displays of
others [1]. Furthermore, infants have the capacity to display communicative inten-
tions, primarily but not only, through affective displays that express a variety of
neurosomatic meanings, meanings created by the operation of systems such as the
autonomic nervous system (ANS), or even the immune system [11]. Cytokines,
for example, affect individual’s moods and feelings of fatigue. These displays are
organized into coherent multimodal configurations of the face, voice, gesture (i.e.,
reaching gestures), posture, gaze, and less well understood or still unknown forms
of neurosomatic displays (i.e., hormones level) [21, 22].

To illustrate this conceptualization, we can imagine a typical spontaneous inter-
action between a mother and her 9-month-old baby playing a peek-a-boo game.
While the mother is gesturing and modulating the game with her tone of voice and
facial expressions of surprise and happiness, her baby is participating with smil-
ing and vocalizing positively, showing joyfulness. Imagine now that at a certain
moment of the game, the baby turns his head away and makes an unhappy, gloomy
facial expression. The mother stops playing and leans back, watching the baby. In
this specific interaction with a responsive caregiver, infants’ positive, as well as
negative, affective configurations express an underling internal subjective state that
conveys meaning, perhaps his intention to keep playing the game or to stop it. Thus,
infants’ affective responses serve interpersonal functions of expressing infants’
intentions and at the same time regulating the interaction [11, 22]. To put it simply
or perhaps to overstate it, one partner reads the other partner’s subjective intention
and expresses their own subjective intention. These intentions convey meanings
using behavioral displays. Brazelton [23] referred to the behaviors in these displays
as substitutable or what Freud saw as redundancy; that is, the same intention could
be expressed by different particular behaviors.

An important implication of this conceptualization of mutual interactive regu-
lation is that infants are also capable of regulating their own affective and psy-
chobiological states and reactivity [23-28], an implication which dismantles the
old model of the infant as a blank slate shaped by his environment. Specifically,
self-organizing neurobehavioral capacities enable the infant to organize behav-
ioral states, such as sleep, alertness, and distress, and other biopsychological pro-
cesses, such as arousal, attention, temperature regulation, moods, hunger, and social
engagement [11, 29, 30]. Clearly, these self-regulatory capacities are limited and
immature at the beginning of the infants’ life, and the parent plays a crucial role in
scaffolding and sustaining the infants’ appropriate development of self- and interac-
tive regulatory capacities [14].

In the dyadic interactive process between adult and infant, self- and interactive
regulatory patterns are integrated, since each person must both regulate their inner
state and coordinate with their partner’s state [31]. According to the results of
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studies examining early mother-infant face-to-face interactions using time series
analysis [11, 32, 33], self- and interactive regulation have been demonstrated to
be simultaneous and reciprocal processes, each affecting the outcome of the other.
This view was influenced by Louis Sander’s work on the organization of infant
sleep in the first days of life. Sander proposed that “the organization of the inter-
personal exchanges between infant and caregiver is based on the idea that these
behaviors are first and foremost in the service of regulation of behavior, and of
the interaction. In other words, the behavior of each, which we can observe in
their interaction, serves to regulate both the behavior of the other and of their own
complement of component functions” ([34], p. 14). Therefore, the same interac-
tive repertoire that allows the infant to initiate, maintain, modify, or avoid and
terminate interactions simultaneously enables him to perform self-regulatory
functions.

3.2 The Still-Face Paradigm

Major contributions to our understanding of parent-infant interactive regulatory
processes and infants’ affective communication come from studies on face-to-
face interaction employing the Face-to-Face Still-Face (FFSF) experimental par-
adigm [12, 13]. It was initially developed to study infants’ response to a social
stressor—an unresponsive Still-Faced mother. The FFSF procedure is composed of
three episodes, each one typically lasting 2 min. In the first episode, the caregiver
is instructed to play with her infant in a face-to-face interaction as she would do at
home. In the second episode, she is asked to stop talking or touching the baby and to
display a flat unresponsive face. Finally, the caregiver is asked to resume interacting
with her baby. What has been observed in the large number of studies that employed
the FESF is that infants are able to detect the disruption in the communication and
are able to employ clear signals to elicit responses from the caregiver in attempts to
get the interaction back into its usual patterns. Specifically, studies conducted in a
typically developing population highlight a typical infant response to the Still-Faced
mother: the infant attempts to solicit mother’s attention, showing an array of typical
signaling behaviors, such as smiling, vocalizations, pick-me-up gestures, or other
gestural signals. As long as the Still-Faced episode persists and infants’ attempts
to elicit maternal response fail, infants will also engage in self-regulatory behav-
iors, such as looking away to avoid the stressful stimulus, withdrawal, self-soothing
behaviors, and protest, with sad and angry affects [35, 36].

Research using the FFSF with its experimental break in the interaction also
emphasizes the more typical and frequent lack of coordination in interactions, or
mismatches between infant and caregiver, as well as the key process of reparation of
mismatches back to matches. This matching to mismatching to reparation occurs in
all kind of human interactions. As the MRM postulates, mother-infant interactions
are jointly regulated to achieve a state of reciprocity, characterized by a state of
matching (attunement, synchrony). However, states of reciprocity don’t happen all
the time. Normal states of mismatches occur frequently in typical successful social
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exchanges, approximately two thirds of the time, and they may occur for different
reasons, such as misreading of the other partner’s signal, mistimed behaviors, a
changing of intention, and so forth [37]. Nevertheless, in most cases (70% on aver-
age), when a state of mismatch is entered, the two persons return to matched states
within two seconds and experience a reparation of the communicative and affec-
tive disruption. In essence, the typical interaction is a messy and dynamic process
that moves back and forth between matching states, characterized by coordination
and synchronicity, and mismatching states followed by jointly and actively accom-
plished reparatory states [38—40].

Although reciprocity is important, perhaps the experience of reparation of mis-
matches has an even more central role, serving a multiplicity of functions essential for
the infant’s development. First and foremost, successful interactive reparations provide
opportunities to develop self- and interactive regulatory skills useful for coping with
stress [1, 12, 13]. In interactions characterized by typical rates of reparation, the infant
learns how to use effectively coping and communicative strategies that facilitate the
reparation and in turn reinforce his coping and interactive skills. Microanalytic data
reveal that the mean duration of reparation during the reunion episode of the FFSF
is significantly correlated with infant cortisol reactivity [41], suggesting that quicker
interactive repair provides better physiological stress regulation in infants [29].

The repeated successful transformation of mismatches with their associated
negative affect into matches with positive affect establishes a positive affective core
[42] and promotes the development of a sense of efficacy, as well as a representation
of interactions as reparable, and of the caregiver as reliable and trustworthy. By con-
trast, repeated failures in reparations cause problematic effects and negative devel-
opmental outcomes. In that case, self-regulation becomes the predominant goal of
the infants, at the expense of interactive regulation. A self-directed style of regu-
latory behavior aims to control negative affects and hampers the infant’s engage-
ment in interactions with the world of people, things, and themselves. Moreover,
repeated failure of reparation leads infants to establish a negative affective core
primarily characterized by sadness and anger. As demonstrated in the interactions
of depressed mothers and their infants, the process of reparatory failure disrupts the
dyad’s capacity to mutually regulate the interaction [21], and the infant develops a
representation of her- or himself as less effective and helpless and simultaneously a
representation of their caregiver as untrustworthy and unresponsive.

3.3 Implication for Psychopathology

Dyadic regulatory processes have important implication for the development of
psychopathology. As hypothesized by DiCorcia and Tronick [43], everyday stress-
ors, especially micro stressors such as mismatches, sculpt the regulatory systems
and lead to resilience or vulnerability depending on the quality of their resolution.
Ham and Tronick [44] found that effective behavioral regulation promotes better
infant regulation at other, physiologic regulatory levels, such as the HPA axis (hypo-
thalamic—pituitary—adrenal axis).
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Even apparently minor maladaptive interactive patterns (e.g., lack of typical lev-
els of reparatory contingency) can have long-term effects on child development
because of their chronic reiteration and self-amplification. When self- and interac-
tive regulation are not balanced and self-regulation in the service of maintaining
self-organization becomes the predominant goal, the infant’s vulnerability to psy-
chopathology is heightened. Such disruptions of mutually regulated patterns are
often associated with problematic or derailed outcomes in the infants [14, 45].

Potential maladaptive regulatory processes have been studied in the presence
of infant, parental, and familial risk factors. For example, interactive reparatory
processes of miscoordinated dyadic states that characterize typical infant-parent
interactions are disturbed in dyads where the mother is anxious and/or depressed [1,
46-50]. Specifically, research on postpartum depression has shown that infants of
depressed mothers were more likely to show more self-comforting and self-directed
regulatory behaviors, as well as less interactive regulatory behaviors. Similarly,
Cohn and Tronick [51] described a specific pattern of disengagement and sad effect
in the infants of withdrawn-depressed mothers. Furthermore, dyads with depressed
mothers showed less coordination of positive matched states and longer latencies
when repairing interactive mismatching states into positive matched states [52].

Deviations from typical interactive patterns were also observed in dyads with
high-risk infants, drug-exposed infants, high levels of parental stress, and high lev-
els of parental risk factors [53-55]. Patterns of negative affective exchanges have
also been observed in dyads with cocaine-exposed infants, who show higher levels
of mismatched engagement states compared to nonexposed dyads, including more
negative engagement when the infants were in states of neutral engagement. Infants
exposed to heavier levels of cocaine also showed more passive/withdrawn negative
engagement and were more likely to engage in negative affective matching with
their mothers, highlighting the critical role of prenatal cocaine exposure for infants’
social and emotional development [56].

3.4 Meaning Making and States of Consciousness

A broader understanding of possible developmental pathways is supported by an
open system dynamic perspective and the meaning-making processes of human
beings. Bruner [57] initially argued that humans are meaning makers. Humans can
be viewed as complex open psychobiological system that continuously work to gain
a sense of their self in relation to the world of people and things. The meaning they
make may be known, conscious, and symbolizable but also unknown and out of
awareness (e.g., reactivity thresholds). These meanings are held in the individual’s
state of consciousness [38, 39, 58] that involves a multilevel cascade of meaning,
both in and out of awareness—including emotions, purposes, intentions, thoughts,
perceptions and actions, as well as biological goals, operating in every moment and
on every component and process in the human system.

The meaning-making processes are complex: meaning is self-organized, pri-
vate and regulated internally, and dyadically organized, shared, and regulated with
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others. When self-organized, meaning making is successful, new meanings are
made, and the individual’s state of consciousness changes and expands, increas-
ing complexity and coherence. When meanings are dyadically organized, a dyadic
state of consciousness emerges between individuals, which contains new co-created
meanings that are incorporated by each individual into their own private state of
consciousness [29]. Clearly, these dyadic states are more complex and more coher-
ent than either partner’s single state and have the potential to expand each partner’s
complexity and coherence.

The growth of states of consciousness is governed by principles from dynamic
systems theory [57, 59-63]. All living systems require energy and information
(meaning) from the world in order to maintain and increase a dynamic state of
organization (a state of consciousness). The open systems (humans) become more
coherent, complex, and integrated when they are successful in acquiring resources;
thus, they remain as distant as possible from entropy and dissipation.

Especially infants and children have limited energy for self-organized meaning
making, and when it is drained, they lose coherence of their state of conscious-
ness. To overcome this limitation, the dyadic forms of meaning making and the
dyadic state of consciousness are crucial. Each person uses behaviors and other
cues to exchange intentions, affects, states of mind, cognitive meaning, and the
like with another individual to maintain and increase their coherence. This, in
turn, leads to an emotional experience of expansion, wholeness, and growth. As
Tronick stated [38, 39] the creation of new meaning with another person is the
constitutive process for forming and growing relationships: “individuals create
something new together and consequentially feel connected to each other, and this
connection is unique because each relationship makes new meaning in different
ways” ([39], p. 7).

In infancy, meaning-making processes are determined by the qualities of infants’
environment as well as their unique internal characteristics. Disruption or distortion
of meaning making can lead to developmental difficulties. A simple analogy is to
think of meaning as the food provisioned by the caretaker feeding the infant. Though
the infant has a capacity for self-feeding, feeding is a dyadic process in which the
caretaker scaffolds the infants’ resources. The nutrients are required by the body to
grow and for physical activity, for the infant to become a more complex system. If
the dyadic system fails to access needed nutrients, the system decomposes.

When infants interact with a responsive and reliable caregiver, they exchange
meanings and (both) gain in complexity and coherence, which in turn shapes their
ongoing engagement with the world of people, things, and themselves and influ-
ences their meaning-making process. As a consequence, they have gained resources
to allow them to become more flexible and capable of reorganizing to cope with per-
turbations. In contrast, infants who continuously interact with unresponsive care-
givers experience states of disorganization that undermine their meaning-making
ability. As a consequence, they lose complexity and flexibility and may be more
vulnerable to the effects of later perturbations [40]. Effectively, the infant who typi-
cally experiences failed reparation develops a sense of failure and wariness in their
sense of self in the world.
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3.5 Co-creation, Uniqueness of Relationship, and Implicit
Relational Knowing

A dynamic systems framework for the MRM helps us to understand early parent-
infant interactions, the complexity of infant’s development, and the formation of
individuals’ ways of being in relation to the world of people and things and in rela-
tion to his or her self. The term “co-creation” implies that the dyadic regulation—
not only between mother and infant but in every relationship—of a communicative
exchange is an unpredictable and variable or messy process which creates continu-
ous changes in the relationship that sculpt its uniqueness and specificity.

Sander [34] observed evidence of early specificity (uniqueness) in the interctions
between infant and the caregiver by the end of the first week of life. He hypothesized
that the regulation of the mother-infant pair becomes more and more specific for every
dyad and leads to the distinctive and idiosyncratic characteristics of exchange. Sander
added that “This specificity can be thought of as a complex gestalt involving timing,
sequence, cue, etc., a complex in which the familiar sequence of caretaking activi-
ties over the awake span is carried out” ([34], p. 22). Hinde [64] also emphasized the
uniqueness of relationships when he described, in contrast to the limited categories of
attachment theory, different dimensions of relationships, such as their intensity, their
rhythm, their intimacy, their attunement, the quality of what the infant and mother
actually do together, and how they use particular gestures and facial expressions [65].

To use an analogy, parent-infant pairs can be seen as couples dancing. We could
think about the different kinds of dance that couples perform together—Ilike tango,
two-step, waltz—as well as how differently they perform even the same dances—
i.e., with different degrees of intensity, coordination, and rhythm. These features
make the dancing couples different from one another. In an analogous way, infant-
parent relationships are as uniquely different from one another as are couples danc-
ing together. They show unique and specific ways of “being together” which arise
from a dynamic process of co-creation. In this way, relationships are unique and have
unique effects on each of the individuals within them, and over time, their way of
being together becomes highly specific and increasingly differentiated from others.

Unique ways of being together are procedurally and implicitly generated. Infant
research has highlighted how infants make sense of the world and of their relationship
with others through implicit messages related to nonverbal cues, body movements,
sensation, affect, and expectations (e.g., [1, 66—68]). Therefore, the interactional
experiences are organized and held by the infant in an implicit representation that is
nonsymbolic, nonverbal, procedural, and primarily out of awareness [69].

These representations, referred to as implicit relational knowing (IRK), emerge
from the daily reiteration of co-created moment-by-moment interactions [5, 6, 65,
70]. IRK refers to “representations of the ways individuals relate to one another that
are outside both focal attention and conscious verbal experience” ([70], p. 905). In
other words, it is the implicit knowledge that two interactants—infant and adult—
have about their ways of being together, how to proceed, and do things with the
other that gradually arises in the interactional processes that take place between
baby and caretakers [1, 4].
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The IRK is an important domain of implicit psychobiological memory pro-
cesses. It is different from other forms of procedural knowledge, such as how to
ride a bicycle or drive a car, because it emerges and grows in the dynamic and
mutual exchange of affect and relational intentions between infant/child and oth-
ers. The implicit memory has a special regulatory function, which acts in an auto-
matic and unconscious way. It is not only cognitive, in the way that neuroscientists
think of cognitive/brain processes, but also affective and interactive. The BCPSG
emphasized that IRK does not contain semantic knowledge and is thought to con-
tinue to operate implicitly throughout life and, over time, though it can be expanded
into more conscious, articulated, coherent, and complex states in collaboration with
another person, especially during therapeutic relationships.

Implicit procedures and knowing are specific and unique to each relationship
the child experiences. An example of how uniqueness in relationship is generated
can be seen in the course of all the repetitive activities related to specific time and
context of an infant’s and parent’s daily life together (sleep, waking up, feeding,
diapering, playing, changing, etc.). These “time activity contexts” ([65], p. 479) are
co-experienced and mutually regulated by the infant and the caregivers and over
time develop a specificity of temporal organization and sequential relations that
also differs from other time activity contexts regulated by another dyad. The extent
to which different relationships have different numbers of different time-activity
contexts is referred to by Tronick [65] as “thickness.” Thickness refers to the ways
of being together that are generated in the many time activity-contexts that are expe-
rienced repeatedly often on a daily basis. Importantly, the thickness of different
relations varies from one relationship to the next.

3.6 Forms of Implicit Relational Knowing

The co-creative communicative process leads to unique characteristics of the inter-
action both at a micro-temporal level through micro-affective mutual regulation and
at a macro-level through the generation of IRK about how to be together [4, 5, 65].
IRK has various forms. One form of IRK is micro-interactive and constitutes an
integration of the repeated relational micro-interactive moves of the dyad [69]. This
micro-interactive knowing comprises the features and details of different exchanges,
such as unique games played by the infant with someone (i.e., mother, father, or oth-
ers). Clearly behavioral routines such as games can manifest themselves in several
dyads but will have different meaning and form in each relationship and specific
context. For example, the infant wrinkling his nose with the father could be part
of a face-to-face game and means “let’s start to play!” whereas with the mother
may carry the meaning “I don’t like what we are doing, let’s stop!” Tronick [3] has
hypothesized that much of the IRK generated at this level may not be transferable to
other relationships, because the meaning of specific behaviors between two persons
may remain exclusive to a particular relationship, that is cryptic to other individuals.

The second kind of IRK is meta-procedural, and it is related with how two
persons are able to “work out” things together (e.g., how we repair mismatches).
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Compared to the micro-interactive form, it has to do with a more general way of
“working together,” no matter what the content of the mismatch is. For example,
the infant and the caretaker could share the IRK that “we can move from a mutual
negative state to a positive state.” The variety of meta-procedural knowing generates
ways of feeling about one’s self in relationship, such as “I feel my efficacy,” “I feel
trustful,” or “I feel helpless” and “I feel hopeless.” Although they are specific to a
particular relationship, contrary to micro-interactive knowing, these feelings can be
transferable and affect other kind of relationships.

3.7 Unique Interactive Patterns: How IRK Procedures Are
Used to Overcome a Social Stress

Despite the uniqueness of relationships being generally acknowledged [3], there is
a lack of research that pays attention to the individual differences of the interactive
regulatory patterns which lead to stable and unique dyadic characteristics. Research
studies on mother-infant exchanges in typically developing populations have pri-
marily focused on mutual regulatory processes, their variation, and development,
in order to understand the organization of the interaction and to explore potential
maladaptive regulatory patterns in the presence of infant, parental, and familial risk
factors. However, this search for generalities regarding the organization or structure
of relationships needs to be balanced with the recognition of the specificity, unique-
ness, differentiation, and complexity of the features of human relationships [71].

It is now well established that uniqueness in relationships emerges out of mutual
regulated co-creative interactive processes that generate unique implicit and proce-
dural knowing of “how we are together.” Starting from this basic finding, the study
of the ways in which unique mother-infant relationships are generated needs to
focus on dyadic regulatory processes including IRK.

Consistent with this premise, we explored and described what we think of as unique
implicit relational knowing (UIRK) and examined if these unique behaviors had effects
on the infant regulation of the interaction. UIRKSs were hypothesized to be an expres-
sion of the infant’s IRK of how to interact with his/her mother in unique ways.

To examine the occurrence and function of UIRKs, we used the FFSF [12, 13].
Infant behavior was observed and coded at two different ages, 6 and 11 months, in
two different episodes, Play and Still-Face.

Infants’ reaction to the Still-Faced mother has been widely explored, and an
abundant literature on FFSF paradigm [35, 36] reveals that infants react to the Still-
Face with behaviors aimed at eliciting mothers’ return to playful interaction. Most
infants might use what can be thought of as typical eliciting behaviors (TEBs), such
as smiles, pick-me-up gestures, “fake” cries, or other gestural signals. However, we
sought to explore whether infants might also use UIRKSs as communicative and cop-
ing strategies, to elicit the mother’s response. That is, do they utilize unique interac-
tive behaviors (e.g., finger games, arms gestures, etc.) seen during their play with
the mother to elicit her attention during the Still-Face? Thus, we looked at the Play
episodes to identify UIRKS, as well as TEBs and then at the Still-Face episode to
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see if the infant used UIRKs and/or TEBs to elicit the mother in a different context
and with a different goal.

The differentiation between TEBs and UIRKSs is not as easy to determine as it
might appear. What we categorize as a TEB, an action seen in many infants which
seems to be part of the neurotypical developmental repertoire of eliciting behaviors
(e.g., pick-me-up gestures, pointing), nonetheless might be a unique behavior spe-
cific to a particular dyad. For example, an UIRK during the Still-Face episode might
be one in which the infant reproduces part of an interactive game—such as mutual
clapping—played with the mother in the Play episode, by holding up and clapping
her hands while looking at the mother. The clapping is something they did together
in the Play episode, and it is part of their own interactive repertoire and easy to see
during the SF episode. However, a pointing gesture might be seen as a TEB because
many infants use it, even though it might actually also be a UIRKSs in a particular
dyad (i.e., the pointing gesture could express a mother-infant unique way of play-
ing together when the infant may use it in the interactions with his mother but may
not use it when he is playing with other people). Our approach to this categoriza-
tion dilemma was conservative. We determined a set of behaviors we categorized
as TEBs for 6- and 11-month-old babies (see Table 3.1). These behaviors occur

Table 3.1 Description of the typical eliciting behavior of 6- and 11-month-old babies occurring
in the Still-Face episode

Typical eliciting

behavior Description

Positive The infant vocalizes in a positive manner (laughing, babbling, squealing,

vocalization etc.)

Negative The infant vocalizes in a negative manner (fret, whimper, growl, protest,

vocalization fussy, shrill, etc.)

Neutral The infant vocalizes in a neutral manner

vocalization

Cry The infant cries, his/her eyes are scrunched up, the mouth must be open,
and there is an increase in pitch of the voice

Smile The infant displays a smile face with upturned mouth, crinkly eyes, and
raised cheeks

Raspberry The infant sticks out his/her tongue and makes a jeering sound made by
vibrating lips

Grimace The infant displays a grimace face

Reaching The infant moves his/her arms or legs in an organized manner in the
direction of the mother

Pointing The infant indicates with his index finger a point

Leaning The infant leans his/her trunk and head toward the mother

Oscillate head The infant swing his/her head repeatedly from one side to the other

Oscillate trunk The infant swing his/her head and trunk back and forth in the infant seat

Shake arms The infant flails his/her arms

Kick feet The infant kicks his/her feet repeatedly

Wave hand The infant waves one or both hands in the air

Note: All these behaviors were coded with a gaze criterion: the infant’s eyes must be oriented
toward the adult’s face. Each of these categories can co-occur (they are not mutually exclusive)
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frequently and are noted in the literature as eliciting behavior [22]. We disregarded
the possibility that they might actually be unique in a particular dyad (e.g., “we
point together™).

Thus, to be a UIRK, a behavior had to be seen in the Play episode as distinct
and dyadic, and then the infant had to display components of it during the Still-
Face episode. Furthermore, if the infants displayed a particular behavior to elicit
mother’s attention during the Still-Face (e.g., clapping) that didn’t occur in the play
interactions, this behavior too was not counted as a UIRK. Effectively, this approach
results in an under-accounting of UIRKSs.

The aims of the study were (1) to observe if infants used components of their
interactive play behaviors as UIRKs during the Still-Face episode to elicit the
mother’s return to interactive play and (2) to examine, in two different age groups
(6-and 11 month), if UIRKs were displayed. Our hypothesis was that both groups of
infants, during the Still-Face, would utilize an UIRK with the intention of reinstat-
ing their way of being and playing together, as an expression of the infants’ IRK of
what we do together.

Two different groups of mother and their infants were observed during the FFSF
paradigm. The first group was composed of 78 mothers and their 6-month-old
infants. The second group was composed of 41 mothers and their 11-month-old
infants. After being videotaped in FFSF, independent coders coded the Play and the
Still-Face episodes of the paradigm for the presence of UIRKs. In the Still-Face,
the frequency of UIRKS and TEBS was coded. The infants’ UIRKSs coded during
the Still-Face are described in Table 3.2.

All of the infants at both ages displayed UIRKs in the Play episode. Only 12
11-month-old babies displayed UIRKs (29.3% of the infants) during the Still-Face
episode, whereas no UIRKs were observed in the 6-month-old infants (see Fig. 3.1).
When comparing UIRKSs in the Still-Face across age groups, as would be expected,
Chi-square revealed a significant difference between the two groups, y* [72, 73]
(N=119)=25.390, p < 0.001.

These findings have several implications for infants” development and meaning-
making processes and how forms of IRK are co-created and give shape to unique-
ness in the relationships.

Table 3.2 Description of the unique dyadic interactive behaviors (UIRKs) of 11 month olds and
count of infants who display UIRKs

Unique IRK | Description Number
Clapping The infant strikes the palms of the hands together 6

hands

Tapping The infant taps his/her palms of the hands on the middle bar of the 1

hands infant’s seat

Peek-a-boo | The infant places the palms of the hands peripheral to both eyes 1

Total 8

Note: All these behaviors were coded with a gaze criterion: the infant’s eyes must be oriented
toward the adult’s face. Each of these categories can co-occur (they are not mutually exclusive)
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Fig. 3.1 Frequency of the
occurrence of UIRKs among
6- and 11-month older
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A primary consideration concerns the evidence that both 6- and 11-month-olds
engage in UIRKSs during the Play episode; that is, there are established dyadic inter-
actions between the infant and the parent at both ages. The finding of this type
of interaction is not surprising but confirms findings from longitudinal studies
that reveal a clear age-related transformation of the infant’s motives through the
middle of the first year [74—82]. These studies show that infants gradually develop
an intricate, precise, and selective coordination with the mother’s expressions of
communication and dramatized actions of play, which become more repetitive and
increasingly richly modulated and rhythmically patterned [20].

The finding that UIRKs were not observed in any of the 6-month-old babies in the
Still-Face episode, while 11-month-old do use UIRKS in it, points to an important
early developmental change between 6 and 11 months of age. By the first year of life,
infants develop more coherent socio-emotional, cognitive, and motor capacities. The
capacity of older infants to utilize UIRKSs purposefully to elicit a response from an
unresponsive Still-Faced mother demonstrates a form of mutually adjusted intention-
ality that is not yet developed at 6 months of age. That is, 6-month-olds have interac-
tive routines with their mothers, but in a new and unfamiliar situation, the Still-Face,
they are unable to use them with a different intent, which the older infants can do. This
developmental change is consistent with the evidence of secondary intersubjectivity
of older infants [83] compared to the primary intersubjectivity of younger infants
(1980; [84]). Trevarthen’s secondary intersubjectivity develops around 9 months. It
is a new form of cooperative intersubjectivity, a mutually adjusted intentionality of
joint attention and a fluent person-person-object triangular awareness.
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Further consideration needs to be given regarding the presence of UIRKs among
the group of older infants, who also show evidence of IRK which are generated
through repetition of an activity in their play interactions. Infants’ UIRKs are exem-
plars of IRK, both at micro-interactive and meta-procedural levels. At a micro-
interactive level, mother-infant UIRKs are found in the Play episode, in the details
of their unique and intimate play with its specific timing and degree of rhythm and
intensity, qualities that may reflect intimacy. At a meta-procedural level, infants’ use
of UIRKSs during the Still-Face shows infants’ implicit knowledge that “If I play this
way, you will react and engage in playing with me in a positive way” that is also an
expression of infants’ sense of mastery and efficacy.

Another key aspect of these processes is the emergence of meaning for the infant
and the formation of dyadic state of consciousness [2]. We observed that infants at
11 months of age use the behavior developed with an intention such as “let’s play
this way together” and then utilize it in another context with a different intent—
“stop being unresponsive and play with me!”. This shows infant’s capacity to use
a dyadic behavior learned in one context (Play) in another different context (Still-
Faced mother) but with a different meaning and purpose (i.e., to capture mother’s
attention). It is also noteworthy that the older infants engage in the UIRK even
without the mother engaging in her role.

From the perspective of the dyadic expansion of consciousness model [2, 70],
an implication of UIRKSs is that when mother and infant play together, a new
dyadic intersubjective state of shared consciousness is generated, with the poten-
tial to expand each partner’s state of consciousness. Each partner expands its state
incorporating elements of the other’s state of consciousness in a new form of
meaning, which increases each partner’s socio-affective complexity and coher-
ence. According to this model, mother-infant UIRKs during Play Game can be
seen as a shared consciousness, what Sander [34] called a moment of meeting
that leads to the expansion of each partner’s state of consciousness. Put another
way, we might see UIRK as a result of an early presymbolic neurosomatic inter-
nalization process of making meaning that shows that the infant has interiorized
the regulatory interaction [67]. This view of the origins of internalization in the
first year is developed from an interactive model that view internalization as based
on what “both the organism and the environment construct” ([67], p. 155). As
suggested by Beebe and Lachmann [67], “both partners bring to the interaction
organized behavior and mutually construct modes of regulating their joint activ-
ity. These dyadic modes include mutual as well as self-regulation. The expecta-
tion and representation of the dyadic modes of regulation constitute the internal
organization” (p. 156).

Given these developmental observations, inferences about the clinical situa-
tion can be drawn. What happens if the mutually regulation processes are chroni-
cally disrupted and self-regulation becomes the predominant goal for the infants?
When dyadic intersubjective states of shared consciousness fail to be generated,
the way infants make meaning of themselves and of the world is undermined. As
a consequence, they lose complexity and flexibility and do not develop a sense of
mastery and efficacy. In these cases, it is possible to hypothesize that through the
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micro-interactive process, infants learn the meta-message that “It is useless to try
engaging with you when you are unresponsive!” and do not develop complex strat-
egy such as UIRKSs.

This research contributes to the understanding of IRK as a form of procedural
knowledge that arises in the interactional processes between infants and caregivers.
Further studies could clarify the process of the formation of IRK in the interaction
and also the concept of transferability and non-transferability of unique features of
the interaction to other relationships. Other questions could be examined, such as:
Would infants utilize the same UIRKs learned with one familiar person as a strat-
egy to repair a prolonged mismatched state with another person? Furthermore, what
could be observed in high-risk mother-infant interaction and how does IRK develop
in that situation?

There are implications for clinical work with adults. One is that in the transfer-
ence, UIRK may play a critical role. The patient may be using a behavior or way
of being from their early experience that has an intent that is far from obvious. In
a way, it is an implicit enactment, but it is obscure to the therapist and may further
disrupt their therapeutic work. It is of course possible that the therapist engages in
UIRKSs in a similar fashion with equally disruptive effects. UIRKs may also be char-
acteristic ways individuals with personality disorders engage others. They engage
in an UIRK but, as in the Still-Face, in failing to get back what they expected, they
respond with fury, disengagement, and a demeaning attitude toward the other. Of
course, it generates a feeling of nonexistence in the other. One cannot avoid the
implication that adults who were children of depressed parents developed and now
utilize UIRKS that function to generate past depressed ways of being together. Aside
from the impacts and problems they create in everyday living and being with others,
the therapeutic problem is that they can be hard to identify and detect. We expect
that one way they can become known in therapy is not unlike the reaction of the
infant to the Still-Face; that is, they generate confusion, then frustration and anger,
and finally helplessness and a state of consciousness that feels senseless.

The last implication of the findings on the differences between the 6 months old
and the 11 months old warrants fuller consideration. In general terms, in most ther-
apies and developmental, especially psychodynamic theories, the earliest aspects
of past experience are thought to still affect the present, in some implicit form or
another. One way to think about the past being brought into the present is in terms
of transference and/or in some ways in terms of enactments by the neurosomatic
meaning-making processes that create IRK. However, the finding suggests another
possibility. Early dyadic experience prior to 6 months or so, which lead to the devel-
opment IRK may in fact not be “bringable” into the present. The findings suggest
that IRK formed in the first 6 months is limited to occurring only in the actual
early interaction with a particular person. The earliest IRK is not functional in other
contexts; it does not generalize to other relationships. Where this constrains the
case, we would need to revise our views of the effects of early experience, includ-
ing trauma. We also would have to revise the idea from attachment and psychody-
namic theories that the mother (primary caretaker) relationship is prototypical for
later relationships because the earliest prototypical IRK may not be in a transfer-
able form. Moreover, in therapy, we would have to change our stance in relation
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to patients claiming to know or to be able to experience these earliest of relational
experiences. Most importantly we need to change how we think about the role of a
patient’s history.

3.8 Conclusion

Interactive regulation is a key concept to understand relational processes between
humans. In this chapter, we described the mutual ongoing regulation of child-parent
relationship in the early years, focusing on implicit relational knowing that arises in
the interactional processes.

While the interaction unfolds, the infant comes to recognize, remember, and
expect specific patterns of regulation that shape the uniqueness of his or her relation-
ship. The infant-parent dyadic system creates new forms of meaning for each part-
ner, which are incorporated into memory, with or without consciousness, increasing
each partner’s socio-affective complexity. The memories that young children have
of the parent are neurosomatic body based and interactive so that the earliest mental
representations consist of the ways the parent did things with the child.

But why we have felt the need to study and explore how IRK are generated? Why
IRK seems to be so important for the infant’s organization? IRK as well as UIRKs
permeate infants and likely adults’ ways of being in the world, and this suggests that
interventions cannot refrain from taking into account aspects of dyadic organization
as well as IRK shaped in the past but operating in the present.

More research on IRK and UIRKS would add to our understanding of how to
identify ones that arrive from the past and distort the present. Importantly, greater
understanding of these processes would aid in the development of techniques for
changing them in effective and security enhancing ways for moving forward in
the therapy given how deeply rooted in the past and in our neurosomatic meaning-
making systems the IRK may be.

It would be interesting to verify the hypothesis that, as it happens between the
mother and child, also the analyst and the patient develop increasingly unique
implicit relational knowing about one another and about their relationship. This
happens in time and over the course of their being together. Future research study on
implicit relational knowing in the context of therapy could also evaluate if repeated
patient-therapist interactions generate changes in the patient’s (and in the therapist)
implicit relational knowing, with the possibility for new and more coherent ways of
being with the therapist and, in turn, with other.

To conclude, it is clear that the study of mutual regulatory processes and the
meanings made out of it during development have great importance for our under-
standing of infants and children, their earliest relationships, and for our understand-
ing and practice of therapy.
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Rhythms in Early Development 4

Anne Bobin-Begue

4.1 State of the Art: A Literature Review

Rhythm, in its everyday usage, is often thought to be close in meaning to several
similar words, such as tempo, duration, and frequency. For instance, we talk of
rhythm when an event, such as a physiological modification or a motor behavior, is
repeated with an identical interval separating the successive events. This gives rise
to a periodicity associated with a tempo. The most striking feature of a periodic
rhythmic event is that it is predictable. Thus in this case, an event’s rhythmic prop-
erty affords the anticipation of the next identical event.

In the context of social interactions between a caregiver and an infant, rhythms
are based on the temporal organization of behavior. During the peripartum, there
are many physiological temporal regularities in the fetus’ and newborn’s function-
ing. Notwithstanding, the environment provides regularly repeated sensory, motor,
and emotional experiences. In this chapter, physiological and behavioral rhythms
will first be described in order to underline their centrality. In the second part, I will
describe how these rhythms are involved in early interactions in typical develop-
ment. In the final section, I will discuss how disruptions in early rhythms may be
involved in various clinical and pathological conditions.

4.1.1 Circadian Rhythms

A very important source of rhythmicity is imposed by the rotation of the Earth and the
latitude at which the individual lives: the alternation of day and night is a very powerful
indicator for daily biological rhythms that exist in all organisms [1]. These endogenous
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rhythms of approximately 24 h are called circadian rhythms. Those physiological and
behavioral circadian rhythms occur even in the absence of the main external syn-
chronizer, the alternation of day and night. Other external synchronizers, with lower
impacts, such as external temperature, availability of resources, and social factors,
allow the individual to adapt to this fundamental external rhythm. Humans, like all
mammals, have a brain structure called the suprachiasmatic nuclei (SCN) that gener-
ates the circadian biological rhythms and modulates them to match the 24 h cycle due
to the information provided from the external environmental changes. Thus, circadian
rhythms are an adaptative process allowing the individual to coordinate physiological
and behavioral needs according to external environmental constraints. However, there
is some variability from one individual to another, partly explained by genetic factors,
which results in a different circadian functioning. Thus, individuals may vary in their
so-called chronotype [1]. These chronotypes are consistent with circadian physiology
and sleep patterns, including in the toddler [2], and thus should be considered when
individuals show difficulties in sleeping, for example.

Since quality of life is highly determined by circadian rhythmicity, how and
when does it appear? It is essential that the newborn and its mother (or more gen-
erally its caregivers) be synchronized to the same circadian rhythms, in order that
infant’s needs and activities such as sleep-wake rhythms, meals, etc. be coordinated
with that of the caregivers. Data obtained in nonhuman mammalian species suggest
that the circadian system is immature before birth [3]. In humans, the SCN appears
during the 18th week of gestation ([4], cited in [5]), and some circadian rhythms
have been detected in the fetus [3]. Nevertheless, it is impossible to separate the
fetal circadian rhythm, generated independently by its endogenous circadian sys-
tem, from the influence the mother’s own circadian system exerts on it. Moreover,
as some rhythmicities are not found after birth, it is possible that there is a form
of circadian rhythm driven by the mother’s own system. The study of rhythmici-
ties observed in preterm infants has provided elements to understand how autono-
mous circadian rhythms are established during the perinatal period. In these studies,
premature infants were in specific conditions that theoretically excluded maternal
social and behavioral influence. Their results show that although the circadian sys-
tem may produce some rhythms starting at 29 weeks of gestation, maternal tim-
ing factors are required for optimum functioning [6]. Therefore, prenatal circadian
rhythms prepare for autonomy of the human system after birth [6] in order for it
to synchronize with its environment. It could be noticed that the mode of deliv-
ery may induce changes in a newborn’s rhythms. Infants born vaginally have their
own distinct circadian activity compared to infants born by cesarean (planned or
unplanned). The mode of delivery affects the circadian rhythms of sleep, although
the amount of sleep time does not differ significantly [7]. One explanation is that the
postnatal environment, in terms of the rhythm of brightness and of social interac-
tion with parents, is different for children born vaginally, who quickly integrate a
rhythmic lifestyle, and for children born by cesarean who stay longer in the hospital
with a mother who is probably more tired.

After birth, some of rhythms experienced by the fetus could be experienced by
the newborn, such as maternal heart rate when the infant is held close to the mother,
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the mother’s walking pace when the infant is carried (involving proprioceptive and
vestibular rhythmic stimulations), and circadian rhythms of activity (noise, move-
ments, and activities). As the suprachiasmatic nuclei mature, the newborn experi-
ences new situations in its environment that will contribute to the synchronization
of its physiological and behavioral rhythms. One study looked at the influence of
photic and non-photic factors in the implementation of the training of circadian
rhythms in the newborn [8]. The researchers recorded the awake and sleep phases,
temperature, melatonin levels, and food intake from birth to 6 months as indicators
of circadian synchronization. Their results show that temperature is the first indica-
tor that describes a circadian rhythm, and it becomes significant in the first week
after birth. The circadian sleep/wake and melatonin rhythmicities then appear later
almost concurrently, from the 45th day after birth. The circadian rhythm of sleep
is based on regularly paced 90-120 min sustained awake periods during the sec-
ond month. The results also showed that the infant’s night sleep period begins with
the sunset and subsequently with the slowing of the family’s social activity. These
observations suggest that the development of circadian rhythms in infants is guided
first by photic cues and then by social cues.

Furthermore, fetal life seems to prepare the newborn for adaptation to circadian
rhythms. The fetus appears to have an endogenous biological clock that can, to
some extent, generate circadian rhythms that are synchronized with or entrained
to maternal signals [6]. Thus, through the influence of maternal synchronization
signals (such as daily activities, sleep/awake rhythms), fetal circadian rhythms are
indirectly driven by the light/dark cycle. At birth, the circadian rhythms of the new-
born result from a combination of the influence of pre- and postnatal environmental
signals [9].

4.1.2 Circadian Physiological Rhythms

With the establishment of the circadian system (maturation of the suprachiasmatic
nuclei), physiological circadian rhythmicities are set up. We now turn to a descrip-
tion of how the infant establishes physiological rhythms during the perinatal period.
We begin with a brief description of how maternal physiological rhythms lead the
fetus’ rhythms and their mutual coordination.

4.1.2.1 Maternal Rhythms as Driving Factors of Circadian Rhythms

in Fetuses
Pregnant women possess a set of circadian rhythms, generated by their own physi-
ological system, which sets up the fetus’s circadian rhythms [6]. These are:

e Circadian rhythms of maternal melatonin, which pass through the placenta. They
could synchronize the activity of the fetal and maternal suprachiasmatic nuclei.

e Circadian rhythms of a corticosterone-releasing factor (CRF) and cortisol. Some
studies suggest that the cycle of maternal cortisol influences fetal rhythms.

e Body temperature.
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e Glucose level in blood is directly related to maternal diet and its rhythmic regula-
tion (regulation of glucose concentration and glucose availability to the fetus).

e Uterine contractions during the last trimester of pregnancy are a source of tactile
stimulation. By the end of pregnancy, the fetus has been rocked by the circadian
rhythm of uterine contractions ([10], cited in [3]).

In addition, one of the main physiological rhythms during the peripartum
stems from oxytocin' whose secretion is pulsatile. Oxytocin has been shown to
impact the quality of the relationship between the caregiver and infant. Oxytocin
is involved in the maturation of circadian rhythms and plays an essential role in
attachment and breastfeeding. For the mother, this hormone is a key factor of
attachment behavior to infants (oxytocin is also present in infants [11]). Oxytocin
is also involved in the bond with the partner/father, participating in the emotional
link between the two parents. In fathers, oxytocin acts as a relationship facilita-
tor, making them more emotionally available and involved in interactions with
their family members (child and spouse). However, oxytocin is only effective for
fathers who show a good level of synchrony in their social interactions (Weisman
et al. 2014, quoted in [11]). The quality of triadic interactions (including the
father) is predicted by the levels of maternal and paternal oxytocin as well as
a low daytime maternal cortisol level [11], suggesting a link between oxytocin
levels and the hypothalamic-pituitary-adrenal (HPA) system in the development
of attachment.

In addition to these maternal physiological rhythmicities, other factors of cir-
cadian synchronization are indirectly transmitted to the fetus through maternal
behaviors and social activities, such as alternations between movement and rest
phases and such as alternations between phases when the fetus is exposed to
environmental sound such as social conversation or music and quieter and silent
phases. All these driving factors overlap and interact with the infant’s own circa-
dian activity.

4.1.2.2 Melatonin

Melatonin is produced by the pineal gland. This hormone is involved in the organi-
zation of circadian rhythms in mammals [4, 12] and particularly that of sleep/wake
rhythms. Data on infant melatonin rhythmicity are rare because melatonin levels are
too low and difficult to measure. However, melatonin levels increase during devel-
opment [8, 13, 14]. Burnham [13] showed that the rhythmicity of melatonin evolves
toward that observed in adults between 1 and 3 months of age. In fact, their results
highlight that the peak of melatonin production is around noon for 1-month-olds
and shifts to 5 am for 3-month-olds. This peak in melatonin level occurs in the same
time slot (between 2 am and 6 am) as for adults.

'Oxytocin is a hormone produced in the hypothalamus that regulates homeostasis, thermoregula-
tion, etc.
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4.1.2.3 Cortisol

While melatonin prepares the body for sleep, cortisol prepares it for alertness with
a circadian rhythm acrophase? in the morning upon awakening, which mobilizes
the energy reserves of the body after overnight fasting. Cortisol passes through the
placenta, and maternal cortisol has been shown to be involved in the regulation of
fetal circadian rhythms [6]. A more recent study has shown that cortisol rhythms set
in as early as 1 month postpartum [15]. However, these researchers also found high
individual variability in a large sample of healthy full-term infants during the first
year of life.

4.1.2.4 Body Temperature

The circadian rhythmicity of body temperature has been observed before the
infant manifests stable and long periods of wakefulness [16]. In term infants with
normal development (neurological, behavioral, and somatic), clear rhythmicity
appears as early as 6 weeks postpartum for some children and is well organized
in all by the age of 10 weeks [16]. Nevertheless, there is no obvious circadian
rhythmicity at 3 weeks of age. Like melatonin and cortisol rhythms, the circadian
rhythm of body temperature does not settle before the end of the first month after
birth.

4.1.3 Heart Rate and Respiration Rhythms

The first heartbeats appear as early as 3—4 weeks gestational age [17], and a
regular heartbeat is detectable from 22 weeks of gestation [18]. Breathing move-
ment patterns appear later, at 10 weeks gestational age, and are generated spon-
taneously [17]. Heart and breathing rhythms can be modified by environmental
factors (such as external stimuli perceived by the fetus) and are therefore good
indicators of the individual’s state. Thus, variations in heart and respiration
rhythms can be considered a response of the fetus and then newborn to changes
in their environment [19]. In addition, these two rhythms show interrelated modi-
fications through the mobilization of the autonomic parasympathetic system [20,
21]. Heart rate increases during inhalation and then decreases during exhalation.
This interrelationship is measured by the RSA (respiratory sinus arrhythmia) and
reflects the activity of the vagal tone. The RSA is immature at birth but adjusts to
the maternal RSA during the first 2 months after birth, on a seeming continuum
with fetal life. Interestingly, from 3 months postpartum, the physiological syn-
chrony of heart and respiratory rhythms between mother and infant is no longer
observed [21], suggesting a progressive physiological decoupling of the mother
and infant.

>The acrophase is the position on the time axis of the maximum variation in a temporal biological
rhythm.
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4.1.4 Motor Rhythms

During the first year, the infant has a wide repertoire of rhythmic and stereotypic
movements, which evolve according to age and maturity of the nervous system
[22]. This repertoire includes kicking, arm waving, banging, bouncing, rocking,
twirling, scratching, and swaying. Stereotypic movements of the legs and torso,
for example, are associated with states of high or low arousal and with contextual
events, such as interactions with the caregiver or body positioning [23]. Although
stereotypic behavioral features greatly depend on age, their frequent manifestation
during infancy suggests they are inherent to the maturation of the neuromuscular
system. However, since some of these behaviors also appear in social interactive
contexts, it is possible that they play an active role in communication [23]. Recent
studies have considered contexts in which the infant is exposed to different sound
stimuli and found that at 5 months, infants produce more rhythmic movements dur-
ing exposure to music than to other sounds [24]. However, the pace of their body
movements does not correspond precisely to the beat of the music [25] although
when the tempo of the music accelerates, the pace of movement is faster too [24].
The infant can adapt its spontaneous motor rhythms to auditory rhythms in the
environment.

4.1.4.1 Hiccups and Respiratory Movements

Hiccups could be considered rhythmic manifestations. During gestation, two suc-
cessive hiccups have been shown to occur with a time interval ranging from 1 to 3 s.
For breathing movements, their range is between 2 and 3 s at 12 weeks gestational
age, from O to 1 s at 19 weeks gestational age and from 1 to 1.3 s after 30 weeks
gestational age [26].

4.1.4.2 Sucking

One of the most pervasive infant behaviors is sucking. There are two sucking
modes, nutritive and non-nutritive sucking. The first involves a regular rhythm of
one suck per second in full-term 4-month-old infants [27]. This rhythm changes
between the beginning and the end of feeding [28]. Non-nutritive sucking is a
spontaneous rhythmic activity that appears around 10 weeks gestational age [17].
It consists of a regular alternation of sucking bursts with pauses. The rhythm of
nutritive sucking (inter-suck interval) is influenced by the quality of the food,
including its sweetness [29]. Non-nutritive sucking remains steady for several doz-
ens of minutes. However, the pause length may be influenced by external events
[30]. Two-month-old infants can accelerate their sucking rhythm when they per-
ceive an auditorily presented tempo that is 15% faster than their initial sucking
rhythm (measured in the absence of any auditory stimulations), while newborns
do not significantly change their sucking rhythm [31]. When the auditory tempo is
identical to the initial sucking rhythm or 15% slower, modification of the sucking
rhythm is not significant, although a slight acceleration can be observed in new-
borns as well as in 2-month-old infants [31]. This tendency suggests that infants
perceive the tempo of external stimuli.
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4.1.4.3 Spontaneous Motor Tempo and Internal Tempo

The spontaneous motor tempo is the tempo of a motor activity repeated at regu-
lar intervals and in the absence of any external temporal cue. It can be detected
very early in development through rhythmic activities (such as sucking). With the
maturation of the neuromuscular system, spontaneous motor tempo can be observed
with other effectors (rhythmic and stereotypic movements). The spontaneous motor
tempo task has been used by many researchers to assess the internal tempo of an
individual. It involves producing a comfortable and steady tempo in the absence of
any external time cue. Most often, a “tapping task” is used, in which the effector is
the hand or a finger. Studies converge in showing that internal tempo is a personal
and individual characteristic which evolves with age, slowing down and becom-
ing more stable in adulthood [32-35]. Moreover, this internal tempo is subject to
circadian variations, at least in adults [36]. It is dependent on the functioning of
the suprachiasmatic nuclei [37] and is influenced by many environmental factors
[32, 34]. The internal tempo could be used to support other higher-level skills, such
as social interactions or musical skills, by facilitating adaptions to environmental
situations.

4.1.4.4 Vocalizations

Vocal production also involves rhythm. At birth, the infant produces vocalization,
cries, and vegetative sounds. Vocalizations will gradually become organized into
structured forms of communication contributing to the appearance of language.
Vocal development which involves gain in motor control is supported by more
general processes of neuromuscular development and crucially by scaffolding in
social interactions. Infant crying, right from birth, is organized around a rhythm that
requires coordination between breathing and contraction of skeletal muscles: expi-
ratory sound (0.6—1.3 s)/pause (0.2 s)/inspiratory sound (0.1-0.2 s)/pause (0.2 s)
([38], cited in [39]), which corresponds to a rhythm ranging between 1100 and
2400 ms [40]. Non-cry vocalization, involving variation in rhythm, intensity, and
melody, is the precursors of the first canonical vocalizations of language that is
babbling sounds [41]. The temporal (and acoustic) organization of crying has been
shown to be shaped from birth by the native language the newborn has been exposed
to in utero [42]. This adaptation of newborn productions could be due to the infant’s
ability to synchronize cries with external rhythmic stimuli [43].

4.1.5 Sleep-Wake Rhythms and Activity Rhythms

After 10 weeks postpartum, most infants adjust to the circadian sleep-wake rhythm
[44]. From fetal life, it is possible to detect circadian rhythms in alternating rest
and activity movements [6]. Along with the maturation of the nervous system, vari-
ous behavioral sleep states appear. At 32 weeks gestational age, the quiet sleep
state is distinguishable from the active sleep state. However, fetuses spend a sig-
nificant amount of time in an indeterminate sleep state [45]. These indeterminate
sleep phases decrease until the 40th week of gestation in favor of quiet sleep phases.
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Then, along with the maturation of the nervous system, sleep organization® gradu-
ally evolves during the first 2 years in terms of quality, quantity, and distribution
between day and night [44]. After birth, sleep represents 15 h per day, with 20-25%
devoted to daytime naps [48]. Up until 2 years of age, the proportion of daytime
sleep gradually decreases until only nighttime sleep becomes the norm.

These changes in sleep patterns are associated not only with physiological and
neurological maturation but also with the daytime organization of social life and
cultural practices [48]. Even before birth, there are rhythms that are shared between
the fetus and its family, which they continue to share after birth. While the circadian
rhythm of the mother in the third week after birth is influenced by nighttime awak-
enings to care for her infant, an important synchronizing factor of the sleep/wake
rhythms of the infant is the activity/interaction between mother and infant [49]. In
a longitudinal study recording the activities of several families from the 37th week
of pregnancy until the first 4 months of the infant, research showed that there is a
match in the patterns of the ultradian activity of the mother and her infant at 1, 2,
and 4 months after birth [50]. Synchronization of activities between the mother
and her infant is always better than between the father and infant. The circadian
rhythm of the mother-infant dyad’s daily activities changes over the first 12 weeks.
In general, at 3 months postpartum, the rhythm of the infant anticipates by 60 min
the acrophase of the mother’s activities [51]. Thus, social factors and daily routines
support the implementation of the sleep-wake rhythm during the day. In preterm
infants, the amount of daytime sleep has a positive impact on maternal affect and
involvement [48].

4.1.6 Feeding Rhythms

Rhythms do not clearly appear in perinatal nutrition, yet, they do exist either before
or after birth. During fetal life, nutrient needs are met continuously, but the amniotic
fluid composition varies with maternal food intake and fetal urination. The fetus
becomes sensitive to its chemical environment (including through smell*) during
the last 2 months of gestation. By swallowing amniotic fluid, the fetus responds
to a number of flavors, such as garlic, cumin, fennel, carrot, cheese, alcohol, and
tobacco. These findings suggest that, depending on maternal dietary habits, the
fetus is exposed to stimuli that it perceives not directly through the food per se
but through the taste of the amniotic fluid. These stimulations follow the swallow-
ing and maternal food intake rhythms. At birth, the newborn shows preferences for
substances experienced in utero, demonstrating that it has already been oriented by
cultural choices and maternal food preferences.

3For details on the assessment of sleep states in infants, see Grigg-Damberger and Gozal [46]; for
a recent review on the quality and quantity of sleep from O to 12 years, see Galland et al. [47].

*It has been shown in animals that the fetal olfactory system works better in the aquatic environ-
ment than in air [52].
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After birth, nutrient inputs become discontinuous following the temporal orga-
nization of food intake. The newborn is fed by the caregiver either at its request,
following its physiological rhythms, or at an imposed rhythm. During the first
2 months, the amount of milk ingested via bottle feeding remains constant during
the day, while in the breastfeeding mode, the quantities of milk ingested decrease
during the day (a daily pattern appears during the first month) [28]. These authors
think that this difference could be explained by the infant keeping a form of control
on food intake and learning to adjust to the feeling of satiety. The nature of the milk,
breastfed or formula, also impacts the rhythmic nutritive sucking (itself dependent
on breathing and sucking/swallowing rhythms).

Indeed, in the same meal/food intake, the temporal organization of sucking
bursts and pauses is not the same between the two feeding modes, breast or bottle,
and depends on the nature of the milk: newborns that are bottle-fed with cow’s
milk all have the same temporal pattern of sucking, while there are large individual
differences in the sucking patterns of infants that are bottle-fed with breast milk
(Johnson and Salisbury 1975, cited in [28]). The assumption is that the composi-
tion of breast milk may explain these differences in temporal pattern. In fact, breast
milk composition changes over time (with the development of the child), under
the influence of substances ingested by the mother and even during a feeding. In
addition, breast milk contains endogenous substances that vary depending on the
circadian rhythm (melatonin) or the sucking rhythm (oxytocin, which is involved in
the ejection of milk from the nipple). Melatonin is a circadian synchronizer, and the
breast milk melatonin concentration follows this circadian variation [9]. However,
the link between melatonin levels found in breast milk and circulating melatonin
levels in infants has not been demonstrated. The extrapolation of data from adults
taking melatonin and the corresponding dose of melatonin circulating in the blood
suggests, given the melatonin concentrations in breast milk, almost no effect in
breastfed infants [14]. Concerning oxytocin in breast milk, the pattern of burst dis-
charge in the maternal hypothalamus is linked to the sucking rhythm of the infant.
Various rhythms can be found during infant feeding, which are dependent on the
frequency of meals, the feeding method, the nature of the milk, and other habits
(i.e., extracting breast milk to give at another time, breaking the rhythms in the milk
composition). These are all parameters that influence the infant’s rhythmic experi-
ence. Consequently, infants experience satiety and different flavors (the taste of
breast milk after breakfast may differ from that after lunch) with different rhythms,
various sucking rhythms, and even arousal rhythms.

4.1.7 Attentional/Arousal Rhythms

Attention or, more precisely, attentional processes are fundamental during develop-
ment because they help to process information from the environment efficiently
and selectively. During ontogeny, attentional capacity (quantitative) and states of
awareness (qualitative) gradually evolve from the different sleep-wake states (see
Sect. 4.1.5) toward more passive awake or quiet alert states. Gradually, attentional
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abilities become increasingly efficient [53]. The infant learns to disengage from a
“sticky fixation” which parallels its ability to inhibit behavior. Indeed, it has been
showed that between 1 and 3 months, the infant starts to inhibit movement when the
direction of gaze changes, i.e., when the infant attention disengages [54].

The time spent in a non-attentive state significantly decreases from about
5.42 min/h between 4 and 10 weeks to less than 1 min/h from 44 to 50 weeks.
Meanwhile, attention paid to objects increases from 0.92 min/h after birth to
13.33 min at 1 year. Lastly, the time devoted to social interaction (6.5 min/h)
remains almost constant from 20 weeks to 1 year (maximum age of children in the
study) [23].

In one-month-old infants, stimuli, whether auditory, audiovisual, proprioceptive/
touch, or thermic, if administered continuously, lead to a rapid decrease in the level
of arousal assessed by physiological (cardiac and respiratory) and behavioral (motor
activity, wakefulness) indices [55]. Later, infants show a cyclical pattern in the orga-
nization of their attention, especially at 3 months when their inhibition capacity is
still very limited. This cyclic organization of attentional level allows them to be
more efficient in terms of processing speed and memory: in a habituation/novelty
task, infants with a cyclic attentional organization reach the criterion of habituation
faster [56]. These results are coherent with the dynamic attending theory, initially
proposed by Jones [57], which states that attention spontaneously focuses on events
that occur at a tempo close to the individual’s internal tempo. This also means that
the closer the internal tempo is to the external stimulus, the better the attention paid
to the event [58]. This dynamic allocation of attention occurs in individuals over the
age of 4 years [33] although the spontaneous motor tempo can be ascertained before
this age [31, 32]. The importance of spontaneous rhythms in infants and the fact
that infants focus attention better on rhythmical events in their environment suggest
that this model is valid from the beginning of life; the development of attentional
abilities in infants is conditioned by the fact that their environmental stimuli are
rhythmic. The social environment is also concerned; the dynamic features of social
interactions should present rhythmical features.

Through an interaction whose rhythm is adapted to the attentional rhythms of
the infant, the partner will support the development of attentional control processes.
These include both the attentional engagement process® and the disengagement pro-
cess, which allows the infant to control voluntarily where to focus and maintain
attention, thus enabling the infant to explore other parts of the environment. From
3 months of age, the infant can track the attention of a social partner and alternate
between paying attention to the same object as its social partner and the partner
(passive joint engagement) [59]. According to the researchers we just cited, the
transition from passive joint engagement to the attention directed at an object (situa-
tion in which the infant is actively exploring a subject) emphasizes the role of social

>There are six types of attentional commitment: uncommitted, look, commitment to the person,
commitment to the object, passive joint commitment, and coordinated joint commitment [53, 59].
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context. The role of parents is thus to orient the attention of the infant to the environ-
ment before they can actively explore it on their own. Caregivers frequently interact
with infants through rhythmical games like peekaboo [60], songs, and action songs.
These highly rhythmic interactions support the development of the infant’s atten-
tional abilities. These games and songs are very well structured and, in time, create
attentional expectations in infants; the fun of these routines comes from the inter-
ruption of the rhythmical patterns [61] (see Sect. 4.2.3).

In contrast, rhythmical activities (such as regular rocking) allow parents to reg-
ulate the attention of their infants. Typically, rhythmic rocking (vestibular stimu-
lation) is used by the caregiver to calm or lull an infant to sleep. The infant has
experienced this since fetal life through maternal movements (walking) and studies
have shown that vertical rocking, about 10 cm in amplitude with a frequency of
1 cycle every 850 ms (rthythm timescale), is most effective for calming infants [62,
63]. These results were obtained not with rocking by parents but using a mechani-
cal rocking device to compare the effectiveness of different rocking settings on the
wakefulness of the infant. Currently, no clear data are available to explain how body
rhythms modulate attention and states of awareness, although this effect seems to
persist in adults.®

While social interactions with the infant initiated by the caregiver use the rhyth-
micity of attention to stimulate the development of the infant’s attention, another
field of research suggests that social interactions, through the modulation of atten-
tion, in turn affect circadian rhythms and consequently influence sleep-wake
rhythms, temperature, and melatonin secretion [8, 13, 65]. Social events could be
considered to act as synchronizers of the circadian clock. The complexity of these
data and the lack of their precision highlight the many interrelationships between
physiological and behavioral rhythms, in which social rhythms play a supporting/
facilitating role in the development of different skills in infants.

4.2 Impact on Early Interactions

Numerous biological and physiological rhythms are essential for harmonious devel-
opment, especially during the perinatal period. One of the key issues of rhythmici-
ties is that they allow the individual to adapt to their physical environment and, more
importantly, to their immediate social environment. The previous section demon-
strated that the infant possesses a strong ability to process rhythms from the imme-
diate environment and that parents use rhythms to support and stimulate interactions
with their infants. The next section explores the impact of social rhythms on early
interactions.

®Note that in adults, rhythmic movements are sometimes still present at the time of falling asleep
[64].
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4.2.1 Perception of Environmental Rhythms

The environment of the fetus and then the newborn and the infant offers a wide
variety of rhythmic sources, many of which are likely perceived and differentiated
before birth. Thus, during gestation, the mother, when walking or rocking, gener-
ates rhythmic stimuli to which the fetus is sensitive [66, 67]. If the rhythmic stimuli
are multimodal, then the responses of the fetus are greater than when they are pre-
sented in one modality [68]. Similarly, music, songs, and language are rhythmic
auditory sources to which the fetus is sensitive. Shortly before birth, the fetus can
discriminate the voice of the mother [69]: it can identify, memorize, and recognize
the acoustic characteristics of her voice [70]. The fetus is sensitive to a variation of
plus or minus 10% of a tempo of 600 ms (i.e., it can discriminate a tempo of 540 ms
vs. 600 ms and 600 ms vs. 660 ms) [71]. After birth, the infant is sensitive to differ-
ent auditory tempi. Nevertheless, it is only from 2 months of age that the infant can
adapt its sucking rhythm to an external auditory tempo [31]. Intersensory’ and intra-
sensory redundancy allow the 2-month-old infant to detect a change in tempo more
easily [73]. At 7 months, the infant can rely on the vestibular, tactile, and proprio-
ceptive modalities during rocking to discriminate rhythmic patterns [74, 75]. Thus,
very early during development, the fetus and the infant can detect tempo changes on
the basis of one or more sensory modalities and can also detect synchrony between
events. These capabilities are essential for the processing of more complex rhythmic
stimuli in their social environment.

Language—Spoken language is a thythmic auditory stimulus to which the infant
is exposed before birth. Languages belong to different rhythmic classes (accentual,
syllabic, or moraic). Before 2 months of age, infants can discriminate their native
language from another one on the basis of prosodic cues that involve rhythmic infor-
mation [76]. However, newborns fail to discriminate two foreign languages from the
same rhythmic class [77]. The multimodal dimension of language is also important.
At 8 months, infants detect an audiovisual asynchrony of 666 ms and 500 ms but not
of 366 ms, independently of the language they hear (native or unfamiliar) [78, 79].
The native language is an element of transnatal continuity for the infant. The early
life experience of native language will provide support for the development of the
infant’s social and cultural skills.

Songs—Singing is a common parental practice even before birth. Songs, which
are frequently sung and sung in the same way by mothers, constitute for the infant
a familiar rhythmical situation [80, 81]. The 6-month-old infant’s attention is more
mobilized by the mother singing than by her speaking [82] perhaps because songs
are more rhythmic than speech. Singing enables the 6-month-old infant to reach an
intermediate level of arousal, neither too high nor too low [83], and thus contributes
to infant emotional regulation.

Music—Music is another rhythmic stimulation often experienced by the fetus.
Near-term fetuses can detect changes in musical tempo (when it is one third faster)

7Soon after birth, infants can detect the synchrony between events in different sensory modalities
[39, 72].
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[84]. Newborns can detect differences in rhythmic patterns [85]. Around 2 months
of age, infants can detect variations in rhythmic pattern and tempo changes [8§6—88].

These very early rhythmic abilities, including the ability to synchronize with
external rhythms, must facilitate the development of social competences in infants.
Toward the age of 4-5 months, infants are more sensitive to the temporal contin-
gency characteristics of maternal behavior compared to those of unfamiliar partners
[89] and soon become sensitive to sharing the same rhythm with another person
[90]. At 14 months, a toddler who has experienced being in synchrony with an adult
through body movement will then tend to cooperate more easily with the adult [91].
Thus, the emergence of prosocial behavior is facilitated by rhythmical synchroni-
zation with the partner. As adults, people who are good at discriminating rhythms
also tend to be good at distinguishing sentences in a noisy environment [92] and are
therefore better at maintaining social connection through conversation.

4.2.2 Influence of Parenting on Infant Rhythms

The infant has an early capacity to process rhythms from the environment.
Reciprocally, how can parents support the development of physiological and behav-
ioral rthythmicities in their infants?

The sleep-wake rhythm is known to be strongly influenced by parental practices.
For example, although light is the main circadian rhythm synchronizer, it turns out
that parents do not usually expose their young infants to well-defined light/darkness
cycles: infants (50 days old on average) spend only an eighth of the day exposed to a
light intensity of less than 100 lux® [5, 93]. However, there is a relationship between
the acrophase of exposure to light and activity. Infants with the most robust circa-
dian activity rhythms are those who are exposed the longest to brightness above 100
lux and at a higher amplitude of light intensity over 24 h. Sleep patterns and sleep
quality are also impacted by parenting. An analysis of parent diaries of full-term
infants showed that infants who sleep better at night are significantly more exposed
to light at the beginning of the afternoon [94]. In addition to sufficiently exposing
the infant to light during the day, parenting practices regarding light exposure are
equally important during the night. Thus, during their waking phases for diaper
changing or feeding, mothers use different light sources [95]: parents may turn on
a bright light, a soft light, or not use any light. Infants (1 month old) whose parents
use a bright light show less robust sleep-wake rhythms during the day [13].

Sleep conditions set up by parents also influence sleep-wake rhythms. Infants can
sleep alone in a different room from the parents, share the parents’ room, or share
their bed. “Co-sleeping” practices are alternately defined as either room-sharing or

80.5 lux, full moonlight; 10 lux, dusk or candlelight; 20-80 lux, lit city; 100 lux, minimum bright-
ness to read a text; 100-200 lux, home lighting; 300-500 lux, public places; 1000 lux, very well-lit
place; 5000 lux, outside when overcast; 10,000 lux, outside in average weather; 20,000 lux, intense
artificial light (right next to a 50 W halogen lamp); 50,000-100,000 lux, outside in sunny weather
(Source http://www.sirtin.fr/2008/05/28/comment-mesurer-leclairage/).
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bed-sharing, where proximity involves physical contact. Studies have shown that
these practices (room-sharing and bed-sharing) do not play a crucial role in estab-
lishing sleep-wake rhythms (or the melatonin rhythm), although co-sleeping seems
to allow more robust sleep-wake rhythms [13]. However, there is a strong individual
variability between 1 and 3 months of age.’ It also seems that the sleep organi-
zation of a co-sleeping infant is different from that of an infant sleeping alone'®
[96]. In addition, the presence of the mother during the infant’s sleep affects its
average heart rate and heart-rate variability. The sympathetic system is activated
differently, probably due to different thermoregulations between the two sleeping
conditions [97]. Studies that analyze cortisol levels have shown a significant cor-
relation between mothers’ and infants’ cortisol levels at bedtime specifically when
infants are breastfed and not in formula-fed infants [98]. This study emphasizes that
synchronized cortisol levels may be related to several factors, such as the transfer
of cortisol via breast milk but also through skin-to-skin contact, environmental fea-
tures, and possibly the level of income. However, 7% of infants have free-running
sleep-wake circadian rhythmicity after birth (Shimada et al. 1999) cited in [99]) and
the free-running rhythm is not reset by maternal entrainment factors [99].

Another parental practice to consider in establishing infant rhythms is mas-
sage. The practice of massage in the perinatal period'! has an effect on sleep-wake
rhythms and melatonin secretion rhythms. It appears to act as a powerful synchro-
nizer, promoting the adjustment of the infant’s circadian system to environmental
conditions [100].

Parental practices based on rhythmic stimuli can also influence the behavior of
infants. Rocking the infant is a common practice in many cultures. However, to
our knowledge, no systematic study has addressed the practices and procedures
involved in rocking. A few earlier studies have investigated the effects of mechani-
cal rocking on infant behavior. Vrugt and Pederson [63] studied the effect of differ-
ent frequencies of mechanical vertical rocking in 2-month-old infants. Their results
showed that rocking at 1.5 Hz (a tempo of 667 ms) will lull most infants to sleep
(compared to other tested frequencies) and lead to less crying. The amplitude and
direction of the rocking enhance its soothing effects [62, 101]. These limited data
do not explain why rhythmic vestibular stimulations are used fairly universally to
Iull to sleep or calm infants. The vestibular modality is probably appropriate for
infants because it has been widely experienced during gestation and possibly after
birth, during holding. It could be hypothesized that these rhythmic stimuli regulate
the attentional level from a state of alertness to a controlled state. Moreover, rocking
is often coupled to singing or music. Song and music are also rhythmic stimula-
tions, and the infant experiences them through parenting habits. It has been shown
that listening to music has a positive effect on the metabolism (in adults at least),
particularly on the HPA axis, the endocrine, and the immune system [102]. It would

° All infants studied were breastfeeding on demand (in two groups).

"L aboratory bed-sharing practices: they sleep less deep sleep (NREM3-4) and more light sleep
(NREM1-2).
114 days from the 10th day of life after term birth.
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therefore have a positive effect on overall physiology. In addition, music allows the
synchronization of behaviors and shared intentionality and promotes cooperation
between individuals. Nowadays, music therapy is used to encourage the develop-
ment of attachment bonds and to help stabilize premature infants during hospitaliza-
tion in the NICU [103].

Various parenting practices may therefore influence the infant’s rhythms and par-
ticularly activity rhythms. This aspect is interesting because the sleep patterns of the
infant influence the interactions between the mother and her baby: the infant’s sleep
time amount would be predictive of synchrony in the interaction between mother
and infant [104]. Thus, parenting practices are fundamental to develop appropriate
rhythmicity in the caregiver-infant dyad.

4.2.3 Rhythms and Social Interactions

Social interactions in the perinatal period also present rhythmic features. First,
physiological rhythms play a role in the interaction behavior in the caregiver-infant
dyad. Second, interaction behaviors between the caregiver and the infant present a
temporal organization. Thus, a strict definition of rhythm in interaction corresponds
to the tempo of the interaction, that is to say the duration of the intervals separat-
ing two identical or equivalent behaviors. This concept also encompasses that of
synchrony, which corresponds to a state of interaction in which paralinguistic and
nonverbal behaviors (volume, pitch, speech speed) of participants are coordinated
in their expression and timing [105]; behaving in a synchronous interaction is not
actually behaving simultaneously. The notion of synchrony in interaction refers
more to the fact that the coordination of behavior between the caregiver and the
infant reflects a contingency, not a coincidence. In the context of studying the tem-
poral aspects of social interactions, various terms have been defined and used in
everyday language to cover very specific concepts. The following section describes
more precisely caregiver-infant interactions and their physiological and behavioral
rhythms and sometimes other temporal relationships.

In infants, physiological rhythms are regulated by the coordination of affec-
tive behaviors during social interactions [106]. Even before birth, fetal heart rate
changes according to the mother’s activity, such as resting and silent vs. awake and
speaking [107]. The infant’s physiological rhythms also support the quality of the
mother-infant interaction rhythms [108]. The quality of the interaction is predicted
to some extent by changes in the duration of sleep between 6 weeks and 5 months
[104]. Thus, there is a real interdependence of physiological rhythms between the
infant and the caregiver. It has been shown that the heart rates of the infant and the
mother are coordinated with a deviation of less than 1 s [109], while the attentional
and awakening micro-rhythms of the infant are regulated by the physical proximity
of the mother [110].

Interaction rhythms are also dependent on attentional rhythms. Face-to-face
interactions are composed of millisecond oscillations between states of attention
and non-attention between partners. The mother may break habituation/monotony
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by introducing novelty as soon as the infant’s attention declines [111] (see the Sect.
4.1.7 and the section below). Thus, rhythmic adjustments occur between the physi-
ological systems of the infant and the caregiver, as well as between their attentional
states.

At the behavioral level, thythmic adjustments occur mostly through synchrony
of behavior between partners. After birth, face-to-face interactions present modu-
lations in behavioral rhythm and synchrony. The temporal pattern of interactions
often follows a “burst-pause” pattern, which corresponds to an alternation between
the periods of activity by one partner and pauses in which the other partner can act
in turn. In addition, during interactions, some events appear stochastically; i.e., they
are predictable in light of the events that precede them (this does not necessarily
mean regular events), and sometimes the events are predictable over time (stochas-
tic cyclicity) because they have a temporal regularity. Thus, it is possible for each
partner to anticipate behavior. This anticipation allows a form of synchrony in inter-
actions. Synchrony is a temporal property of the mother-infant behavior system (in
the context of social interactions): the behavior of one partner matches the behavior
of the other in a time-adjusted manner (i.e., in a short time window). This ability
requires the mother and the infant (independently of each other) to anticipate the
behavior of the other in order to trigger their own behavior within this time window.
Such behaviors are called synchronized behaviors. The ability of infants to synchro-
nize some of their behavior is probably due to their ability to perceive rhythm (see
Sect. 4.2.1). Rhythmical interactions allow time-balanced interactions between the
partners (Barnard 1987, cited in [112]), and synchronous interactions decrease the
stress response in both the mother and the infant [113]. However, the appropriate-
ness and predictability of interactions between the infant and the mother depend not
only on periods of synchrony but also on periods of non-synchrony (Tronick et al.
2005, cited in [114]).

Since the 1970s, the temporal patterning of behavior observed in mother-infant
interaction has been described as a central characteristic of early communication
[115]. Thus, the behavioral patterns of infants are known to be related to the tempo-
ral patterns of the mother’s movements and expressions [115], and newborns syn-
chronize their body movements with the speech rate of adults [116]. Feeding also
involves a well-paced interaction that takes the form of a turn-taking sequence in
which mothers respond to signals from their infants [117]. By 3 months, infants and
mothers not only take turns when interacting but anticipate each other’s vocal turns
with great accuracy [118, 119]. Infants’ vocal turn-taking involves close matching
of expressive sounds such as imitation of the prosodic contours of parental vocaliza-
tions [120]. These early experiences of communication are essential for social and
cognitive development [121].

Around 5-6 months, infants are even more sensitive to the maternal voice [82]:
the more marked rhythmicity in maternal singing supports the attention of the infant
more effectively. Singing is a mode of interaction that provides strong evidence of
temporal regularity. Mothers use songs in a ritualized way, during particular times
such as diaper changing and feeding [122, 123]. The rhythmic pattern remains sta-
ble from one iteration to another [80]. When the mother sings to her 6-month-old
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infant, the cortisol level changes to an intermediate level; if the baseline cortisol
level (before singing) is high, it decreases slightly (after 10 min of singing fol-
lowed by 10 min of interaction), and if the baseline cortisol level is low, it increases
slightly. Thus, the rhythmic feature of singing modulates the arousal level of pre-
linguistic infants [83]. The spoken voice, even with the marked characteristics of
infant-directed speech, is more variable and re-engages the attention of the infant
[82].

With development, interactive games involving rhythmic organization of behav-
ior become more and more frequent modes of communication. The fun and excite-
ment of these games lie specifically in adults’ and infants’ sense of the duration of
events and of their prediction of the next expected event. It is in fact the interruption
of regularity that creates fun and enjoyment [61].

Later, in the course of the first year of life, shared rhythmicity, through music or
rhythmic movements, promotes the expression of prosocial behavior [90, 91]. From
2Y2 years of age, children adjust more precisely their drumming rhythm to a 600 ms
tempo (a tempo that is rather difficult to produce spontaneously) in the condition
where they can drum jointly with a social partner (rather than when supplied with
machine audiovisual stimuli or when alone) [124]. More broadly, the quality of
synchrony in interactions between mother and infant at 3 months and at 9 months
is predictive of certain social skills, such as greater social regulation at 2 years, a
better understanding of morality, and more empathic speech in adolescence [11].
Maternal synchrony is specifically predictive of better social skills in young chil-
dren and a better ability to take part in positive reciprocal activities with a close
friend as a teenager. This type of paternal synchrony is also associated with less
aggression in young children and a greater ability to dialogue in conflicting situa-
tions at adolescence. The early development of rhythmical interactions is therefore
based on physiological rhythms and the infant’s ability to perceive temporal regu-
larities. Rhythmic interactions are fundamental to the child’s social development.
But, it is legitimate to question the influence of cultural practices on the role of
rhythm in social interaction.

4.2.4 Cultural Influences

Each culture has its own timing during an interaction. Just as for their native lan-
guage, infants need to acquire the keys to their culture in order to interpret and
synchronize effectively with other individuals (the microcultural rhythm mentioned
by Condon 1982, cited in [105]). There are cultural differences in the temporal
structure of infant-directed speech and vocal interaction that has been described
in interactions with 2- and 3-month-old infants [125]. These differences highlight
the cultural differences that may exist in verbal/speech communication as well
as at a nonverbal level. Depending on the culture, interacting individuals are not
sensitive in the same way to the synchrony of movements. Although differences
in the temporal organization of infant-directed speech and turn-taking have been
noted across cultures, vocal interaction between mothers and infants also appears
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to be rhythmically organized around a fairly regular beat [126, 127]. Thus, Western
cultures are less sensitive to synchrony than Latin American, African, and Asian
cultures (Hall 1976, cited in [105]). During development, the infant must learn,
through interactions, these cultural codes of interaction, and it may be that culture-
specific thythm and timing constitute very early forms of cultural learning, ones
that precede a “social cognition” [126, 128]. Games are powerful socialization con-
texts, and indeed, it has been shown that the tempo of triadic interactions (between
father, mother, and child) depends on the culture. Thus, Americans interact at a
faster tempo than Swedes [129].

4.2.4.1 Music

Music and singing are important experiences through which infants may learn a
number of cultural codes. It has been shown that, like adults, infants prefer conso-
nant music and easily detect small changes in the frequency or pitch if the music is
consonant rather than dissonant. Though infants can process tempos and rhythms,
there is a perceptual narrowing process in musical perception. Six-month-old North
American infants can detect changes in a larger number of different rhythms than a
North American adult (who in turn is dependent on his/her own rhythmic culture).
But at 12 months, infants perform better in the detection of variation in western
rhythms and are poorer for foreign rhythms [88]. Unlike the perceptual narrow-
ing in language and in face discrimination that progress with daily experience, the
perceptual narrowing in rhythm discrimination progresses without daily experience
necessarily.

4.2.4.2 Song

Lullabies used by caregivers to lull the infant to sleep have the same acoustic features
in most cultures. These features make them recognizable by adults from another
culture (even when filtered so as not to recognize the language) [130]. Nevertheless,
there are cultural differences in the practice of the mother singing to her infant.
In Western societies, mothers usually install their infants in a separate room, or at
least isolate them. Mothers let their infants sleep alone (independently of a bedtime
ritual) and rarely sing lullabies to their babies. In these cultures, songs are more
frequently used in the context of play, and their features differ because the purpose
of these songs is to heighten the infant’s attention (e.g., through rhymes). In other
cultures, as in India, mothers usually stay with their infants until they fall asleep.
During this time, mothers often sing lullabies, which are songs designed to soothe
the infant and decrease its level of attention. Lullabies or rhymes, depending on the
culture, are a way for the mother to modulate the attention of her infant.

4.2.4.3 Sleep

One study showed that the correspondence between the mother’s and the infant’s
activity rhythms is also found in the lifestyle of traditional cultures, in which infants
are fed on demand. In this context, the movements of the mother and the infant are
very well synchronized, during both day and night. What is remarkable in relation
to what has been stated above is that when the father sleeps with the infant, this
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synchrony of activities is not found between the father and infant [131]. The socio-
economic development of a country does not necessarily impact parenting practices,
which are often rooted in the culture. For example, the practice of co-sleeping (dis-
cussed above for its possible effects on the development of more robust rhythms)
by Japanese mothers has not significantly declined today compared to 40 years ago
[132]. Parental practices around sleep also vary across cultural contexts but not
nationality: thus, French parents from the city of Lyon in France choose the spoken
voice and the music box much more than French parents living in Reunion Island,
who prefer to give a feeding bottle, sing songs, rock the infant, or tap rhythmically
[133].

To adjust the infant sleeping rhythms by parenting also requires that parents have
a good representation of how the sleep of an infant is structured. A study showed
that Asian and Caucasian parents have different perceptions of the quality of their
infant’s sleep [134]. In countries with Caucasian predominance, the definitions of
sleep problems are mostly related to sleep variables (number of nocturnal awaken-
ings, sleep latency), whereas in countries with Asian predominance, predictors are
more related to demographic variables (age of the infant, parental age, education
level of parents).

4.3 Current Clinical Translational Perspectives

The experience of rhythm goes hand in hand with the ability to anticipate events,
enabling the individual to predict their occurrences. Thus, infants experience the
world not only through actual events, most of which involve multiple sense modali-
ties (the sound of the word is associated with facial movement), but also through
the absence of stimulation, perceived as an empty or vacant period (Marcelli, cited
in [135]). The experience of rhythm is then an experience of alternation of pres-
ence and absence. The appearance of the next event, predicted by the rhythmic
sequence of preceding events, enables the infant to accept its absence or lack, pre-
cisely because of the certainty of its return. The duration of the separation between
the infant and the caregiver is also imposed by the physiological duration between
two meals (breast or bottle), which is approximately 3 h: the infant is supposed to
meet the caregiver within this maximal period.

According to Ciccone [135], the rhythms experienced by the infant (as early
as during fetal life) support the development of thought, including the notion of
absence, which is linked to the possibility of anticipating the next event. Ciccone
refers to the trauma of separation described by Winnicott and suggests it is pos-
sible to measure the duration separation by a proportionality computation: at
3 months, 8 h spent at the nursery is the mathematical equivalent of 44 days for a
30-year-old adult.

Rhythms, and especially motor rhythms, support a form of reinsurance and return
to the relaxation state. According to Michel Fain (cited in [136]), rocking an infant
is the equivalent of a self-soothing process provided by the mother. In the psycho-
somatic clinic, self-soothing processes are repeated motor or perceptual activities,
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rhythmically used to manage excitations that cannot be contained by mental pro-
cesses or to remove a traumatic reality threatening the integrity [136]. By generating
rhythmical patterns and temporal coherence through multimodality and by creating
anticipation opportunities, rhythms provide a secure base in the representation of
the body placed in the environment.

The following section will address various problems related to the disruption of
rhythms experienced by the infant.

4.3.1 Disorders Related to the Disruption of Rhythms

Specifically in the postpartum, sleep phases alternate with awake and attention
phases, and sleep patterns are modulated by the internal clock of the infant, by
social rhythms, and by parenting practices. Therefore, changes in sleep rhythms
affect arousal and attention phases which are necessary for integration of new com-
petencies. Thus, circadian rhythm disorders generally have serious consequences
on human health (immune system, cancer, etc.) as well as on cognitive development
(for a review, see [137]). Indeed, some authors have shown that the circadian rhythm
of sleep at 7 and 19 months has a positive impact on mental development scores at
24 months and on language development scores at 36 months [138]. Moreover, the
circadian pattern of perinatal activity is predictive of anxiety level: regular daily
activity, as assessed by the Baby Social Rhythm Metric (Baby SRM) at 1 month,
significantly predicted the level of school anxiety (between 6 and 13 years). The
authors showed that greater regularity was associated with lower school anxiety
[139]. The regularity of sleep patterns is also correlated with certain emotional
dimensions. Children who demonstrate disorganized attachment (in the strange
situation) at 36 months of age also sleep less at night (with more night waking), go
to bed later, and spend less time in bed, according to parental report [140]. It also
appears that the regulation of attention and synchrony in mother-infant interaction
at 3 months are predictive of visual IQ at 2 years [111].

4.3.2 Sudden Infant Death Syndrome (SIDS)

Although no straightforward cause of SIDS has been identified [141], it seems that
rhythmic dysregulation may be a causal factor leading to SIDS. Melatonin concen-
tration (in the cerebrospinal fluid) is significantly lower in infants who have died of
SIDS than in those who have died from other ailments [142], suggesting that SIDS
may be explained, at least in part, by a defect in the organization of circadian physi-
ology. Various data show that SIDS occurs between 1 and 4 months of age, that is to
say during a period when the most important changes in sleep patterning occur [45].
Apart from one other known risk factor that is birth weight, children at risk of SIDS
have abnormalities in the central nervous system, mainly located in the brainstem
and hypothalamus, regions involved in sleep/awake cyclicity and in the central con-
trol of respiration and cardiovascular activity. Moreover, in infants at risk of SIDS,
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the arousal thresholds for respiratory, tactile, visual, or thermal stimuli are higher
during sleep. Consequently, these infants are less likely to wake up spontaneously
(these data are to be added to those between 1 and 4 months of age; the arousal
threshold is higher when the infant sleeps on its belly). These findings highlight
the importance of considering the establishment of sleep/awake rhythms and sleep
organization in assessing the risk of SIDS.

Another possible source of rhythm disturbance that increases the probability of
SIDS is the Earth’s geomagnetic activity. A correlational study [143] showed that
50-80% of the variance in monthly SIDS incidence can be explained by a greater
number of days spent in weak magnetic fields. This specific variation in geomag-
netic activity induces an abnormal decrease in nocturnal melatonin. When these
conditions occur, the geomagnetic influence increases during the night (melatonin is
synthesized in greater quantity at night) and in winter (melatonin levels are higher).
These researches rely on the facts that deaths occur most often between 10 pm and
8 am and that 70% of them occur during the winter and fall. A study carried out near
the North Pole, where geomagnetic activity is higher, confirmed that for some varia-
tion in geomagnetic field, it is possible to record a decrease in the concentration of
salivary melatonin [144].

Although the causes and risk factors for SIDS are complex and not well estab-
lished, it appears that the disruption of endogenous rhythms may put some infants
at higher risk.

4.3.3 Prematurity: Benefits Provided by Rhythms

Rhythmic experiences in utero are a necessary foundation for the establishment
of infant-mother bonding. Premature birth interrupts the continuity between pre-
natal and postnatal rhythmic experience. It is therefore important for practitioners
involved in the care of premature infants to consider ways of providing the infant
with rhythmic stimuli that bridge pre- and postnatal conditions [145].

Toward the end of gestation, the circadian system of the fetus is not yet mature.
In the case of premature birth, the quality of the circadian rhythms (body tem-
perature and heart rate) is influenced by gestational age (i.e., maturation) and by
intrauterine growth [9]. It is obviously difficult to show the effect of environmental
rhythmicities on the development of premature infants as there are too many factors
to control. Nevertheless, it seems that infants born before 31 weeks (postconcep-
tion) who are exposed to light cycles gain more weight than those exposed to very
low light [146].

The rhythmic stimuli that are most clearly lacking in the experience of a pre-
mature infant compared to an age-matched fetus in utero are the ones pertaining to
vestibular stimulation. Yet, it is known that rhythmic stimulation (rocking, etc.) has
a positive impact on the premature infant ([147-150]; see also [39]). The NIDCAP
program is aimed at providing individualized care centered on both the infant and its
family. It pays particular attention to the role of adaptive environmental rhythms for
the preterm infant in order to facilitate the expression of its own behavioral rhythms
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(rocking, non-nutritive sucking). One often overlooked aspect of this program is
the attention paid to the infant’s light environment, which is controlled to maintain
a level of brightness that is similar to that of the intrauterine environment, with a
gradual adaptation to the day-night cycle.

Social interactions are quite naturally affected by premature birth. Generally, pre-
term mothers are less sensitive to their infant’s signals, and premature infants are in
turn less responsive to maternal solicitations, perhaps due to the fact that their nervous
system is less mature than that of term infants [112]. The quality of mother-infant
interactional synchrony has been evaluated via the MISS (Maternal-Infant Synchrony
Scale) at the time of feeding between a mother and her premature infant [112].
Mothers of infants born prematurely do not use the same cues as those of term infants
in their exchanges during meals, but they are more sensitive to the vocal cues of their
infants [117]. Kangaroo care has for a long time provided parents support in caring for
their prematurely born infant. In this situation, infants benefit from body temperature
regulation, heartbeat synchronization, and movement and posture coordination with
the parent who carries them. It has been shown that at term, a prematurely born infant
with experience of “kangaroo care” has a more mature and organized sleep-wake
rhythm than the controls. Furthermore, at 3 months corrected age, these infants have
higher thresholds to negative emotion and more efficient arousal modulation while
attending to increasingly complex stimuli. At 6 months corrected age, their attention
is longer and faster, and their exploration behavior is more sustained [110].

Finally, a growing body of research has shown that music experience involv-
ing rhythm has beneficial effects on the development of preterm infants. Firstly,
it was found to increase the effectiveness of feeding; broadcasting music to pre-
term infants during non-nutritive sucking phases increases the frequency, duration,
and endurance of their sucking behavior leading to efficient feeding and earlier
discharge from specialized services [151]. However, the effects of music can also
be measured through other physiological indicators. Music in NICU units shows
strong benefits for premature infants in terms of their heart rate, behavior, oxygen
saturation, and sleep [152]. Live music performed by a certified music therapist is
even more effective than recorded music. Live singing by the mother has also been
found to have immediate beneficial effects on preterm infants’ physiological state
and arousal [153]. Music also offers the potential for mutual regulation between the
caregiver and child. Edwards [103] argues that music therapist interventions support
the establishment of attachment behaviors.

4.3.4 Autism

The importance of rhythm, motor synchrony, and emotional interpersonal devel-
opment in social communication has been highlighted by numerous studies. The
role of melatonin in the development of circadian rhythms and in the synchroni-
zation of the circadian clock with external rhythms has led to the hypothesis that
this hormone may influence motor, emotional, and interpersonal synchrony. Some
authors consider that autism spectrum disorders are at least in part an expression of
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a disturbance of biological rhythms. In fact, various studies have shown that chil-
dren with autism spectrum disorder (ASD) present disorders of sleep-wake rhythms,
cortisol rthythms, and melatonin secretion rhythms (for a recent review, see [154]).
Furthermore, congenitally blind children, who consequently have an abnormal
melatonin secretion (no circadian synchronization via the retinoic-hypothalamic
tract) and who present sleep disorders, are more prone to ASD [154]. Some authors
also point out that the prevalence of epileptic disorders in autism is estimated to be
higher than in the general population [155]. Indeed in some forms of ASD, rapid
sensory stimulation can cause epileptic seizures. The hypothesis put forward by
Amos [155] is that a change in sensory stimuli rhythms causes physiological stress
(due to an increase in the level of arousal) triggering a seizure. Other studies point
out that people with autism recognize social interactions better if their perceptions
are slowed down. This has been tested through presentation of slowed down video
[156]. Thus, there is a body of evidence highlighting disturbances of different types
of rhythms in this population. Since the processing of rhythms at different levels,
including social rhythms, seems dependent on the circadian clock, it is possible that
children with ASD, who present a circadian system disorder, also have a disorder in
processing social rhythms. Some researchers have started investigating the genetic
factors involved in the chronobiological and social timing difficulties associated
with ASD [157], but more research is needed in this area.

This hypothesis would at least partly explain the difficulty these children have in
interpreting social cues, based on a specific timing of interaction. To our knowledge,
no studies have considered rhythm disorders in children with ASD, and we are cur-
rently investigating the synchronization performances in children with autism.

4.3.5 Maternal Depression and Prenatal Anxiety

It is well established that prenatal stress can have long-term consequences on infant
behavior [158]. Stress, anxiety, and depression alter the physiology of the mother
by disrupting the hypothalamic-pituitary-adrenal (HPA) axis. In addition, major
depressive disorder (MDD) is characterized by shorter telomeres than normal. Both
MDD and telomere length are associated with high levels of stress, causing dys-
function of the HPA axis and abnormal cortisol levels. One study showed that chil-
dren from families at risk of developing MDD have a premature aging of their own
telomeres, even before experiencing the onset of depression [159]. Another study
showed that sleep disorders in children may in part be related to stress or depression
in the mother during pregnancy [160]. Infants of depressed mothers have different
physiological and behavioral patterns compared to those of non-depressed moth-
ers, which can be explained by exposure to higher cortisol levels during pregnancy
[161]. Infants born to mothers who were depressed during pregnancy also have
greater right frontal EEG activity and lower vagal tone compared to infants of non-
depressed mothers [162]. Antenatal maternal anxiety is predictive of behavioral and
emotional disorders in preschoolers and children aged 8-9 years and of changes in
the activation of HPA axis.
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Depressed mothers demonstrate fewer marked rhythms in their motor behav-
ior and in their interaction. Consequently, some rhythm disturbances in infants or
in the dyads have been reported in the context of maternal depression. Mothers
with depressive disorders generally have fewer attuned interactions synchronized
with the behavior of their 3-month-old infant [163]. Moreover, the effect of music
and lullabies is lower when the mother is depressed. Thus, infants of mothers with
depressive symptoms (usually associated with obstetric complications) are more
aroused when hearing music or a lullaby [164], contradicting their soothing effect.
One study showed the value of using different rhythmic stimuli, such as music, sing-
ing, or rocking, to support the quality of intersubjectivity in the mother-infant dyad
when the mother presents postpartum depression [165]. Furthermore, it appears that
maternal sensitivity is an important factor in modulating the effect of anxiety and
depression [162].

Thus, maternal depression in the perinatal period may impact the physiology of
the infant via disturbances in cortisol secretion rhythms as well as through interac-
tion rhythms.

4.4 Next Steps...

This broad review highlights the importance and pervasiveness of biological, phys-
iological, and behavioral rhythms in the perinatal period as a framework for the
harmonious development of the fetus and infant. It also provides arguments in sup-
port of the idea that rhythms expressed at different levels, such as in gene expres-
sion, physiology, behavior, and spontaneous behaviors, are connected with those
that pervade the infant’s physical and social environments. It is indeed conceiv-
able that a hierarchical relationship exists between the various kinds of rhythms
discussed in the chapter. But more research is called for in order to clarify the
complex relations between them, both in healthy development and in atypical tra-
jectories. Circadian rhythms could influence behavioral rhythms, which could in
turn support attentional processes and the development of the crucial social skills
and socio-cognitive abilities that underlie the major achievements that mark early
human development.
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Impact of Inmediate Peripartum 5
Psychopathology and Parental
Psychiatric Disorders

Marc Poget, Marie-Camille Genet, and Gisele Apter

Perinatal psychiatric disorders are far from exceptional. Pregnancy is probably the
period during which women, are at highest risk for psychopathology, receive the
most attention, care, interest, and monitoring. It is also a time when individual and
family psychological upheavals are most intense and might lead to the exacerbation
of a psychiatric disorder, the outbreak of a latent one, or the appearance of specific
pregnancy-related disorders. These concerns have finally gained interest from main-
stream research after decades of false beliefs that psychiatric disorders disappeared
or could not emerge during the peripartum [1-4].

The number of studies focusing on perinatal psychiatry and infant mental health
has been on the rise in recent years, even though essentially centered on mood dis-
orders for the majority of them. Less than half of what would be expected given the
number of studies on mood disorders focus on schizophrenia during pregnancy and
ten times fewer than expected on personality disorders [5]. The numbers show the
overwhelming interest in depressive mood and peripartum depression notwithstand-
ing the prevalence ratios of other pathologies.

We are now critically aware that psychiatric illness is pervasive in the peripartum
in connection with a variety of risk factors and should therefore be included in a
comprehensive peripartum health-care plan [6]. Yet, there remain important contro-
versies on the specificity of psychiatric disorders during the peripartum.
Notwithstanding this debate, which goes beyond the scope of this chapter, we need
to acknowledge the existence of this form of psychopathology and consider its
impact on the infant and its interactions with its environment through early develop-
ment [2, 4,7, 8].
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Obtaining reliable epidemiological data during the peripartum is not easy,
because of both the particular features of certain puerperal disorders and the dearth
of specific tools to evaluate their prevalence. Psychiatric disorders during pregnancy
and the immediate postpartum can be described as either preexisting conditions or
de novo disorders. Both of these circumstances will be studied here with parent-
hood, parent-infant interactions, and infant emotional development in mind. After a
brief overview of psychiatric issues possibly affecting mothers during the peripar-
tum and what is known of their impact on offspring, we will describe the most com-
mon negative outcome for the infant, i.e., consequences of neglect and neglectful
interactions during the first months postpartum. Directions for the future encom-
passing parental mental health and infant welfare including interactive processes
will be offered.

5.1 Preexisting Maternal Mental Health Disorders
5.1.1 Schizophrenia

Schizophrenia affects around 1% of the population, and the number of pregnant
women presenting this type of disorder appears to have grown in recent years. This
can be explained by improvements in health care, which aim to stabilize these
patients and improve their socio-professional circumstances. It thus appears natural
for all these women to engage in lasting relationships and plan a family.
Epidemiological studies still remain rare, with small population groups and there-
fore low levels of statistical power, undermining results.

In order to at least partially address this lack of data, Hameed and Lewis [9]
recently published a systematic review of 46 papers presenting the results of 18
longitudinal studies on the developmental outcomes of children whose parents were
affected by severe mental illness, i.e., schizophrenia with one or both parents
affected. The authors concluded that notwithstanding the methodological issues in
the studies, in general, children were at very high risk for poor development and
heightened risk for all mental health disorders. They concluded by recommending
that specific intervention models to support their {offspring} development be further
developed and evaluated. The fact that women affected with schizophrenia and by
other major psychiatric disorders are at much higher risk for pregnancy and birth
complications such as preeclampsia, prematurity, and small for gestational age
(SGA) should in fact attract much greater attention than it actually does and should
promote multidisciplinary management of such clinical cases including perinatal
psychiatry and interaction-focused interventions [10, 11]. In fact, as with most psy-
chiatric conditions, treatment of women during pregnancy is recommended, while
absence of treatment is often more deleterious than not [12].

With regard to interaction, the most recent effort at reviewing data has come up
with an analysis of 27 papers concluding that again, notwithstanding small numbers
and methodological issues, mother-infant interaction during the first year of life
with mothers affected by schizophrenia is characterized by less sensitivity to infant
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cues and impaired quality of mutuality. The authors recommend that: “Further
research should investigate both sources of resilience and risk in the development of
offspring of parents with a diagnosis of schizophrenia and psychosis” [13].

5.1.2 Bipolar Disorder and Recurrent Major Depressive Disorder

Due to higher prevalence and the more numerous studies on severe mood disorders,
bipolar depression, specifically its treatment during pregnancy, has interested psy-
chiatrists from early on [14]. Again, as in parents affected with schizophrenia, the
risks for psychiatric disorders in offspring of parents affected by bipolar disorder
are high. In a recent study, outcome could be differentiated between offspring of the
former compared to the latter with children of parents with bipolar disorder at
higher risk for affective and mood disorders versus ADHD in those of parents with
schizophrenia [15]. When considering pregnancy and birth outcomes as well as
parent-infant interaction, pregnancy and childbirth are at higher risk in the case of
mothers affected with bipolar disorder [16].

Parent-infant interaction in the case of bipolar disorder is again seldom studied
in part due to the fact that depression and mood disorders have been the major focus
of mother-infant interaction studies and that the two have not always been clearly
teased apart. Looking strictly at developmental milestones of young infants, results
show that motor skills are affected to some extent in infants of treated mothers com-
pared to non-treated ones, with no global developmental risk in either the treated or
the non-treated group [17]. However, researchers did not assess the quality of inter-
actions or emotional regulation. When maternal sensitivity and mutuality of interac-
tions were assessed at 1 year postpartum, a negative trend in the group whose
parents were affected with bipolar depression was found, pointing to the need for
more data on the first months of life [18]. Specific issues and existence of social
support when available have been argued as actually the most useful elements to
guide tailored clinical management in these complex situations [19].

5.1.3 Addiction and Substance Abuse Disorders

Addiction and substance abuse disorders have obvious dramatic consequences dur-
ing the perinatal period, owing to the fetotoxicity of drugs and their impact on gesta-
tion, birth weight, and the newborn’s behavior (abstinence syndrome and sequelae
of prenatal exposure). These consequences, as well as parental behaviors, may dif-
fer somewhat with each drug under consideration. Moreover, in the case of illegal
drug abuse, the environment is often inadequate for infant care. There again, epide-
miological data about drug abuse are unreliable or incomplete. Direct and indirect
infant outcome measures are still in need. Very recently, epidemiological data
focusing on the unreported rates of fetal alcohol syndrome hit the headlines, expos-
ing to the public what has been known for over a century but has tended to go unno-
ticed [20]. Warning against the use of cannabis has also been highlighted as having
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a very high negative impact on the fetus and newborn even though its use during
pregnancy has considerably increased in recent years [21, 22]. Parent-infant interac-
tion in the case of substance abuse is however more often linked to other issues
underlying the addiction (personality disorders, mood disorders, emotional regula-
tion disorder) rather than to a single type of toxic drug per se. Often, in the case of
addiction and use of behavior-modifying substances, the risk of violence is height-
ened, thus adding a possibility of negative relationships and trauma to infant and
caregiver. Infants of parents with substance abuse in addition to psychiatric disor-
ders present the highest degree of negative developmental outcome when studied
longitudinally [23, 24].

5.1.4 Eating Disorders

Symptoms of eating disorders such as anorexia and bulimia tend to lessen during
pregnancy. However, early interactions appear to be disrupted in 20% of cases by an
unreasonable preoccupation with food [25]. Again, there is a paucity of research
and data on these issues. Another problem during pregnancy is that consequence of
hyperemesis gravidarum, which the DSM does not recognize as a disorder, whereas
the ICD-10 does, has not been studied. Whether this highly stressful and impairing
condition during the prepartum has an impact on parenthood, the newborn, and
parent-infant interaction is still unknown.

5.1.5 Cognitive Deficit

Cognitive deficit (mental retardation) is generally not considered a psychiatric dis-
order per se, but depending on its severity and the fact that it is often comorbid with
psychiatric disorders, thus enhancing the negative impact of mental disorder, it can
require intervention and specific professional care for parenthood to emerge as
adaptable to a newborn and infant. It may hinder maternal learning, adapting, antici-
pating, and reflexive functioning capacities. Unfortunately, this field is still largely
unexplored during the perinatal period.

5.1.6 Borderline Personality Disorders

Last but not least, borderline personality disorder may appear as the least studied
nosographic entity among those researched during the perinatal period. Its preva-
lence is thought to range from 1% to 6% depending on studies, and the disorder
represents a major portion of the clinical populations referred to psychiatric ser-
vices. Their clinical characteristics result in a major impact on the mother-baby
interactive system. The risk of chronic depression and history of trauma are high in
borderline personality disorder; therefore, the symptomatology may be confusing,
either due to the depressive aspect being on the forefront or to referral to social
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services as chaotic relationships and major negative life events are predominant
[5, 26, 27]. As with other mental health issues, pregnancy and birth represent very
high-risk contexts due to associated substance abuse, to smoking (and other sub-
stances), and to chaotic access to health care during pregnancy [28, 29].

5.1.7 Mood and Anxiety Disorders

Mood and anxiety disorders are the most common and most prevalent disorders (see
paragraph below). They can be preexisting and exacerbated by pregnancy and the
postpartum. They are essentially studied during pregnancy (their impact on) or after
birth, as this period heightens the risk of appearance of depressive disorders and
exacerbation of anxiety traits due to the stress of recent parenthood and the respon-
sibilities it involves.

5.2 Peripartum-Related Maternal Mental Health Disorders
5.2.1 Perinatal Psychoses

Perinatal psychoses affect 1-2 in 1000 births even if they are still difficult to quantify,
especially as their designation, conception, and diagnostic criteria differ, making the
disorder a controversial entity [30]. In any case, whatever its origin, the associated
symptoms are strong and marked by severe delirium and a dissociative syndrome.
Most authors consider that perinatal psychosis is in fact a manifestation of a mood or
affective disorder. This might be a reason why, in fact, once again there are no spe-
cific studies available on interactions of mothers having been affected with puerperal
psychosis with their infants or on their infants’ early development. Information is
included in mother-baby unit studies but often provides little insight and at a macro-
level at best, essentially using such outcome measures as reaching major motor
development milestones and maternal mental health at hospital discharge with some-
times sparse follow-up data in rare studies of in-patient programs [31, 32].

5.2.2 Peripartum Depression

During the antenatal period, depression is estimated to affect between 10 and 12%
of future mothers (EPDS cut-off > 13) [33, 34]. A meta-analysis carried out by
Dayan et al. [35] points out a number of risk factors:

— Social factors: low educational level, unemployment, lack of social support, and
low socioeconomic status.

— Negative life events, especially when numerous, such as conjugal violence and
work-related stress.

— History of psychiatric episodes.
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However, in this meta-analysis, Dayan reports that confounding factors are rarely
taken into account and highlights the lack of prospective studies.

Concerning postnatal depression, there is a great variability in the results of epide-
miological studies. This can be explained firstly by the absence of specific diagnostic
evaluation tools (tools are either for screening such as the Edinborough Postpartum
Depression Scale (EPDS) or for depression notwithstanding the peripartum) and sec-
ondly by a variation in the postnatal period when the evaluation took place. Its preva-
lence is estimated to be around 10%.

Some specialists are in favor of considering depression during this period to be
a specific clinical condition. Cooper and Murray [36], for instance, highlighted
clinical symptoms dominated by anxiety, irritability, and phobias. Suicide seemed
to be exceptionally rare until quite recently, and the feeling of usefulness may
appear as a protective factor. Indirect and specific signs such as intolerance to the
baby’s complaints or even iterative consultations for the baby without a specific
motive should be triggers raising the question for such a diagnostic risk as peripar-
tum depression.

More recently, a consortium to study postpartum depression called the Postpartum
Depression: Action Towards Causes and Treatment (PACT) Consortium has formed
with the aim to better circumvene this specific pathology. It has most notably already
highlighted the heterogeneity of this disorder, its existence in different cultural con-
texts, and the important consequences this has on its diverse symptomatology and
the various aspects of depression when linked to anxiety disorders [8, 37, 38].

Whatever its origin and its associated symptomatology, peripartum depression
(PPD) takes its toll on infant, toddler, and childhood development. For close to
20 years, Lynne Murray and her team have studied the offspring of mothers affected
with PPD [39, 40]. At each of her outcome studies, age 2, 5 and ongoing, she found
higher risk of externalized and internalized behavioral disorders with a strong gen-
der effect. Goodman et al. [41] have confirmed this negative impact in a recent
review of the literature. (For an extensive micro-view on parent-infant interaction in
the case of maternal depression, see Part 2 Chap. 4.)

Mood and anxiety disorders are among the most frequent negative outcomes
found in offspring of mothers with PPD during all of childhood and adolescence
and up to adulthood [42, 43].

5.2.3 Anxiety Disorders

Anxiety may be normal around birth. In fact, it has an adaptive function fostering
healthy parental preoccupation for the infant. During the prenatal period, it focuses
on the birth, potential disability, or even the appearance of the future baby [44].
During the postnatal period, anxiety focuses instead on the anticipation of separa-
tion [45] or the needs of the baby [46]. Studies have shown a prevalence of general-
ized anxiety of 6-8% (20% when clinical symptoms are incomplete [47]). Women
presenting an obsessive compulsive disorder (OCD) have a tendency to see their
symptoms soften or stabilize during pregnancy, only to see them become aggravated
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in the postpartum. The emergence of impulsion phobias (complusive thoughts of
fear of harming the baby) is quite frequent, and, without being specific, they char-
acterize this period. PTSDs are found in 1-6% of women (6-24% when clinical
symptoms are incomplete).

5.3  From Parental Psychiatric Disorders
to Infant Mental Health

Many authors have raised the question of the transgenerational transmission of psy-
chiatric disorders and the mechanisms underlying their impact on child
development.

From a clinical perspective, it could be hypothesized that children are influenced
by their mother’s mental health condition through disturbances of mother-baby
interaction. Among mothers with schizophrenia, visual interactions are character-
ized by mutual avoidance; corporeal interactions are described as chaotic, vocal
interactions as poor, and emotional tuning and adjustment as asynchronous and dis-
cordant [48, 49]. Among depressed mothers, the verbal address frequency [50],
voice quality [51], eye-to-eye contact [52], emotional expression, and quality of
answer [53] are likely candidates for altered communication.

Recent studies in epigenetics place the environment at the core of debates con-
cerning transmission. Genetic discoveries have fueled hopes explaining many dis-
eases, but research results are disappointing so far. Note that it is remarkable that
many of these studies forget to explore the perinatal period! Yet, Epigenetics enables
us to refocus on the peripartum via gene-environment interactions. Even though the
results to date are modest, animal studies have already proposed models for more
extensive research on behavioral epigenetics [54-57]. Even when taken with cau-
tion, it is possible to incorporate epigenetics research within an integrative and mul-
tidimensional model of child disorder genesis.

Devlin et al. [58] suggest that prenatal depression impacts gene expression in the
newborn. The stress model has been the most considered: many studies have shown
an impact of maternal stress on the hypothalamo-pituitary axis regulation of the
baby, via epigenetic mechanisms. More recently, Zucchi et al. [59] have shown that
maternal stress induces epigenetic changes in genes involved in schizophrenia and
bipolar disorder. Though they do not have obvious causal links, these results show
the extent of environmental effects on issues of pathogeny of psychiatric disorders.

It should be remembered here that gene-behavior-environment interactions are at
the very least bi-directional. Psychiatric disorders, especially chronic ones, can
come with and/or favor a fragile environment or even a harmful one for the mother
and the baby. For example, the quality of spouse support has a major influence on
the qualitative and quantitative impact of maternal disorders on the interaction. In
general terms, environmental risk factors that might favor the occurrence of a psy-
chiatric disorder need to be considered as vulnerability factors for the whole family.
However, a psychiatric disorder is in itself a risk factor for environmental instability,
leading to a negative loop from which the family struggles to escape. Clearly, when
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there are several of these factors, vulnerability grows exponentially. Particular atten-
tion must thus be paid to all the negative elements that may hinder parental interac-
tions and lead to poorer relations, where the most deleterious consequence is neglect
and child abuse.

5.3.1 Neglect as a Psychopathological Paradigm: Direct Effects
of Parental Mental Health on Infant Emotional
Development?

Neglect, a negative form of abuse and its correlate, maltreatment, can be observed
in diverse contexts. Its influence on development is now well documented, and
knowledge on its negative consequences seems to continuously unfold as more
research on epigenetics during pregnancy and early childhood is made available
[60]. Impact on lifelong health issues notwithstanding, mental health is also in the
forefront [61]. Pregnancies that are met with neglectful behavior whether it be due
to maternal mental health issues or to environmental insults are followed by height-
ened risk of negative outcomes including intrauterine growth retardation, premature
birth, increased risk of maternal and infant mortality, and multiple disorders found
in early childhood [62].

The diagnosis of neglect is difficult. Over and above the fact that it is not always
considered a medical issue or is often denied due to the potential pejorative judg-
ment it delivers on parents, it is demanding since it requires both precise training in
the observation of the baby and a capacity to observe parent-infant interactive sensi-
tivity non-judgmentally. Often, parents’ issues take center stage and monopolize the
attention of professionals. The more or less insensitive, even neglectful, interactions
that may be observed are too often attributed to parental stress and their distraught
reaction to negative circumstances. Yet, however true this analysis may be, it should
not mask the insufficient response to infants’ needs that are unfortunately its conse-
quences. In addition, observation of a nonverbal infant, even in the case of an objec-
tive scale such as the neonatal behavior assessment scale (NBAS) or other observation
tools (see Part 3 Chap. 2; also see in the specific case of neglect the Steinhauer
Guide! [63]), requires a capacity to accept identification to the infant’s emotions and
to enter the infant’s intersubjective world (see Trevarthen this volume).

The first clinical signs of neglect can appear very early in infants, even in the first
months of life. They are subtle and nonspecific but yet evocative in their given con-
texts. Their essential and primary signs are that the infant takes refuge in sleep,
sleeps more than the average age-related duration, and/or falls suddenly into sleep
(forsaking the drowsiness stage of the NBAS), and/or does not directly gaze at par-
ent/look in their eyes (averts gaze eyes and face, whereas visual interaction is pos-
sible with a stranger), and/or does not babble or chirp, with a paucity or absence of

"http://hdl.handle.net/2268/165697
http://observatoiremaltraitance.ca/Documents/Guide%20d’ % C3 % A9valuation%20des %20
capacit%C3%A9s%?20parentales_25-09-2014.pdf
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vocalizations. In summary, there is a lack of what could be considered positive
emotional expression both during interaction and at rest.

Autonomic nervous system disorders are common and suggest an absence of
environmental regulation underlying the interactive dysfunction. The infant may
seem physically unkempt or “grayish’” and unadjusted to physical interactive behav-
iors, i.e., the infant may actively invite the parent to be more intrusive and hyper-
stimulation while paradoxically averting gaze and arching away. Hypervigilance,
i.e., acute constant “glued” gaze and stressful hypertonia during such habitual
actions as feeding and changing, is also a clue to dysregulated interactive initiatives
and responses from the environment.

Early signs of neglect are often visible through disorders of the muscle tone sys-
tem: too much body tonus and the infant is too rigid, with central axis as tense as
peripheral (limb) tone, whereas too little body tonus implies loose and unresponsive
(flabby) limbs. Thus, one may identify a tonicity disorder, whether it be one of
hypertonicity (the baby rearing up, with tense limbs) or of hypotonicity (baby like a
rag doll). Such infants also often cling to a single functional modality, such as gaze.
They will turn their gaze to a light source and maintain it locked on the source,
keeping their fists closed and their toes hooked (in a gripping reflex type reaction;
see NBAS chapter for detail). At times, they stiffen around their vertical axis and
arch their bodies backward. This will consequently create tension around their
digestive axis often causing reflux which can at times be so adverse that it will
require medical treatment. Crying is more frequent than would be expected usually,
triggered by being laid horizontally in their cots. Only holding it vertically seems to
soothe the infant. In such a situation, indeed, infants often express and seek a form
of rocking movement that in reality corresponds to a series of repeated up and down
moves. These babies actually actively refuse reclining rocking and the more curled
up position it affords. They seem to avoid any nesting or rooting behavior.

5.3.2 Body Movements and Motor Skills

The motor skills of these neglected babies are poor, and they lack self-body explora-
tion. Their hand movements are rare and atypical when these should be accompa-
nied by vocalizations, especially after the age of 6 months. The neglected infant
looks for excitatory stimulation or a temporarily secure grip but has little respite for
relaxation or for engaging in mutual exchanges, amodal perceptions, manipulations,
and object exploration. The games put at his disposal are often bright and noisy and
are often associated with screen time, with screens placed too close and conveying
too high an intensity, ill adapted to developmental age through sound and light.
The infant’s body language during social interaction as well as when he is alone
shows poor expressivity, the two hemi-bodies are not brought together in the first
months of life, and the lower body is not self-explored or used. The baby often has
delay in its walking and sometimes gives the impression of having a muscular or
neurological disorder that calls for investigations. The vocalizations of the baby are
not modulated; the movements are stiff. When the infant awakens, it does not come
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progressively out of sleep but arouses with a jolt. It is important to understand that
the overall condition of a neglected baby is variable and affords many individual
differences. But some of the most significant signs are atypical tonus, low levels of
excitability and lack of self-regulation, and distorted interactive patterns: those of
gaze, gestures, exchanges, play, care, and sleep.

5.3.3 Emotional Regulation

These neglected babies therefore show strong signs of emotional regulation distur-
bance. They have difficulty containing their emotions and transforming them. Since
they do not have access to their parent’s sensitivity for emotional regulation, they
may use their own body to try to reduce excitability. Infants thus may present
expressions of disorganization and anger. They may also use mechanisms of emo-
tional withdrawal that can be evaluated, through screening and observational tools.
Emotional displays are disproportionate and inappropriate with respect to fear and
anger and interactively difficult to predict. These children struggle to recognize
their own emotions and tend to avoid situations of intimacy. They then, unfortu-
nately rapidly become poor interactive initiators, thus themselves creating emotion-
ally dysregulated patterns of interaction.

Neglect leads to a greater likelihood for the child to develop an insecure or disor-
ganized attachment that persists over time. These children do not perceive them-
selves as worthy of being loved and have an image of others as unavailable or
rejecting. Secondary cognitive signs exist. In general, these children are less enthusi-
astic about learning, have little or no initiative, appear more frustrated, and may
express anger when no clear cause can be identified; they are also difficult to console.
Thus they become difficult to care for and will more often than not, when seen at a
later developmental stage, be at risk of rejection due to their disrupted behaviors.

In terms of the processes of attachment construction, the neglected child reacts
to separation from the parent either by showing very little distress or, on the con-
trary, by being utterly inconsolable. Attachment theory considers the bonds that the
young child establishes with a neglectful parent as templates for later relationships.
In this case, the child expects that other people will not satisfy his needs and there-
fore does not elicit them. He discourages those who come to him for help or who try
to relate with him.

It is important to realize that even if emotional neglect from an attachment figure
is the subtlest form of psychological abuse, its effects are as devastating as those of
other forms of maltreatment [64].

5.3.4 General Consequences

Developmental sequelae directly attributable to neglect will thus be found in the
following four areas:
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— Mutual engagement and communication.

— Expression and regulation of affect.

— Attachment and representations of oneself and others.

— Exploratory capacities and neurocognitive development.

Needless to say, these major impacts show the requirement for substantial pre-
ventive measures when possible, as well as adapted longitudinal care in order to
preserve infants’ developmental potentialities and to enhance developmental trajec-
tories. Specialized, sensitive care for these infants may preserve both, infants from
the ill-effects of neglect, and their parents from the dysregulated interactions that
they unfortunately spontaneously propose when they are themselves at loss. Parents
often involuntarily respond inadequately to their infants’ needs; nonetheless, this is
detrimental to their child. It will therefore be their aptitude and the possibility to
address their child’s issues and access/acceptance of environmental support that
will be an essential element for care and long-term outcome.

5.4 Clinical Implications and Care of Parents with Mental
Health Disorders During the Peripartum

5.4.1 During Pregnancy

In order to best support parents and specifically women, it is essential to address
peripartum illness as early as possible. This reduces stress and trauma.
Acknowledgment during the peripartum as part of usual ob-gyn medical care should
include maternal and infant psychiatric care. This avoids stigma and provides early
care when managing known chronic psychiatric as well as de novo clinical situa-
tions. It requires a high level of interaction between the obstetrics department and
adult (women’s when available) psychiatric and child psychiatric services. The for-
mer, obstetrics specialists, are in the front line and need to refer patients as quickly
as possible at the earliest warning sign. Systematic referral and network care pro-
mote destigmatization and therefore acceptance of treatment. Depending on assess-
ment outcomes, various therapeutic measures need to be taken according to
resources and patient compliance. We list here some that have been documented.
The list is not complete but addresses large groups of therapeutic approaches. These
are not mutually exclusive; on the contrary, more than one type of therapeutic
approach will quite often be useful:

— Parenthood/adult-oriented psychotherapeutic outpatient consultations: Time is
limited during pregnancy; therefore, therapeutic consultations need to be sparse
and efficient. One program that shows potential is the one developed by the
Swiss Geneva team consisting of a limited number of sessions during pregnancy
to prevent postnatal depression in case of risk factors or of the presence of ante-
natal depression [65].
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— Proposals for drug treatments: The benefit-risk balance takes on a completely
different dimension during pregnancy and lactation. For each drug prescription, it
is necessary to question its impact on the interaction and therefore on the baby.
When indicated, it is not always easy to convince parents of such a prescription.
For some mothers, taking medication is an active and potentially toxic procedure
for the fetus or baby, while not taking it allows them to put themselves in a passive
position that seems less dangerous from their point of view. It is up to profession-
als and prescribers to support them and show them that caring for themselves,
seeking to mitigate the effects of a psychiatric disorder on their child, is a way for
them to be a parent despite their psychiatric illness. Medication, when adequately
prescribed, and at clinically relevant doses, can be prescribed during pregnancy
with a benefit/risk balance, always taking into account the risk of nonprescription
as well as the risk of prescription for fetus and mother [12, 66-68].

— Integrated preparation for childbirth and adapted maternity ward stays includ-
ing adapting medication in the case of behavioral problems, a longer stay in the
maternity ward, sequential periods of mother-child separation to allow each of
them to rest while the infant is in the nursery, psychiatric and psychological
assessment and support, sustained nursing care by midwives and nurses, neona-
tal surveillance (especially in the case of impregnation and abstinence syndrome
of the baby, etc.) with kangaroo unit-type care, and organization of postnatal
mother baby unit care when available.

— Hospitalization in a psychiatry unit that has expertise in parenthood issues.

— Hospitalization in high-risk pregnancy unit with perinatal psychiatry consulta-
tion liaison.

— Request for environmental assessment and intervention of child welfare services
in high-risk situations or extremely negative social environments.

The precise indications of these various orientations have yet to be more widely
studied, as most tailored mental health management has not been rigorously assessed
through randomized controlled trials. Such studies are indeed difficult to conduct.
For example, the effects of a prolonged hospital stay for at-risk mothers, receiving
appropriate psychiatric care on quality of mother-infant interaction over a signifi-
cant period of time, are difficult and costly to assess. In Australia, a collaborative
approach to infant, maternal, and community-based treatment has shown positive
results even if numbers are still small [69]. They have recently made it a point to
include parent-infant relationship in their comprehensive therapeutic model in addi-
tion to maternal and infant separate care [70].

Having a well-specified temporal framework is highly exclusive to the peripartum.
The infant’s timing is not the same as the adult’s. Not only might the parental psychi-
atric disorders have a major impact on interactions and the emotional, physical, and
psycho-affective development of the baby from birth, but the infant’s rapid develop-
ment is itself a double risk factor. It can negatively impact maternal mental health due
to the overwhelming perinatal biologically driven upheavals, and it can increase a
sense of imbalance by imposing interaction between a swiftly changing infant in need
of an adaptable parent whose psychiatric disorder will be slow to resolve. It is
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essential to take into account the rthythm of general psychiatric care for adults, which
is generally slow relative to the infant’s rapid evolution [71]. These considerations
reinforce the need for new practices addressing the urgency of assessment and early
intervention. This requires a monitoring and guidance system by an available and
reactive multidisciplinary team. It can be illustrated by the following example:

Clinical vignette: why include interactions and parental development in addition to psychi-
atric diagnostic assessment.

Ms. A and Ms. B both gave birth at approximately the same time of year, same gesta-
tional age infant and comparable pregnancy health outcome measures. Both mothers are
affected by a severe depressive episode during the first weeks postpartum. In both cases,
mother-baby interactions are marked by maternal depressive mood, and at 2 months of age,
both infants show early signs of dysregulation. However, when faced with acknowledging
both their own and their infant’s symptomatology, Ms. A and Ms. B strongly differ.

Ms. A refuses help from the care providers for her and her baby since she does not rec-
ognize that she requires treatment for her depressive disorder. Personality disorder was not
assessed for either patients, and family support though available for Ms. A was shunned by
her. She does not recognize or acknowledge that the infant may have dysregulated interac-
tive reactions.

Ms. B at first also reluctant to accept parent-infant outpatient care admits that it would
be a benefit for the infant’s needs, even if she still refuses to fully acknowledge her mood
disorder and therefore that her own condition requires treatment.

It seems in this case essential to assess parenting disorders and interactive disor-
ders independently from psychiatric pathology. Manzano et al. [72] developed the
concept of “narcissistic scenarios of parenthood” and that of developmental bereave-
ment [73] in order to access parenthood status. They surmise that in order to access
full maternal (parental preoccupation to quote Winnicott), parents must put their
infant’s needs first before their own and therefore to be able to identify with the
infant’s reality, here and now. This means acknowledging differences between their
own emotions and that of their infant, accepting that they will eventually have to
seek the support of others to respond as best as necessary, to the developmentally
challenging growing infant, the more challenging that their own psychopathology
obstructs their everyday life.

This differentiation is essential because it will of course considerably modify the
care plan.

Studies, unfortunately, even when undertaken longitudinally, continue to under-
score the negative impact of maternal mental health issues on offspring’s develop-
mental outcomes [27, 74, 75], partly due to lack of power and partly due to lack of
precise data [76].

5.5 Conclusion

We propose that in order to move forward, perinatal and infant psychiatry need to
systematically look at the following, tryptic, maternal (parental/caregiver) mental
health, infant mental health, and parent-infant interaction in order to address the
issue of infant development and its boomerang impact on parental aptitudes. It has
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been argued that integrating a cumulative pathway through a complex system’s
theory developmental model could be a more effective and pragmatic clinical
approach [74, 77].

This implies more integrative and translational research in order to address the
main public health issue of mental health of infants and children whose parents are
unfortunately affected or meet with mental disorders. To better tackle these essential
issues, research questions and designs should be informed by pragmatic mental
health interactive clinical issues. They could offer a window to exploring the infant
and its parent through a framework where modifying the system will prove more
effective than aiming for change in either of its participants alone.
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Parental Psychiatric Disorders and Early 6
Interaction: Dysregulation and Repair

Gisele Apter and Emmanuel Devouche

Interactions between a mother/caregiver and her/their infant can be modeled as a
three-dimensional triptych: with each partner linked to the interactive experience
that constitutes a third dimension, where they meet and which can be thought of as
existing both between and around each of them. The status of parenthood is a partly
constructed condition, its development essential to the adult-infant communication
system, often straining and stressful for the new parent. The emergence of novel
“properties,” i.e., parental capacities adapted to the system’s better functioning, is
difficult to predict. Conditions and properties of the system, i.e., parental pathology/
infant condition need to be analyzed in order to better describe the system’s evolu-
tion. Parental preexisting pathology per se has been examined in Chaps. 5 and 8.
Here, we aim to study the disruptions and dysregulations that can afflict the system
itself, and we go on to suggest how to address these issues clinically when parental
guidance is an option.

6.1 Parent-Infant Early Interactions:
An Open and Evolving System

Interactions are dynamic and coordinated in time. They need to be examined both
microanalytically and in a diachronic manner. We now know that each behavior tends
to continue and potentially enhance the one that precedes it. Rhythmicity and syn-
chrony are the main properties that support mutuality and coherence of interactive
behaviors in small narrative meaning-matching and meaning-making episodes [1].
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Over time, their messiness, errors, and repairs amidst mutual adult-infant motivation
to communicate and expand are enriched by infant and parent development and its
necessary adjustment. Thus the dyadic system is an open system that is constantly
expanding and nourished by the caregiver-infant intersubjective world [2].

An unwell caregiver progressively includes the pathological intersubjective pat-
terns of thought and behavior that are part of its functioning into the dyadic system
he/she forms with the infant, and the system will, as best as it can, organize and
reorganize with the caregiver’s (mother’s) properties whatever they may be (as well
as the infant’s; see Chap. 7 for the cases of prematurity and low birth weight specifi-
cally). And in fact, the imposed properties of this three-part system, stemming from
the necessity for the infant of an intersubjective relationship, can be considered the
main attribute of the said system. The system will thus have the capacity to disorga-
nize and modify each partner’s condition, including the parent’s characteristics. It is
indeed interesting for the field of perinatal psychiatry to realize that working at the
interaction level may lead to significant intrapersonal change in the adult also.

We have seen that the dyadic system is based on a continuous flow of meaning-
matching and meaning-making interactions. Yet, because of their inherent messi-
ness associated with the difference between two asymmetrically developed
individuals (i.e., an adult and a helpless but competent neonate or infant), mutually
regulated and harmonious interactions occur for only a third of the time during
which adults and infants are engaged with each other. The rest of time is spent pre-
paring and repairing the inevitable misunderstandings and interruptions of everyday
exchange. These micro-breaks mostly go unnoticed in healthy and well-attuned
dyads, thanks to the general smoothing-over provided by proto-narrative processes
within the flow of co-regulated behavior [3]. It is the observation and analysis of the
construction of this intersubjective temporal coherence, unique to each dyadic sys-
tem, that is of particular interest to us. It provides insight into how and where the
interruption and dysregulation unbalances the temporal flow of togetherness, result-
ing in distorted interactive rhythms, themselves linked to further disorganization of
behavioral patterns for the infant, including a risk of loss of the sense of agency and
of adapted regulated emotional motivation.

6.1.1 The Dyad: Regulation and Repair

The observation of the phases of interactive breakdown and repair gives us access,
on the one hand to what happens “spontaneously” during an ecological observation
and, on the other hand, to interactive changes following laboratory interventions
such as the still-face procedure or therapeutic interventions in the course of parent-
child psychotherapy.

The concept of repair is associated to that of “breakdown” in the synchrony and
mutuality of an interaction. Through microanalytic observation of an interaction,
with second-by-second or even frame-by-frame precision, it becomes possible to
identify specific moments when one of the two partners exerts a pressure on the
system through behavior that is non-synchronous and/or mis-attuned, leading to a
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breakdown of mutuality. This failing can occur at two levels, separately or jointly.
In theory, the loss of connection can be primarily temporal-based on mismatched
quantitative aspects, as when one of the two partners interrupts its action (gesture,
vocalization, gaze) or accelerates an action in a way that does not match the previ-
ous established pattern. The loss of connection can also stem from qualitative
aspects, as when one of the two partners responds to the other with an emotionally
incongruent emotion or with inappropriate intensity. The mother can, for example,
modify the rate at which she presents an object to her infant or leave too long a
break after the baby’s vocalization in relation to their previous exchange. The lag
may also consist in a qualitative “un”’tuning; one of the two partners interrupts and/
or transforms a planned and consistent action into a different register than expected.
The infant can solicit its mother by a vocalization, and she will react by the proposal
of an object, but without a vocal response adapted to that of the infant. In practice,
most micro-breaks are complex and all the more difficult to disentangle as they do
not last long and are thus often overlooked. These micro-breaks become real dis-
sonances, and the repair mechanisms have to be actived at the same level in order to
be successful. It is interesting to note that micro-breaks are frequent and that they
give rise to no less frequent repairs [4-8].

It is the macro-breaks that usually interest psychopathologists the most, as well
as how the dyad will be able to cope with the unevenness of parental solicitation and
response. This concern is related to the ever-present focus, for clinicians, on finding
adequate and as early as possible therapeutic approaches. It is noteworthy that most
interactions lead to a cycle of breakdowns and repairs that do not cause particular
trouble, provided that the style and tempo have a form of regularity and therefore a
form of predictability. As a result, the infant can vary and improvise within a suffi-
ciently flexible framework that serves as a scaffold for the temporal sequence of the
interaction [9, 10]. What needs to be studied more closely are the shifts in tempo
and unpredictability of rhythm that can impede infants’ capacity to adapt within an
interactive framework that involves working together with awareness and sensitivity
for the partner.

6.1.2 The Dyad: Balanced and Yet on the Move

Interactive disorder only appears if too much variation occurs in the interactive pat-
terns. It is easy to understand that modifying a single aspect of an interaction will
have little effect. Recurrent patterns involving either too much or too little stimula-
tion conversely constitute a context of risk for the development of disorders. Too
few interactive solicitations, i.e., a paucity of stimuli or interactive neglect, entail
major shortcomings known to cause significant development delays. Sequelae can
be definitive if neglect is lasting and occurs at key moments of development [11]. In
contrast, too much solicitation and stimulation are associated with infant hypertonia
and hypervigilance. The question of subtler distortions, such as lagging, increased
repetitiveness, and failed or intrusive stimulations (even when not neglectful), all
form complex patterns that will give shape to stabilized interaction styles, often
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strongly constraining the responses of the infant and inducing situations with
unpredictable resolutions.

It is the study of these complex patterns which, among other things, occupies the
field of clinical psychopathology. Indeed, clinically oriented researchers aim to
develop models of understanding which interactive patterns are most often associ-
ated with harmonious development. These are interactive styles that can accommo-
date degrees of variation with improvisational quality, both structured and “attuned,”
and that are well suited to buffer all sorts of environmental stressors. Interactive
“errors” and “tolerable false notes” could thus be distinguished from breakdowns
and dissonances. This would enable a distinction to be drawn between issues of to
whom intervention is aimed and of how to propose interactive preventive therapeu-
tic support. The aim of therapists would be to restore the improvisational quality of
adapted and adaptive parent-infant interaction.

Breakdowns and distortions can be schematically described along three different
trajectories, they are based on a model integrating Masten and Cichetti’s develop-
mental cascades hypothesis and our own cumulative assumption as concerns devel-
opmental courses [12—-14]:

e Brief and sporadic dissonances will not be memorized like patterns and configu-
rations in the long run. They are not frequent enough to be embedded in the
synaptic durable pathways that are built in during the first months of life [15].
They represent the unpredictability of existence that ends up merging into the
daily lot of temporal micro-variations, the level of negative activity of which is
insufficient to lead to one of the following two courses.

e If durable and regular, interactive breaks give rise to styles which, when repeated,
are and remain predictable for the child. This style is constructed out of the inter-
active breaks and dysregulations, linked to pathological environmental circum-
stances and/or parental psychopathological disorder. These multiple breaks, if
they are organized, may represent compensations for otherwise life-threatening
situations (trauma, war, catastrophe, parental hospitalization, etc.).

e If durable but unpredictable, major breakdowns and distortions come together in
a chaotic and inherently unstable system where the slightest disturbance causes
the system to derail, failing to achieve a new balance and lacking the ability to
build on any solid relation with past experiences. The main concern in this case
is the difficulty to act on both partners and/or for both partners to be active with-
out reinforcing their shared instability. Since all parts of the system are involved
in the disruptive causes and in how the momentary interactive style comes to be
built, how to intervene to both stabilize and repair the system at the same time
becomes a major challenge.

It is this last interactive style in particular which has massive deleterious conse-
quences for the infant. Because of its emotional, motor, and psychic immaturity, the
infant can only process interactive information in a raw manner.
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6.2  When the Evolving Balance of the Interactive
System Is Threatened

6.2.1 The Case of Postpartum Depression (PPD)

6.2.1.1 Too Much Predictability, Less Availability

Postnatal depression has mobilized particular interest from psychiatrists and psy-
chologists because of the negative impact it has on the development of offspring
during infancy and through childhood. Indeed, infants of parents who have postpar-
tum depression are at higher risk of developing psychological and behavioral disor-
ders during early and late childhood [16, 17]. They also tend to show lower levels of
secure attachment than infants of non-depressed parents, both in the short term
(infancy) and in the long term (adolescence), as shown by several longitudinal stud-
ies on depressed mothers [18]

Most studies report a high prevalence of maternal postnatal depression ranging
from 10% to 20% according to epidemiological data [19, 20] and 13% on average
in the seminal meta-analysis of O’Hara and Swain [21]. More recent studies, accord-
ing to Dayan and Baleyte [22], observe a variation of prevalence according to the
severity of depression ranging from 2% to 10%. Other studies find the same rates,
between 10% to 15%, and show that the risk is significantly higher in “high-risk
populations,” in particular, because of socioeconomic difficulties in low- and mid-
dle-income countries [23-25]. While these rates approximate the proportion of
depression observed in a population of women without children aged less than
1 year, the risk of experiencing a depressive episode during the peripartum is three
times higher than at any other time of life [26]. According to the recent meta-
analysis of Paulson and Bazemore [27], paternal prenatal and postpartum depres-
sion is prevalent in close to 10% of men in the reviewed studies and appears
relatively higher in the 3- to 6-month postpartum period. Paternal depression also
shows a moderate positive correlation with maternal depression [28]. Interestingly,
most of the studies conducted on the impact of parental perinatal depression on
infant focused only on one parent, mainly the mother, leading to two separated
literatures [29].

Among the numerous studies that focus on the effects of parental postnatal
depression on behavioral and affective interactions with the baby, the one conducted
by Field [30] has been the one to most clearly show how maternal depression entails
maternal emotional unavailability toward the infant. The mother is supposed to act
as an important modulator of the infant’s emotional regulation and to offer optimal
stimulation, as well as synchronous interactions. When she is unavailable psycho-
logically, this sensitivity to synchrony is often lost. The infant then finds itself trying
to synchronize to a non-contingent partner. Depending on its preexisting regulatory
capacities (see NBAS for evaluation, Part 3 Chap. 2), it will thus be at risk for
emotional dysregulation. This phenomenon generates changes in the behavior,
emotions, and physiological states of the infant. Indeed, the baby basically needs
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interpersonal and intersubjective regulation for its homeostasis and may show signs
of emotional and behavioral disorganization when the mother (the father or other
attachment figure) is physically or psychologically “unavailable,” especially in the
case when this is totally involuntary and related to maternal mental disorders. By
observing the proto-conversations between a depressed mother and her infant, one
can perceive that it is not the “failures,” inevitable and inherent to any interaction,
that are the most harmful to the interaction but the parental unavailability that makes
it impossible for temporary inherent “failures” to be repaired. In this situation, the
caregiver is then not only unable to validate infant emotions and behaviors but also,
due to this unavailability, unable to engage with the motivation of the infant for
social interaction. Thus this repetitive non-repair and non-contingency or unavail-
ability becomes the usual way in which the infant learns and interacts within its
social environment.

Studies conducted on paternal depression also reveal a clear tendency for “paren-
tal” unavailability. In their meta-analysis, Wilson and Durbin [31] emphasize that
paternal postpartum depression leads to a decrease in positive emotions, tenderness,
sensitivity, and social engagement and to an increase in hostility towards the baby,
thus impacting its capacity for interaction. Authors point out that paternal depres-
sion has a significant and negative effect on parenting behaviors by fathers and
speak to the importance of continuing to include fathers and other significant others
in research on child development and the family environment. Mezulis et al. [32]
observed, in 350 father-infant dyads, that paternal depression during a child’s
infancy exacerbated the effect of maternal depression. They also noticed that this
potentializing effect was limited to depressed fathers spending medium to high
amounts of time caring for their infants. Authors emphasize the moderating role
fathers may play in reducing or exacerbating the adverse long-term effects of mater-
nal depression during a child’s infancy on behavioral problems developing in child-
hood. The negative impact would be all the more important if both parents were
affected by perinatal depression [33].

6.2.1.2 Impact on the Interactive Dynamics
As an open system evolving in time, parent-infant interactive organization is likely
to follow different trajectories depending on how each part of the system, parent and
infant and their patterns, evolve. The system is indeed dynamic, and one risk is that
the pathological behavioral pattern that the parent addresses to the baby during daily
interactive episodes leads to actual infant adaptation to the system as the least
adverse way in which the infant can relate leading in turn to a sustained relational
pattern. In other words, the risk is to enter a negative loop in which the dysregulated
(for the infant) interactive system is self-sustaining. When, from birth the parent
already presents with an existing depression, then the question arises to what extent
antenatal maternal depression might have already had a negative impact on the
developing fetus and how, in turn, this influences the parent-infant relationship from
birth through implicit neonatal and postnatal characteristics [12, 34].

Although numerous studies have been conducted on interactive models and
patterns of dyadic interaction, few have explored interactions per se between
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affected parents and offspring or focused on outcome measures for these interac-
tions. The mutual influence parents and infants have on each other includes mod-
els of mutual regulation and primary intersubjectivity supporting a system theory
approach that looks at social development as a dyadic dynamic flow of matching,
mismatching, and repair [7, 16, 30, 35]. Some studies have found that in the first
semester, in case of maternal depression, interactions are dysregulated, and their
main finding is that these infants and parents cannot mutually “connect.” Using the
global rating scales, Zarate-Guerrero et al. [36] observed that mothers diagnosed
with depression without any comorbid personality disorder were less actively
engaged, less sensitive, and less responsive in comparison with “control” mothers.
Authors did not however observe significant differences on both scales dedicated
to 3-month-old infants’ behaviors, although all scores were higher in control
infants. This study confirms Murray and Cooper’s [35] observations that already
at this age, interactive patterns reorganize into rigid configurations too tight for
improvisation or too chaotic and loose for regulation. Thus infants are unable to
establish a sense of agency and are at risk for current and later emotional
dysregulation.

Early manifestations of the wanting interactive system in the context of parental
depression are already visible from the first months of life in both partners’ behav-
ioral patterns even though all studies did not find a specific behavioral pattern in
infants (for an extended exploration of PPD and interaction, see Chap. 8). This
supports the idea that the impact of postpartum depression on early interaction is
not linear. PPD alone is far from sufficient to predict a single negative impact on
interactive dynamics. More recently, the heterogeneity of postpartum depression
and its frequent comorbidity with personality disorders and/or anxiety disorders
have raised more questions than they have provided answers on the manner in
which PPD and its diversity of underlying pathologies may affect children’s mental
health [13, 37].

6.2.2 The Case of Borderline Personality Disorder

6.2.2.1 Too Little Predictability, Chaotic Communication
Borderline personality disorder (BPD) is characterized by a pervasive pattern of
instability in affect regulation, impulse control, interpersonal relationships, and
self-image. Mothers with BPD frequently feel overwhelmed by relationships per se.
In case of parenthood, the inherent needs of their infants may add to more intense
feelings of being overwhelmed. Indeed, the infant’s constant yet necessary demands
may be hard to tolerate for BPD mothers. Due to identity issues, and intense emo-
tional personal dysregulation, these mothers may either totally “absorb” their
infant’s needs as their own or become blind to their specific needs and behaviors
overlooking in both cases the creative-individual aspects of their infant’s
expressions.

“Borderline” mothers thus oscillate between extreme and intense mood varia-
tions and between idealization of relationships and anger and rejection. When the



114 G. Apter and E. Devouche

partner receiving these emotions is a developing infant, the fear and weight of the
responsibility involved may be overpoweringly devastating, precipitating maternal
self-esteem to even lower levels and reinforcing depressive symptoms. Risk of
rejection in order to avoid such fear and risk of collapse also put the relationship in
a dangerous zone of over- and under-involvement, alternating between intrusiveness
and abandonment, mirroring the parent’s own experience of parenting that it is,
tragically, aiming to avoid or to repair.

The concept of continuity/discontinuity is particularly helpful to understand
infant emotional development and to create a model in order to apprehend the
infant’s capacity for representation and memory of small narrative snips [38]. On
the one hand, there is a need for potential discontinuity, i.e., sporadic glitches in the
interactive patterns at the micro-level, in order for repairable macro-levels of impro-
visation to occur; and, on the other hand, chaotic unpredictability, i.e., major diverse
nonlinear disturbing or destabilizing effects, totally incapacitates the infant whose
developmental potential is undermined.

When infant’s self and interactive regulation systems are overwhelmed, their
capacity to “experience a continuity of being” as Winnicott [39] put it many
decades ago is greatly hindered. It is becoming clear how important it is, at a
macro-level, for the infant to be understood within its own reality, for its own sake,
that is to say to perceive as closely as possible its own developing aptitudes reflected
in the predictability of parental behavior. Indeed, for example, if waiting time (for
a bottle at a macro-level or for a vocal response at a micro-level) constantly exceeds
the infant’s individual capacity to anticipate upcoming events, it will be unable to
cope or to remain available or, in other words, to establish an emotionally fulfilling
relationship, on the sole basis of its own creative representational world. The risk
is then for the infant to be dislocated from the interactive space and to cascadingly
be less and less able to self-regulate. Intrusiveness at a macro-level such as touch-
ing and precipitated vocal stimulation may mask an inappropriate micro-level
unresponsiveness. Close observation and analysis of timeliness, quality, and quan-
tity of all modalities of interactions (gazing, vocalizing, touching, caregiving,
repositioning, etc.) are necessary in order to correctly understand where and how
distortions occur.

6.2.2.2 Interactions Less Predictable for Infants
and Their Caregivers

To date we know very little about the interactions between borderline mothers and
their infants. The first small-scale study to explore this was conducted on eight
mothers affected with BPD and showed that although they were more insensitively
intrusive with their 2-month-old infants after an interactive disruption (the still-face
[SF]), the infants themselves did not significantly differ in their behavior from con-
trols before the interruption [40]. Patterns and negative infant emotional configura-
tions among infants of 17 mothers with BPD were then qualitatively described [41].
In general, studies are too sparse on BPD parenting, but in older infants, a negative
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impact of maternal psychopathology on the status of attachment (i.e., more
disorganized attachment) has been found.

Two separate studies on vocal interaction, one comparing 6 BPD mothers and
their 3-month-olds with 6 control dyads [10] and the other comparing 17 BPD and
control dyads [42] show atypicalities in the speech mothers’ with BPD address to
their infants. The first study suggests that these mothers’ speech is highly repetitive
both in terms of its verbal content and its prosody. Both studies show that mothers
with BPD produce more unvoiced sound, whistles, and whispers, with frequent
changes in perceived timbre or voice quality (e.g., from breathy to creaky). Both
studies also show that although BPD mothers talk to their infants as much as control
mothers and although their utterances are, on average, of equal duration, they inter-
rupt their speech for much longer periods and in a more erratic fashion than control
mothers. Interactions between mothers with BPD and their 3-month-old infants
were found to include less infant participation, longer interruptions, more repeti-
tion, and unvoiced sounds, leading to a temporal organization of the speech of
mothers with BPD that is less predictable for the infant [43].

Apter et al. [44] conducted a study on 19 mothers diagnosed with BPD and 41
controls with no history of psychopathology. They were observed with their 3-month-
old infants using Tronick’s Face-to-Face Still-Face paradigm. The authors found that
infants whose mothers have BPD express less positive vocalizations and less non-
autonomic self-regulation than infants of mothers with no psychopathology. The
stress of the SF episode affects their gaze and self-regulation behaviors more strongly
than those of infants of controls. The Reunion episode seems particularly challeng-
ing for mothers with BPD, who show fewer smiles and an increase in intrusive
behavior. In their conclusion, the authors emphasize the importance of observing
distortions in the early caregiving relationship of mothers with BPD and their infants.
Considering what we already know about the negative impact of dysregulation on
attachment and child psychopathology, it seems essential to take into account the
impact of disturbed regulatory behavior that is observed between mothers and ini-
tially healthy infants as early as 3 months postpartum. This calls for attempts to
intervene very early on, much earlier than has been envisaged up until now.

6.3  Repairing the Interactive Co-regulation Process
in Case of Major Distortions

The question of emotional regulation and how to promote it includes issues of
temperament and behavior through the functions of emotional expression,
intersubjectivity, attachment, and psychopathological manifestation [45-47]. The
question of the regulation of negative emotions (crying, protestations, fear, anguish,
shame, alarm, or distress and anger) is at the center of attachment theory [48, 49].
In addition, the regulation of positive and negative emotions has common neuropsy-
chological mechanisms [46, 50].
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Two models exist with regard to this regulation within intersubjective exchanges.
As concerns positive emotions, the infant may go from a moment of disorganization
to one of positive emotional exchange, thus experiencing positive moments of regu-
lation, thanks to maternal regulation. This would give it a sense of elation and dyadic
expansion of consciousness, as described in Tronick’s model [2, 6]. In this state, the
emotional developmental achievement enhances the infant’s sense of control over
its own intentions and goals, promoting its sense of agency, in turn scaffolded by
parental self and mutual regulation [9].

Concerning negative emotions, the baby is also in direct need of interpersonal
regulatory mechanisms. Caregiving is a motivational system, recently studied by
the theory of attachment, which is one of the dimensions of parental care. Response
to needs for both closeness and exploration are the elements that build Attachment
patterns [51]. Interpersonal regulation is therefore one of the functions of the care-
giving system. Hence, maternal sensitivity is linked to the construction of the baby’s
attachment style. The mother needs to respond appropriately (depending on the
characteristics of the interaction) to the baby’s signals in order to comfort it [52].
Moreover, the concepts of mentalization and parental reflexive function developed
by Fonagy and Target [53] have shed light on the notion of maternal sensitivity. It is
essential for the mother to be able to reflect, contain, interpret, and regulate the
negative emotions of the baby. This capacity can only develop if the mother appre-
hends her baby as having its own states of mind, i.e., intentions and mental states
that are different from her own [48, 54]. This ability to recognize the infant’s mental
state is the basis of the baby’s emotional regulation potentialities and must be solic-
ited even when the mother is in a state of stress. Yet, this is particularly difficult for
mothers with psychopathology, specifically with BPD [18], or for mothers who
have experienced ‘“unelaborated trauma.” It can also be hindered by maternal
depression and emotional flatness, due to lack of energy and low self-esteem.
Moreover, the lack of quality of reflexive maternal functioning is hypothesized as
the manner in which parental disorganized attachment is often transmitted to the
child [53].

This reflexive function is necessary in order for the parent to exercise specific
affective attunement to the infant’s negative emotions allowing it to be recognized
through its entire emotional repertoire [48]. It is this reflexive aptitude that allows
the mother to be the “mirror” of her baby’s emotions [55, 56]. In this manner, the
parent, faced with signals of distress or alarm from the baby, responds at the same
infraverbal emotional level (by coherent attuned facial expression and prosody) by
both accentuating (recognition and visible translation) and temporally reorganizing
(slowing and buffering) negative infant feelings [57]. This allows the baby to physi-
cally experience being “validated” in the sensing of its negative emotion, together
with being understood without being overwhelmed by the negative emotion the
mother is expressing: because the expression is mirroring with alteration, this means
the mother is not being overpowered by it but yet understands and is able to have
access to a bearable representation.

The caregiving interactive system is a model for an interpersonal mechanism
of stress regulation organization. This is now considered a component of the
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theory of attachment [48, 58]. It is this interpersonal regulation that allows the
infant to regulate its own negative emotions or what has been called “the fearful
arousal” [59]. This macro-level of regulation allows the infant to be organized
and to develop predictable patterns of emotional regulation. Thus, the regula-
tion of negative emotions is primarily an interpersonal phenomenon and only
secondarily becomes internal, depending on the subject’s own internalizing
competencies [48, 60]. If the regulation of negative emotions in the adult there-
fore seems an individual capacity, it is in fact embodied and built upon interper-
sonal experience [48]. In case of environmental insult and parental
psychopathology, the manner in which it will unfold may be partly or totally
impeached.

6.3.1 The Case of BPD

The clinical management of mothers with BPD with their babies highlights the
impact of BPD on parenting. These repercussions have been described by Le
Nestour et al. [61] and Apter et al. [44]. These authors relied on DSM-IV criteria
(see Table 6.1). Clinicians’ daily work aim to design interventions to help mothers
who have often experienced major life stressors or trauma and are afflicted with
BPD, to interact more effectively with their infants and to allow infants born in
traumatic and traumatized environments to move forward towards the best develop-
mental trajectories possible.

Very recently, Sved Williams and Apter [62] and Apter and Sved Williams [63]
proposed a review of relevant information on current knowledge of BPD and its
management when mothers with BPD are caregivers to an infant and when infants

Table 6.1 The nine diagnostic criteria for borderline personality disorder

A pervasive pattern of instability of interpersonal relationships, self-image, and affects and
marked impulsivity beginning by early adulthood and present in a variety of contexts, as
indicated by five (or more) of the following:

1. Frantic efforts to avoid real or imagined abandonment

2. A pattern of unstable and intense interpersonal relationships characterized by alternating
between extremes of idealization and devaluation

. Identity disturbance: markedly and persistently unstable self-image or sense of self

. Impulsivity in at least two areas that are potentially self-damaging

. Recurrent suicidal behavior, gestures, threats, or self-mutilating behavior

. Affective instability due to a marked reactivity of mood (e.g., intense episodic dysphoria,
irritability, or anxiety usually lasting a few hours and only rarely more than a few days)

7. Chronic feelings of emptiness

AN B W

8. Inappropriate anger or difficulty controlling anger (e.g., frequent displays of temper,
constant anger, recurrent physical fights)

9. Transient, stress-related paranoid ideation or severe dissociative symptoms

Reprinted with permission from the Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision. Copyright 2000 American Psychiatric Association
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are examined in distorted parenting environmental context. These authors provide
useful guidelines for primary care practitioners, such as:

e Keeping the diagnosis in mind.

e Openly discussing BPD diagnosis where relevant.

e Providing psychoeducational material and ongoing support to the woman and
her family.

e Referring to specialized services for BPD.

e Referring to standard maternal-child health services and specialized infant men-
tal health services.

e Ongoing communication with other services and supervision for the
practitioner.

 Infant safety must remain a priority alongside sensitive care of the mother.

e Preferring a timely intervention as infants develop rapidly and their needs are
urgent.

e Involving child protection services when necessary.

6.4 Care and Prevention Measures in the Postnatal Period

Immediate postnatal interventions are becoming increasingly difficult due to lack of
funding, shorter lengths of stay for women in maternity wards, absence of social
and family support, and diversity of local mental health systems and resources even
in high-income countries. Prenatal and peripartum care then becomes all the more
important as it will make it possible to prepare and refer for appropriate care. This
may have several objectives:

e Give the mother and child time to meet in a safe environment.

e Allow the mother to rest and ensure a relatively good quality of sleep.

e Allow professionals to assess the quality of interactions and the clinical condi-
tion of baby and mother.

e Allow social assessment.

e Monitor possible early signs of postpartum decompensation.

This requires, however, availability of a multidisciplinary team. Depending on
the clinical assessment and evolution, several therapeutic orientations are possible:

e Baby—/parent-oriented outpatient care, home visit by a specialized mobile team,
and specialized care for the baby.

e Maternal hospitalization in a psychiatric unit and baby fostered by the family or
the child welfare services if necessary, when MB units are not available or mater-
nal symptoms are too prevalent and put infant at life risk.

e Hospitalization in a mother-baby unit.

e No mother-child follow-up but continuation of adult psychiatric follow-up.

e No follow-up at all.
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e Reporting of a child at risk.
e Network with primary care and prevention services.

All these orientations are not exclusive and can be mixed. Studies are rare and do
not provide a consensus on specific care indications. Moreover, the means available
in terms of trained professionals are very heterogeneous from one place to another,
yet the needs are significant and must take into account social and demographic
contexts. In any case, interventions must be implemented as early on as possible and
developed and tailored to needs as quickly as possible by an experienced transdisci-
plinary team.

6.5 Perspectives

As pointed out, there are many approaches for general practitioners to help infants
and mothers with significant emotional dysregulation, and helping the mother also
helps the developing infant and for that matter the whole family.

Through this brief summary of interactions with parents suffering from psycho-
pathology in the perinatal period, it appears that what we do not know far exceeds
what we do know. For the time being, research has concentrated mainly on mater-
nal depression, but too little on the infant and even less on their interactions.
Although the analysis of the interaction components enables us to describe the
impact of some psychiatric disorders, this approach remains insufficient. A sys-
temic approach with multidirectional interactions with the environment is essen-
tial. We urgently need to emerge from an adult-centered position. The unexplored
fields of research are colossal but the stakes are such that they must become a prior-
ity of the public authorities. Rather than being frightened by the magnitude of the
task, it is up to us to galvanize ourselves to deal with the many possible challenges
involved.

We need to implement therapeutic interventions designed to develop more robust
and resilient repair patterns in mutual regulatory efforts. Longitudinal outcome
studies should help us to better understand both derailing mechanisms and their
potential for repair.
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Joélle Provasi

7.1 Consequence of Premature Birth

Premature birth is defined as birth at less than 37 weeks gestational age (GA). It is
defined by the number of weeks spent in utero but also by the correlated infant
weight at birth. The premature infant is called late preterm and also low birth weight
(LBW), if born between 32 and 36 weeks of pregnancy with a weight of less than
2500 g (5 pounds 8 ounces); moderately preterm or very low birth weight (VLBW),
if the infant is born between 28 and 32 weeks of pregnancy with a weight of less
than 1500 g (3 pounds 5 ounces); and very preterm or extremely low birth weight
(ELBW)), if the premature infant is born at less than 28 weeks of pregnancy with a
weight of less than 1000 g (2 pounds 3 ounces). When the weight is not correlated
to the gestational age, it is called a baby small for gestational age or intrauterine
growth retardation (IUGR). Preterm infants are a very heterogeneous population.
They vary considerably on the basis of perinatal risk factors (e.g., gestational age,
birth weight, infection and pulmonary illness, neurological impact, etc.) [1].

7.1.1 Separation Between the Mother and Preterm Infant

The first major consequence of premature birth for mother-infant relationship is that
it is associated with prolonged maternal separation [2]. The medical treatment of
premature infants generally causes an immediate severance of mother and child after
birth [3]. This interruption is medically imposed in order to enhance survival and is
recognized by the mother and (parents in general) as being in the best interest of the
child, notwithstanding the risk of maternal mortality [4]. However, early and
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prolonged infant hospitalization gives parents the impression of being dispossessed
of their parental role. They feel passive, helpless, and powerless [5]. This has a major
impact on maternal behavior when interacting with her infant. As a matter of fact, the
lack of physical contact obstructs a cascade of neurobiological changes and mental
states required for mother-infant bonding [6]. The authors suggest that in mothers of
VLB premature infants (<1500 g), oxytocin concentration never reaches the level
necessary to activate the development of usual maternal behavior. Therefore, it does
not play the facilitating role it should for caregiving. This leaves the mother with
hampered psychological resources and therefore at heightened risk for other vulner-
abilities. As the premature infant, in turn, spends most of the time without maternal
physical contact, which adds to the difficulties in bonding and attachment [7], prema-
ture infants and their mothers often miss out on crucial interactions during the first
days (even weeks) of life. This prevents the infant from being held, and caressed,
resulting in very little physical and skin to skin contact [8]. This medically forced
separation goes against the emotional need of any mother/parent to be close to her/
their child [9]. Most mothers will describe the fact that they have to spend the night
at home while their child remains hospitalized as a very trying experience. Mothers
of hospitalized preterm infants feel a strong need to be close to their baby, whatever
the circumstances. Unfortunately, parents are often unable to stay with their infants
round-the-clock during the infant’s stay in the NICU [10]. This increases stress for
both parents and infants.

At the same time, it is known that continuous proximity between mother and
baby is absolutely not mandatory in the first weeks of life in order to create a secure
quality of attachment [9]. A baby cannot survive on its own, so it is vital that the
adult in charge feels invested with his/her own protective role as soon as possible.

Interestingly, perinatal hospitalization and the separation it entails between
mother and child actively intensify maternal caregiving. Infant vulnerability and the
potential life-threatening conditions to which it is subjected can represent a power-
ful activator of parental caregiving, enabling major protective care [11]. Flacking,
Ewald, Hedberg Nyqvist, and Starrin [12] describe a strategy frequently observed in
mothers of very premature babies; they insist on being close to their infants and
staying at their bedside. Restoring proximity with the infant is in fact a spontaneous
caregiving reaction. Failing to respect this need for closeness only heightens a
mother’s motivation to seek proximity to the distressed baby. Although early attach-
ment processes may be disrupted for parents of very preterm children because of
separation during a lengthy hospitalization and invasive medical procedures, par-
ents can be reassured that they retain the capacity to positively influence their child’s
development through infancy and early childhood [13].

7.1.2 Maternal Psychological Distress During Neonatal
Hospitalization of Preterm Infants

Due to the fact that pregnancy is interrupted before its expected duration, parents
are often inadequately prepared for their new role. Therefore, they are at increased
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risk for anxiety, stress, unresolved grief, and depression [3]. Mothers of preterm
infants experience marked psychological distress during infant hospitalization [14],
which can average 100 days for children born very preterm [15]. Different types of
maternal psychological distress have been listed, such as parenting stress and state
anxiety, post-traumatic stress symptoms, and depressive symptoms.

State Anxiety: Many parents of premature infants experience high levels of stress.
The unfamiliar environment of the NICU is an additional source of stress. Life-
support equipment, monitors, intravenous and nasogastric tubes, oxygen cannulas,
isolettes, and alarms all contribute to creating an unfamiliar and threatening envi-
ronment [8]. In the NICU, the most stressful features for parents are the appearance
and behavior of their infant [16]. This negatively impacts their parental role [17]. In
fact, parents report more stress for infants with lower gestational ages and lower
birth weights [18]. In the same way, mothers of high-risk, VLBW children reported
higher levels of perceived stress in comparison with mothers of low-risk, VLBW
children [19]. What is perceived as very stressful by parents is what is related to
separation, child’s pain, respiratory problems, and unresponsiveness [17]. The sense
of powerlessness and impairment often alters what parents conceive as their essen-
tial role and is therefore likely to increase anxiety, helplessness, frustration, guilt,
and anger [20].

Researchers have found that, after the birth of their child, both mothers and
fathers of preterm babies were more tired and felt less strong than mothers and
fathers of full-term babies [21]. Loss of maternal role has been found to be the great-
est source of stress for mothers [22]. Many mothers of preterm infants continued to
have high levels of anxiety for months after infant hospital discharge [23]. Indeed,
research shows that many mothers must deal with negative feelings such as guilt but
also anger toward their child [24], feeling responsible for their babies being in NICU
[25]. Another study shows that the mother’s vision of herself as the protective
caregiver for her baby is upset [4]. Parenting stress remains important in mothers of
high-risk infants within the first year of life compared with full-term infants [26].

Post-Traumatic Stress: For parents, the premature birth of a child usually repre-
sents a traumatic event by definition, one for which they are poorly prepared. Studies
show a clear link between the severity of post-traumatic stress symptoms and
parent’s perception of the degree of perinatal risk for the child, taking into account
gestational age, birth weight, and severity of medical complications during hospital-
ization [27]. Premature birth is not a single traumatic event but implies a sequence
of events, particularly during hospitalization. Immediately after the premature birth
of their child, mothers have higher levels of stress and traumatic symptoms than
fathers [21]. Mothers show significantly higher levels of post-traumatic stress symp-
toms such as avoidance, intrusion, and hyper-arousal [28]. Traumatic events can be
repeated and reactivated or even increase in frequency during the second year of the
child’s life [29].

Depressive Symptoms: Mothers of preterm infants are at higher risk for depres-
sion than mothers of full-term infants during the immediate postpartum [7]. A
Canadian study reported a close relationship between level of prematurity and
depressive symptoms: Higher depression scores were observed in mothers of infants
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born before 33 weeks GA than in mothers of infants born between 33 and 35 weeks
of gestation and mothers of full-term infants. Holditch-Davis et al. [14] grouped
mothers into five latent classes: low distress, moderate distress, high stress, high
depressive and anxiety symptoms, and extreme distress. Mothers in the high depres-
sive and anxiety symptoms and in the extreme distress groups had the sickest
infants. In the extreme distress class, mothers had the highest levels of anxiety about
their infants, and infants of these mothers had the greatest number of medical issues
in the NICU, with the longest duration of respiratory assistance, and the highest
rates of surgery, and infections.

It must be noted that stress alone is considered to have a negative influence on the
quality of parental care offered to premature infants [8]. Parenting stress is clearly
linked to adult functioning, quality of parent-child relationships, and child function-
ing [30]. Traumatic perinatal experience in mothers can be considered as a major
factor influencing quality of mother-child interactions over time, with a potentially
long-lasting effect of maternal emotional experience on the infant’s interactional
behavior [31]. Perceived parenting stress reflects the degree of stressfulness that
parents experience through the demands of daily parenting tasks and has been
shown to affect both parents and children’s behavior [32]. High parenting stress and
distress adversely affect early maternal sensitivity and parent-child relationships in
the context of preterm birth. Mothers with a strong traumatic experience are more
controlling and respond less frequently to infant signals [33]. Moreover, a parent
who experiences a stressful event is less available and less sensitive to the needs of
the child [34, 35]. The more anxious the parents, the less they touch and talk to their
child before leaving the hospital [23]. Finally, maternal depressive symptoms are
positively correlated to less affectionate touch at 3 months of age [6].

In sum, how trauma linked to premature birth can interfere with interactive
parental behavior is complex and not totally elucidated [36]. Caring for a premature
infant requires additional efforts in order to cope with the infant’s difficulties and
immaturities, thus heightening risk for both mother and infant emotional
development.

7.1.3 Are Preterm Infants Already Equipped to Interact
with Parents?

The directly observable behavioral interactions between mothers and babies call
upon various registers, such as the kinetic, olfactory, vocal, and visual modalities.
Preterm infants are a heterogeneous group. They vary considerably due to major
differences in the conditions of their birth (weight, GA, and the existence of clinical
complications) [1]. Overall, it is the neurobehavioral immaturity of prematurely
born infants that impacts early socio-emotional life the most [36]. Adaptive behav-
ior in premature babies is much more disorganized than in full-term infants [37].

It is thus more difficult for a preterm infant to reach a stable calm and alert state.
Therefore periods of emotionally positive interaction are less frequent, less lasting,
and more difficult to set up [38]. Preterm infants’ medical condition may be
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unstable, their behavioral states therefore less predictable, and their sleep patterns
disorganized [39]. In addition, when the baby is awake, he/she tends to be hyper-
vigilant [27]. This adds to instability by overwhelming the infant with stimuli he/she
is unable to select and filter for salient information. The hypervigilance state entails
fatigue in the premature infant [40, 41] which in turn impedes emotionally positive
communication.

In fact, stress responses are specifically altered during the neonatal period in
premature infants. The hypothalamic-pituitary-adrenal (HPA) axis, which regulates
cortisol production and the body’s response to stress, displays decreased HPA regu-
lation reflected by lower basal cortisol levels between birth and 3 months of age
[42]. Absolute cortisol levels are significantly lower in preterm infants than in their
full-term counterparts. This decrease seen during the neonatal period may persist
into early infancy [43]. The cortisol difference between preterm and full-term
infants is reflected in delayed maturation of areas involved in learning. In fact, the
decreased HPA axis regulation may be a protective factor for children born prema-
ture [44]. These authors compared preterm infants with high cortisol response to
stressors to those who did not respond strongly to stress. Between the ages of 18 and
60 months, children who demonstrated the highest increase were reported to have
greater problems with attention, emotional reactivity, anxiety, and depression than
children who did not react as much to a potential stressor.

7.1.3.1 Sleep State

The respiratory sinus arrhythmia is an index of cardiac vagal tone. Doussard-
Roosevelt, Porges, and McClenny [45] recorded active and quiet sleep and respira-
tory sinus arrhythmia (RSA) in 33, 34, and 35 GA VLBW preterm neonates. Lower
baseline of RSA indicated a less functional autonomous nervous system. Higher-
risk neonates spent more sleep session time in active sleep than healthier preterm
neonates. Vagal maturation measured by age-related increases in the amplitude of
RSA was associated with less active sleep overall. Cardiac vagal tone matures
between 33 and 35 weeks GA. Those neonates exhibiting greater vagal maturation,
operationally defined by an increase in the amplitude of RSA from 33 to 35 weeks,
spent less time in active sleep averaged across sessions. Follow-up data of 30 of the
neonates indicated that greater vagal maturation was associated with better mental
processing and gross motor skills at 3 years. Vagal maturation during this critical
period (33-35 weeks GA) is assumed to reflect maturation of the neural circuits
monitoring and regulating heart rate via the vagal nerve. Vagal maturation is a
reflection of neural integrity. The vagal system, monitored in this study via measure-
ments of RSA, is involved in the regulation and coordination of sucking, swallow-
ing, breathing, and vocalizing [46]. Measurement of vagal tone (via the RSA) is
proposed as a method to assess, on an individual basis, both stress and vulnerability
to stress. The vagal system is involved not only in the adjustment of behaviors in
stressful situations but also in the formation of social bonds such as attention, orien-
tation, and maintaining a calm and attentive state of alertness [27]. Monitoring the
vagal system may provide an important assessment window to the clinical status
and developmental outcome of the high-risk infant [47].
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7.1.3.2 Self-Regulation

The premature baby struggles to attain the physiological and behavioral regulation
capabilities that enable active involvement with the partners in an emotional social
context [27]. Due to their neurological immaturity, preterm infants do not give clear
signals when they need to pause or when they feel there is too much or not enough
stimulation, thus decreasing their own social responsiveness to others [48]. Preterm
infants are less attentive and alert than full-term ones and show more difficulties in
providing well-defined cues to their caregiver [49]. Therefore, high-risk premature
infants with lower autonomic maturity are less able to elicit maternal engagement
[6]. They are described as less rewarding social partners, spending less time in alert
states, and producing unclear and difficult to read signals [50]. Overstimulation and
withdrawal behavior are very often observed. When overstimulated, the infant can-
not reply to parental solicitations. The infant then disconnects from the interaction,
and the risk of escalating stimulations in order to reengage heightens [20]. The
premature infant is constantly confronted with demands that are too difficult to ful-
fill. When very prematurely born newborns were observed at 29-32 weeks GA dur-
ing face-to-face encounters, their first response to simple forms of visual, auditory,
and tactile stimulation was withdrawal. In fact, touch and vocal stimuli are strongly
aversive and could be hypothesized to be related to a memory of negative intensive
care incurred by the baby. “Shutting out stimulation” or “withdrawal” might be
considered a manner for these born-too-early infants avoid to “distress” [50]. These
moments of relational withdrawal are also accompanied by gaze avoidance.

At about 33-34 weeks GA, neonates begin to respond more discriminately to
different forms of social stimulation. They open their eyes more, and attentive gaze
increases. Nevertheless, the authors conclude that very immature premature new-
born first need to master physiological and motor regulation in order to be able to
engage with the external social environment. Interactions with people constitute
genuine social experiences enabling the premature infant to manifest itself as an
attentive partner to others [51]. The infant’s innate capacity for social engagement
and self-regulation plays an essential role in these encounters [6]. Infants who are
able to elicit maternal attention are more likely to spend more time interacting with
parents.

7.1.3.3 Interactive Capacitites

Preterm infants in the NICU are not necessarily deprived of auditory stimulation
[52]. However, sounds are not specifically directed to the infant, they occur ran-
domly in the environment. Thus, the infant may have opportunities to develop basic
auditory abilities through general auditory stimulation but not necessarily in an
adapted manner that is related to specific vocal and language-processing skills [53].
The NICU has a high level of general noise, which in fact buffers the vast majority
of human conversations, leaving the infant deprived of a meaningful language-
enriched environment. Thus, preterm infants are missing crucial opportunity to pro-
cess speech sounds as they would otherwise be able to in utero. Caskey, Stephens,
Tucker, and Vohr [54] determined the sound environment of preterm infants cared
for in a NICU at 32 and 36 weeks GA. They found that this sound environment was
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mostly composed of monitor and background noise. Infant exposure to language as
a percentage of time was very small, between 2 and 5% of all auditory stimuli.
Nevertheless, this percentage increased significantly between 32 and 36 weeks. It
has been known that between 17 and 37 days of life, and with average gestational
age of 28 weeks, premature babies respond attentively to certain social stimuli
including the human voice [38]. In the Caskey et al. study, infant vocalizations
(coos, babbles, squeals, or growls) were audible as early as 32 weeks and increased
significantly by 36 weeks of GA. More interestingly, exposure to parental language
was a significantly stronger predictor of infant vocalizations and conversational
turns compared with language from other adults: the more parents talked to their
preterm infant in the NICU, the greater the number of reciprocal vocalizations the
infant produced. The number of preterm infant vocalizations increased as much as
129% in case of parental presence compared with only hospital nursing staff caring
for the infant [55]. In a systematic review of parental vocal interventions, Filippa
et al. [56] pointed out that recorded or live maternal voice has beneficial effects on
preterm infants’ general medical health involving higher levels of oxygenation,
fewer critical respiratory events, and fewer episodes of bradycardia and apneas. In
addition live addressed speech increases the proportion of quiet alert states [57].
Using a functional optical imaging technique, another study has shown that at 28- to
32-week GA, preterm infants discriminate the phoneme “ba” from the phoneme
“ga” and a male voice from a female one [58]. All these results highlight the abili-
ties of the preterm child to process linguistic information and, more generally, infor-
mation related to communication.

The premature newborn can thus interact with its environment and extract invari-
ants from it [41]. Its ability to associate events, to become habituated to external
stimulation, and to discriminate between two stimuli proves that the preterm infant
is not only receiving environmental input but also fully active in an interactive sys-
tem. The premature baby has the sensorimotor capacity to extract regularities from
the environment. Preterm infants are able to extract this regularity based on the
coherence and redundancy of the sensory flows. It is therefore essential that the dif-
ferent sensory stimulations (smell, voice, kinesthetic contact, and visual stimulus)
pertaining to the same event (e.g., his mother interacting with him) give the infant a
coherent and multimodal sense of a unified interaction. Each of the different sen-
sory canals must be synchronized with each other [59]. A stable and coherently
structured interaction within a human setting offers the child a way to progressively
understand his environment. As the search for contingency is a principle of infant
behavior, the ability to formulate consistent responses, preferably by the primary
caregivers, is a major asset [3].

To conclude on the interactive abilities of the preterm infant, one might first
recall that it is more difficult for premature infants to interact with their parents from
the very start [3]. Indeed, premature infants are exposed to multiple stressors inher-
ent to the highly technological NICU, enduring 10-16 painful procedures a day as
well as excessive noise, light, and handling. However, learning and memory already
enable the very young infant to communicate and interact with the primary
caregivers.
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7.1.4 Are Parents Prepared to Understand or Respond
to Their Infants’ Signals?

The ability of parents to recognize and give meaning to their child’s signals and to
adapt their attitudes to their needs is of particular importance as it may compensate
the influence of biological risk factors on the development of their prematurely born
children [23, 31]. Parents of prematurely born infants find it difficult to interpret and
adapt to the immature expressions of their infant. All mothers describe the feeling
of being unprepared for the premature delivery and the sight of her baby in the
NICU [25]. In turn, the infants’ cues are more challenging for parents and harder to
interpret [60]. The gap between normal parental expectations and infant expressive
capacities needs to be reduced following the birth of a preterm child [61]. The
absence of coordinated behaviors and clear cues leads to a difficulty for parents to
understand and respond to their infant’ needs [8]. Parents may feel that their medi-
cally fragile preterm infant is unavailable to them [25]. Maternal perceptions act as
mediators between birth and bonding: the more the mother perceives her child to be
difficult, the more difficult the bonding will be [62]. Full-term infants are perceived
more positively by their mothers.

Parental psychological suffering can generate problematic parental representa-
tions of the child. In connection with these representations or with other sorts of
beliefs, a priori and/or stereotyped representations, especially concerning the vul-
nerability of the child, can have an impact on the construction of a relationship with
the child [27]. A higher prevalence of unrealistic fears for the infant’s safety is in
line with results showing more overprotection [2]. On the other hand, parents may
tend to minimize the effects of prematurity. This defensive perception of their child
will deprive them of a sufficiently attentive look and hinder their adaptation to the
child [27].

Mothers often feel they do not understand their child, do not know how to help
him, and suffer from seeing him so fragile. They may feel that the child is indiffer-
ent to their presence, sometimes even that he does not like them, and that he is more
attached to nurses than to them. Sometimes, they may even avoid visiting their child
at the NICU [31]. Many studies have shown how mother-preterm infant interactions
differ from those with a term infant [2, 63, 64]. In interaction, not only do mothers
look, smile, talk, and touch their children born prematurely less than mothers of
children born at term, but they also appear less able to coordinate their responses
with the brief moments of their infants’ calm alert states [65]. Mothers were reported
to be overstimulating, more active, and more intrusive compare with mothers of
full-term infants [4]. Recently, these differences have been confirmed [66]. This
high level of maternal stimulation could be seen as a way to compensate the infants’
lack of reactivity. Intrusive mothers are described as being more insensitive to the
signals of their children and in particular less respectful of the temporality of their
answers [67]. Responses that are random, absent, chaotic, or inappropriate disrupt
the interactive process. Contingent responses are vital for successful social events.
Mutual gaze, gestures, body movement, and facial expression are key elements of
interaction. Based on temporal pattern, predictable response, and reinforcement



7 Parent-Preterm Infant Interaction 131

from their mothers, infants learn positive expressions of emotion [68]. Is this quality
of infant-mother interactions available in the NICU?

Mothers of premature infants and premature infants themselves interact differ-
ently than full-term infants [28]. Crawford [69] and Greene, Fox, and Lewis [70]
demonstrated that mothers of preterm infants exhibit more positive interaction,
spend more time engaged in caretaking behaviors, and provide more stimulation to
their infants during free play than mothers of full-term infants. They also tend to
hold their infants more and demonstrate a higher frequency of affectionate behavior
than mothers of full-term infants. Mothers of premature infants were found to be
more active than mothers of full-term infants during feeding [71]. They are also
more active in the relationship even without a response from their infant. They need
to carry the major load of the interaction by vocalizing and smiling more and by
trying to engage their infants, because infant levels of reactivity are still lower than
full-term infants [68]. For example, the mother who provides a high level of stimu-
lation to her premature infant might receive a lower response rating from the child.
Nevertheless she would still meet the needs of her preterm infant more appropri-
ately than one who does not stimulate enough [72]. They are more receptive to their
child’s signals.

In sum, the first moments of encounter with their premature infant, so small, ill,
and apparently fragile, with so few means of communication and interaction, are
more challenging for parents to respond to. Intuitive maternal competency repre-
sents an important prerequisite for attachment and subsequent bonding. It is essen-
tial that parents recognize, understand, and respond to their infant’s signs as early as
possible [25].

7.1.5 Sensitive Period

Studies on human populations suggest there is a sensitive period shortly after birth
which appears to have long-lasting effects on maternal attachment and which may
ultimately affect the development of the child [73]. A maternal sensitive period is a
period after delivery when mothers form a special attachment to their infant based
on emotional reaction to their states and behavior. This period of sensitivity usually
begins within the first 12h after delivery. In VLBW preterm infants, close physical
contact between mother and child is not usually possible in the hours or days fol-
lowing birth. Mehler et al. [74] investigated the existence of a sensitive period in the
case of VLBW preterm infants. They found that infants who had been seen by their
mothers within 3 h after birth showed more secure attachment patterns at the age of
12 to 18 months corrected age, than infants whose mothers only visited NICU on
the second day of life. Moreover, mothers who had seen and touched their baby
within 3 h after birth had a higher rate of secure attachment patterns than those who
had only seen them. This finding supports the hypothesis that the first hours after
birth are indeed a “sensitive period” for the development of attachment behavior
[74]. Moreover, this “sensitive period” has an effect not only on maternal bonding
but also on the development of paternal bonding [6].
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7.1.6 Parental Closeness

Philosophical, psychological, and neuroscientific arguments justify the presence of
the family in the neonatal intensive care unit [75]. A growing body of evidence sug-
gests several benefits of parent-infant closeness during hospital care [1]. Affectionate
involvement with the preterm infant can be expressed through close body contact and
affectionate gestures such as caresses, kisses, light tapping, cuddling, and other non-
utilitarian physical contact [9]. The role of immediate and sustained mother-child
contacts after birth is essential. For example, preterm infants held by their mothers
during a painful intervention exhibited less crying and grimacing than a control
group of infants who were swaddled in the crib for the same procedure [76]. More
prolonged and frequent presence of parents in the NICU is associated with less stress
and greater neurobehavioral stability in preterm infants [77, 78]. Parenting behavior
is believed to be an important mediator between biological risk and developmental
outcome. Greater visitation and higher holding frequencies are associated with motor
patterns involving better quality of movement, less hypertonia, and more hypotonia
[78]. Infants who are visited and held more frequently are calmer, more relaxed,
content, and have more fluid body movements. Infant holding is thus associated with
less infant stress. Holding is also associated with less excitability, which can help the
infant in maintaining states that facilitate movement and interaction. Frequent visits
were associated with lower levels of arousal which implies that an infant is calmer
when being handled [79]. Infants with low excitability scores are less irritable and
have fewer state changes and startles. Moreover, frequency of the mother’s visits to
the NICU was associated with long-term behavioral and emotional developmental
outcomes for the child [80]. The impact of the mother’s visit was stronger than the
impact of gestational age, birth weight, or the medical risks of the infant.

To summarize, during sensitive periods, certain skills, entailing even small
inputs, have a major effect [39]. Parent closeness is essential and has a major impact
on infant development. Skin-to-skin contact and kangaroo care are two excellent
examples of parent closeness proposed in the NICU (see Sect. 7.3).

7.2 Attachment

Researchers study attachment by observing infants’ reaction to stress in the strange
situation paradigm, where the stressful trigger is the departure of the mother and the
arrival of an unfamiliar person. Being alone and faced with an unknown person trig-
gers attachment behavior and puts an end to exploration behavior. The mother’s
return constitutes the signal for extinction of the attachment behavior. With this para-
digm, researchers have been able to assess the child’s reactions at the time of the
mother’s departure, the stranger’s arrival, and the mother’s return enabling a classifi-
cation of attachment styles into three categories: secure, insecure, and disorganized.
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7.2.1 Secure Attachment

Secure attachment is the optimal attachment style. Maternal sensitivity during the
first year of life is a strong predictor of secure attachment [81]. Maternal sensitivity
and responsiveness are of particular importance for preterm infants to develop a
secure attachment and may be considered as protective for the child’s development
[74]. Mothers of children who develop a secure attachment pattern have higher
sensitivity scores than the mothers of insecure children [67]. Secure attachment of
preterm infants to responsive mothers reduces behavioral disorders in later life.
Secure mothers seem capable of increasing their sensitivity when forced to deal
with a problematic preterm infant [36]. Secure mothers, in comparison with inse-
cure ones, are significantly more sensitive to their infants. Coppola and her col-
leagues found that sensitivity of secure mothers increases from full-term to
premature birth conditions. Sensitivity is important but not sufficient to explain the
quality of attachment. Responsiveness and parent-infant synchrony can also explain
attachment quality.

7.2.1.1 Maternal Sensitivity

Maternal sensitivity is the ability of the mother to recognize, interpret, and respond
promptly and appropriately to the needs and demands of the child [82]. Sensitive
mothers also know how to respond to the gradual reciprocity in social interaction
and to the infant’s growing initiative [62]. Sensitive mothers are mothers who pro-
vide appropriate feedback to the infant, though it does not always mean giving what
the child seems to want [82]. The mother can offer an acceptable alternative. The
adequacy of the response thus depends, among other factors, on the age of the child.
Hence, a sensitive behavior is one that adapts to the resources and age of the child
[67]. Sensitive caregiving is a significant buffer to hyperreactivity of the stress
response, whereas an insensitive caregiver can be a significant source of stress [8].
When mothers are quick to respond to their children with smiles, there is an increase
in how quickly children are able to initiate interactions later on [83]. Moreover,
mothers who are sensitive to their children’s interests and needs and engage in rich
language interactions are providing a learning environment for children to develop
their language competency [84]. The same researchers found that consistent mater-
nal sensitivity across time was particularly important for cognitive and social devel-
opment in preterm-born infants. Children born very preterm, who are at high
medical risk, may particularly benefit from parenting that is sensitive and non-intru-
sive in timing and nature [66]. Maternal sensitivity has also been associated with
children’s early regulatory abilities in preterm populations [85]. Maternal sensitiv-
ity in early dyadic interactions has been studied because of its potential long-lasting
impact on child development [20]. It has been shown in the literature that maternal
sensitivity, especially during the first year of life, is the most important predictor of
attachment security [67].
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7.2.1.2 Infant Responsiveness

Maternal involvement and infant responsiveness appear to be the best predictors of
infant cognitive development, which underscores the importance of bi-directionality
in infant development [86]. Responsiveness is the first form of infant sociability.
Sociability is an important link mediating between maternal behavior and infant
cognitive status. Infant sociability and responsiveness might be important factors
mediating the link between early caregiving and cognitive outcome [86]. Parent’s
responsiveness is also important. Maternal responsiveness plays an important role
in developing secure attachment and effective bonding patterns between mother and
infant [87]. More than full-term infants, preterm infants seem to stimulate the kind
of attentive and warm parenting often described as “responsive”[84]. Researchers
hypothesize that the quality of parental responsiveness comes to effectively support
preterm infants’ difficulties with regulation and attention. That is, they bring about
parenting skills that more stable newborns call upon less frequently.

7.2.1.3 Parent-Infant Synchrony

The synchrony of parent-infant interactions is related to the timeliness of infants’
and parents’ responses to each other. Synchrony refers to individuals’ temporal
coordination during social interactions. According to Delaherche et al. [88], syn-
chrony is the dynamic and reciprocal adaptation of the temporal structure of behav-
iors between interactive partners. In a systematic review of synchrony during
mother-child interactions, Leclere et al. [89] report the most common terms relating
to synchrony as being mutuality, reciprocity, harmonious interaction, turn-taking,
and shared affect. Synchrony may occur across different sensory modalities as it
involves a coordination of multiple coupled behaviors. By definition, for each
behavior produced by one partner, there is a limited window of time for the other
partner to produce a coordinated behavior [88]. Parent-infant synchrony develops
through early childhood, from biological rhythms during pregnancy to later sym-
bolic exchanges involving language [90]. With immature infants, synchrony depends
on the parent having a good understanding of how to effectively communicate with
and respond to his or her child [13]. During face-to-face interactions, the mother
assists the infant by adjusting her behavior to the infant’s abilities, thus fostering
similar inner psychological states between herself and the infant [8]. Synchronous
interactions, in which both mothers and infants are mutually responsive, are both
important for developing attachment and particularly challenging for preterm
infants [83]. Premature birth interferes with the emergence of parent-infant syn-
chrony [6]. The dyadic system between parents and preterm infants is less synchro-
nous and mutually adaptive [47]. Premature infants are most dependent on mutual
regulation for their social development. Yet, they have great difficulty eliciting syn-
chronous parenting. Feldman and Eidelman [6] showed that the interactions of
fathers and mothers with their premature 3-month-old child were less synchronous
than in dyads with a full-term child. The authors associated theses less synchronous
behaviors with an immaturity of the vagal system. Feldman [47] found that neonatal
vagal tone predicts the degree of mother-infant synchrony at 3 months corrected
age. She also points to the role of neonatal physiological regulation in the



7 Parent-Preterm Infant Interaction 135

emergence of parent-infant synchrony. Feldman and Eidelman [6] observed infant-
mother and infant-father synchrony, as well as maternal and paternal affectionate
touch at 3 months corrected age for premature and full-term infants. At this age,
lower levels of mother-infant and father-infant gaze synchrony were observed
between parents and preterm infants, but no differences emerged in the mothers’ or
the fathers’ affectionate touch. Preterm infants were alert for only a small percent-
age of the interaction’s duration (only 10%); however, mothers responded to infant
alertness only one-third of that time. Mothers of preterm infants were less able to
grasp the rare opportunities of social readiness in their child and to respond with
synchronized behavior. Moreover, these researchers showed that the coordination of
maternal behavior with infant alertness is longitudinally related to the formation of
a mutually regulated parent-infant dialogue at 3 months of age.

To conclude on parent-infant synchrony, during these coordinated exchanges
with their parents, premature infants are sensitized to micro-levels of changes in
facial signals, including direction of gaze, tone of voice, and changes in muscle
tone. These cues constitute opportunities for infants to read and respond in syn-
chrony to their parents during social exchanges. Parent-child synchrony has a strong
positive influence on cognitive development and social-emotional competence at
24 months of age [13]. If parents are able to respond in sync with their preterm
infant’s behaviors, they may feel more confident about their role as the central fig-
ures in their child’s cognitive, social, and emotional development.

7.2.2 Intrusiveness/Insecure Attachment

Some researchers have described mothers of premature infants as less sensitive when
interacting with their infant [33, 71]. Fuertes, Faria, Soares, and Crittenden [91]
found that only 33% of premature infants were securely attached. The authors
observed that this result was due to the significant lack of maternal sensitivity in
mothers of premature infants. Maternal unresponsiveness is related to later problems
in mother-child interactions with the mother expecting the child to initiate interac-
tions [92]. Moreover, mothers who are not responsive can also have low expectations
of their children, which may limit their language-based interactions with them, and
ignore their children’s’ expressions of important needs. These types of interactions
can in turn impact the development of competence and skill for these children [84].
Parents of children born extremely preterm appear less sensitive to their children’s
cues and more intrusive during problem solving or play interactions than parents of
full-term children [11, 85]. Mothers of infants born very preterm showed more intru-
siveness and difficulty scaffolding as well as less sensitivity than mothers of term
infants. The interactive behavior of these mothers is often characterized by excessive
stimulation and intrusiveness, hence, inadequate and insensitive, because it induces
more gaze avoidance and less attention on the part of the preterm infant [71].
Nevertheless the results of Wijnroks’s study [86] suggested there is no indication that
the pattern of increased maternal activity (and thus intrusiveness) impedes the devel-
opment of cognitive competence and attention in preterm infants. It is only maternal
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involvement at 6 months (e.g., active encouragement and amount of verbal stimula-
tion) that contributes to cognitive outcome at age two. These authors concluded that
the 6 first months of life might be of special importance for the infant’s later cogni-
tive development, in particular for the acquisition of language.

Insecure attachment is observed when inadequate responses are provided to the
child’s expression of needs despite a general protective stance. The child then devel-
ops adaptation strategies that will either be avoidance or resistance. The proportion of
insecure attachment was found to be higher in a premature infant population than in
full-term infant population: 47 percent of preterm infants show an insecure pattern at
12 months, whereas the proportion is around 33% in full-term samples [20]. Results
showed a significant correlation between the severity of perinatal problems and the
risk of insecure attachment measured at 12 months. More specifically, Laganiére et al.
[62] showed high-risk preterm infants have more insecure attachment than full-term
infants. Low-risk premature infants have an intermediate level of insecure attachment,
between full-term and high-risk preterm infants’ levels. Severity of neonatal compli-
cations increases the likelihood of developing insecure attachment. These results
underline the importance of medical-biological factors. The researchers suggest that
children develop a low sense of control over their environment and are less likely to
experience active safety-seeking behaviors in anxiety-provoking situations. In their
first year of life, preterm infants live in a context that is less conducive to secure
attachment relationship than children born at term [62]. These consequences may be
mediated by other factors such as infant temperament, coping behavior, and maternal
sensitivity [93]. In a systematic review of the literature on early mother-infant rela-
tionships in preterm populations, Korja et al. [2] indicated that the prevalence of inse-
cure attachment patterns is not higher in preterm than in full-term infants assessed at
1 year. Thus preterm birth does not have a negative impact on the quality of attach-
ment representations [94].

7.2.3 Disorganized Attachment

The disorganized attachment style was identified by Main [95] in addition to secure
and insecure attachment styles. Children with disorganized attachment demonstrate
contradictory behavioral sequences, which gives the impression of disorganized
strategies or behaviors. The attachment figure is both a source of security and a
source of fear. It does not protect or seem to protect, and it arouses fear in the child.
Disorganized attachment can be described as the breakdown of an otherwise consis-
tent and organized strategy of emotion regulation [48]. Disorganized infant attach-
mentis notjust the consequence of parental insentivity. Wolke, Eryigit-Madzwamuse,
and Gutbrod [96] investigated the prevalence and etiology of attachment insecurity
and disorganization in very preterm infants. The authors found that very preterm
infants were not more insecurely attached than their full-term counterparts. However,
very preterm infants were found to have disorganized attachment more often than
full-term infants. Neurological impairment is indicated by distress crying at
3 months and developmental delay at 18 months, which are predictors of
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disorganized attachment. The risk of disorganized attachment appears to be one of
a range of adverse outcomes associated with preterm birth and neurodevelopmental
problems despite sensitive parenting [96].

7.3  NICU Interventions Aimed at Supporting or Restoring
Optimal Parent-Preterm Infant Relationships

The physical and social characteristics of the NICU environment have a critical influ-
ence on neurodevelopmental outcomes in premature infants [8]. The effects of the
characteristic NICU environment on the quality of parent-infant interaction may be
an important factor in infant development. There is a growing consensus that sup-
porting early parent-infant relationship in the NICU is crucial [97]. The effects of the
NICU environment are linked to epigenetic factors that influence neural development
[1, 98]. The importance of parental involvement in neonatal services, and especially
in NICUs, is now well established. All staff agree that providing support for the
developing infant-parent attachment relationship in the NICU is important [60].
Nowadays, NICU environments have undergone some major changes (e.g., architec-
tural structure and organizational culture), and parents are now more actively
involved in the daily care for their infant than ever before. Accordingly, the degree of
proximity between parents and premature infants has improved [94]. Parents are
increasingly acknowledged as primary caregivers for their preterm infant [98]. Most
NICUs try to facilitate early parent-infant attachment and encourage parents to stay
with their infants as much as possible [99]. NICU proposals may be varied but aim at
supporting early parent-preterm infant closeness during hospital care, through dispo-
sitions such as architectural structure, organizational care involving parents
(NIDCAP), direct contact (skin-to-skin, kangaroo care), breastfeeding, vocal
exchange, massage, observation and interpretation of the behavior of preterm infants.

7.3.1 Architectural Structure

In order to encourage parents to visit their preterm infants, the single-family room
model is growing in popularity with the provision of comfortable armchairs and
beds. Many NICUs enable the whole family to be together round-the-clock, as
much as possible. Parents who can stay in parent rooms at the units spend more
time close to their infant and are more involved in their infant’s care than parents
who stay at family hotels, at home, or in a separate maternity ward [100]. Baylis
et al. [10] observed parental bonding with preterm babies in two different NICU
contexts, one which included an adult bed and privacy screens to allow parents to
stay with their infants round-the-clock and the other which included only an arm-
chair at every care space, making it uncomfortable for a parent to be present round-
the-clock. The authors concluded that parents who had the opportunity to sleep in
the NICU and to participate in their infants’ care without unjustified limitations
were more present and involved in their infant’s care. Parents’ round-the-clock
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presence in the NICU promotes parent-infant closeness, which helps parents to
become more sensitive and to respond in synchrony to the infant’s behavioral sig-
nals (see Sects. 7.1.6 and 7.2.1.3).

Open-bay units with three preterm infants are often present in NICUs.
Environmental adaptations have been undertaken in order to decrease ambient noise
(silent alarms, sound absorbing materials, modified equipment, increased staff
awareness) and generate cyclical lighting. As mentioned earlier (Sect. 7.1.3), the
incubator walls isolate the infant from human speech sounds. NICU architecture
should encourage parents to actively engage with talk to, read to, or sing to their
infants during visitation time (see Sect. 7.3.6).

7.3.2 Organizational Culture of the NICU

NICU practices try to moderate the effect of the environment, minimizing painful
and stressful procedures, reducing parent-infant separation, and facilitating parent-
infant closeness and interaction [77]. The authors compared 25 NICUs as a function
of 2 indices: one which measured parent involvement in the care of their infant and
in developmentally oriented care interventions and another which measured the pro-
cedures used for reducing infant pain. In a NICU with a high level of developmental
care practice, parents were allowed to spend the night in the unit whenever they
chose to, even when the infant’s condition was critical. They were encouraged to
hold their infant and to practice kangaroo care, both of which they did more of the
time than in a NICU with a low level of developmental care practice. Infants from
units with a high level of developmental care practice had better attention and self-
regulation skills, were less excitable, were less hypotonic, and less stressed, sug-
gesting that they had greater physiologic and behavioral stability than infants from
units with a low level of developmental care practice. Thus, environmental factors
such as developmental care and pain control have beneficial effects on infant neuro-
development [77]. Epigenetic variations might be used to document the biological
correlates of the beneficial effects of developmental care practices [1].

7.3.3 NIDCAP

The Newborn Individualized Developmental Care Assessment Program (NIDCAP)
is an individualized program of integrated, early developmental care centered on the
child and his/her family [101]. NIDCAP is based on four assumptions: (1) Detailed
observations of infant behavior during daily interactive care (before, during, and
after). (2) Healthy parents are the best people to help the child develop as harmoni-
ously as possible. (3) The healthcare team is trained to integrate behavioral signals
into the overall organization of medical and nursing care and to change its vision of
care through regular reflective practice. (4) Comprehensive care will lead to the
improvement of long-term child outcome, parent well-being and competencies, and
to positive orientation in staff and personal development. NIDCAP promotes
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preterm infant interaction with parents, prevents infant stress, pain, over-stimulation
and isolation while supporting goal orientation, competence and self-regulation
[102]. The dialogue with the infant and individualization of care is equally relevant
and vital, if the infant is supported by mechanical technology and/or simultaneously
held by the parent in kangaroo position (see section just below).

The beneficial effects of NIDCAP have been shown in terms of shorter intensive
care and overall hospital stay, greater weight gain, and improved behavioral out-
comes that persist beyond infancy [103]. Studies have also documented that the
NIDCAP approach enhances neurodevelopment, functional competence, and life
quality for preterm infants at 1-week and 9-month CA [104]. NIDCAP intervention
also has lasting beneficial effects on brain function at 8 years of age [105].

7.3.4 Skin-to-Skin/Kangaroo Care

Kangaroo mother care (KMC) consists of early, prolonged skin-to-skin care (SSC),
for as long and as often as circumstances permit. Facilitating early skin-to-skin
contact is one way to promote closeness and early parent-infant attachment. The
core component is skin-to-skin contact. There is a potential for extended use of
skin-to-skin care to reduce separation between infant and parents. Physical close-
ness with the baby is a major strategy though which the mother gains intimate
knowledge about her infant and is able to demonstrate parental confidence to the
NICU [106]. Being able to see, hold, and interact with her infant in the NICU con-
tributes to the development of a mother’s sense of herself as mother [10]. KMC is
often associated with the promotion of breastfeeding (see next section). NICU staff
have a crucial role to play in promoting and assisting parents in setting up SSC with
their infant as soon as possible (e.g., early after birth) even in environments with
high-tech incubator care [107]. The authors describe initiation and extent of par-
ents’ application of skin-to-skin care with their preterm infant at two Swedish neo-
natal intensive care units. The authors observed that the earlier the SSC was initiated
after birth, the more skin-to-skin contact the infant received each day of its hospital
stay. Moreover, infants whose first experience of SSC was with their father had a
longer total duration of SSC during their hospital stay than infants who started SSC
with their mother, due to the fact that the mother’s medical care prevented her from
doing SSC right after birth. This confirms that, during sensitive periods in the matu-
ration of certain skills, even small inputs can have a major effect [39]. At discharge,
mothers who provided kangaroo care believed that they had helped the baby while
in the hospital more so than their counterparts who did not provide kangaroo care
[64]. Facilitation of early skin-to-skin contact in the first hours after birth could
contribute to a more gentle adjustment to extrauterine life with improved physiolog-
ical stability, i.e., less invasive ways in surfactant administration, avoidance of early
mechanical ventilation, and maintenance of adequate body temperature [98]. These
effects persist in the long term. By 10 years of age, premature infants who received
SSC immediately after birth showed more mature autonomic functioning, organized
sleep, attenuated stress response, better cognitive control, and more reciprocal
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mother-child relationship [39]. Skin-to-skin contact has been shown to reduce
maternal depression while increasing maternal sensitivity [108]. During traditional
skin-to-skin contact, face-to-face gaze is impossible due to vertical infant position-
ing. Recently, Buil et al. [109] proposed a kangaroo “supported diagonal flexion”
(SDF) positioning in order to enhance early communication (e.g., eye-to-eye con-
tact as well as maternal vocalization, smiles, and gentle stroking) during mother-
infant skin-to-skin contact.

In summary, research has demonstrated that skin-to-skin contact applied during
this sensitive period is safe and should be viewed as a means of humanizing the
process of giving birth in a context of prematurity.

7.3.5 Breastfeeding

Mother-infant interaction has been described as an important component during
breastfeeding [12]. Breastfeeding promotes biological caregiving predispositions
[9]. It also stimulates the secretion of oxytocin, which is very important for the for-
mation of the attachment bonds. Moreover, breastfeeding is known for its nutritional,
immunological, and cognitive benefits. Maternal sensitivity during infant feeding
experience was positively related to mutual parent-child enjoyment [83]. These
authors found that early risk factors, such as days spent on a ventilator, were posi-
tively related to maternal perception of worry and less maternal sensitivity during
feeding. Moreover, mothers of very low birth weight preterm infants respond with
less sensitivity than mothers with older gestational age infants during breastfeeding.
Many mothers are focused on the feeding task and may miss infant communicative
behaviors for engagement. Reyna et al. [110] studied maternal-infant synchrony dur-
ing feeding interaction between a mother and her preterm infant and the change in
these communicative behaviors over time. At the beginning, the mother considered
breastfeeding as a way of being close to the infant with reciprocal pleasure, comfort,
and attachment. Then, breastfeeding became a complex process, with great concern,
for example, for whether the infant consumed enough milk. Thereafter breastfeeding
became a privileged form of interaction where both the mother and the infant were
active. When the mother succeeded in making the infant breastfeed exclusively, she
felt secure and was proud of being such a good mother [110]. To conclude, it is
important to support parents as interpreters of their premature infants’ communica-
tive behavior during feeding. It could help parents to be sensitive and feel more
comfortable communicating with their infants during feeding.

7.3.6 Vocal Exchanges

Compared to the fetus of the same gestational age, there is a dearth of language expe-
rience for preterm infants in incubators during a critical time in their early develop-
ment (see Sect. 7.1.3). Caskey et al. [54] have shown that the more the preterm is
exposed to adult language in the NICU, the greater the number of reciprocal
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vocalizations that occur between parents and infants. These findings support the
powerful effects of parent visiting in the NICU on the emergence of early vocaliza-
tions among preterm infants. Exposure to human speech during NICU stay, espe-
cially the mother’s voice, is crucial for initial wiring of the brain for language
acquisition [52]. These authors showed that recorded maternal sounds, as a supple-
ment to parental visits, provide expanding opportunities for maternal speech expo-
sure even when the mother is not physically present. Live vocal intervention seemed
to be less studied than recorded interventions [56]. Yet recorded speech or songs are
not contingent on the infant’s responses and solicitations. Moreover, infants who
benefit from contingent singing, based on such infant-inclusive singing style as lul-
laby and playsong, are better able to maintain self-regulation during social interac-
tion with an adult: they are less irritable, cry less, and are more positive in their
response to adult handling [111]. Music Therapy (MT) is highly appropriate and may
promote the social and neurological development of preterm infants. Moreover, in a
systematical review and meta-analysis on the effect of MT on preterm infants and
their parents during NICU hospitalization, Bieleninik, Ghetti, and Gold [112]
observed an important favorable effect of music therapy on infant respiratory rate
and maternal anxiety. The effects are always better when it’s a kin song sung by par-
ents: there is a decrease in parental stress between before and after the lullaby.
Similarly, there is an increase in the amount of active sleep, an increase in nutritional
sucking, and an increase in calories intake between before and after the lullaby.
There is also a decrease in heart rate during the lullaby, supporting the soothing influ-
ence of the voice, especially when the lullaby is sung by a parent. Encouraging par-
ents to sing for their preterm infants and offering them an environment supportive of
what they want to sing is another proposal for NICUs to promote a closer parent-
infant relationship.

7.3.7 Massage

Preterm infants are prematurely deprived of the cutaneous stimulation provided
during intrauterine development and of the continuous postnatal contact with their
parents [113]. At the Touch Research Institute in Miami (Florida), T. Field and her
colleagues have developed a preterm infant massage program. Although preterm
infants may seem to be particularly fragile, some pressure is needed for the mas-
sage to be effective. In most of Field’s studies, massage periods were 15 min long
with moderate pressure (moving over skin) and occurred three times per day until
hospital discharge [114]. Studies on massage therapy in many parts of the word
[115] document greater weight gain in preterm newborns compared to standard
care. Data also show increased vagal activity and gastric activity, which could
lead to more efficient food absorption and increased weight gain [116]. During
behavioral observations that followed the massage, preterm infants showed sig-
nificantly less active sleep, fussing, crying, movement, and stress behavior (hic-
cupping) [117]. The authors instructed first-child parents how to massage. VLBW
premature infants who received maternal massage had higher probability of
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earlier hospital discharge than those who did not receive the intervention. The
maternal tactile-kinesthetic stimulation might have enabled an early positive
mother-infant interaction [118].

Massage with Auditory, Tactile, Visual, and Vestibular stimulation (ATVV) is a
form of massage that involves moderate stroking, eye contact with, talking to, and
rocking the infant [119]. Mothers taught to provide the ATVV intervention for their
infants exhibited more positive interactive behaviors than control mothers [120].
Mothers using the ATVV intervention reported significantly higher ratings for
learning new ways to stimulate and teach their babies [64]. The ATVYV intervention
provided a method by which mothers could explore and become familiar with their
infants. Alvarez et al. [113] performed a systematic review on therapeutic massage
to preterm neonates during their stay in the NICU. It suggests that a clear benefit is
obtained from the administration of massage therapy in hospitalized preterm infants,
a finding that should encourage the more generalized use of massage in NICUs.

7.3.8 Parents Coaching to Observe and Interpret the Behavior
of Their Preterm Infant

Early interventions focusing on the premature baby and its specific needs are useful.
Careful observation of the baby during the hospital stay makes it possible for par-
ents to better understand and adapt to the characteristics of their child, thus leading
to a more flexible and affective parental response as the child develops [27].

Creating Opportunities for Parent Empowerment (COPE) is an educational-
behavioral intervention program. Parents receive information and behavioral activi-
ties about the appearance and behavioral characteristics of preterm infants and how
best to parent them. Intervention with parents of premature infants that starts early
during the NICU stay results in less maternal stress, more positive parent-infant
interactions during the hospital stay, leading to earlier hospital discharge, and less
maternal anxiety and depressive symptoms after hospitalization [121]. Mothers and
fathers who participated in the COPE program reported stronger beliefs in their
ability to understand their preterm infants’ behaviors and cues. Parents interacted
with their preterm infants in a more sensitive manner than those in the comparison
group (without Cope intervention).

Other special training programs have been developed to enable parents to recognize,
understand, and respond to their infant’s signs as early as possible [3]. Mothers who
participated in the training program were more likely to keep the appropriate distance
to their child and to use an adjusted tone of voice with them than mothers who had not
participated in the training program. Benzies, Magill-Evans, Hayden, and Ballantyne
[122] proposed an educational program that includes information about infant growth
and development, demonstrations of infant behavior and active involvement of the par-
ent in interaction with the infant, and then discussion with feedback from a profes-
sional. Parents learned to increase their recognition of the infant’s subtle signs. They
were also receptive to the infant’s limited capacity to respond to stress. Parental educa-
tional intervention may increase parental knowledge and skill in caring for preterm
infants and subsequently increase parenting self-efficacy and decrease stress.
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These diverse programs have in common that they are implemented just after
preterm birth and very early on during the NICU stay and that they are centered on
the parent-child dyad.

7.4 Conclusion

Preterm birth is a high-risk situation for parent-child interaction. Any setup that sup-
ports positive and well-adapted interactions as often as possible should be promoted
by healthcare professionals, institutions, and politicians. This entails providing help
with decoding and progressive day-to-day tailoring of care including infant-specific
characteristics and parental emotional responses. Therapeutic “education” of the
needs of high-risk infants and their often emotionally stressed parents should be
made highly and easily accessible.
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Depression Is Not Gender-Biased: 8
Maternal and Paternal Depression
and Early Parent-Infant Interactions

Isabelle Mueller, Marjorie Beeghly, and Ed Tronick

Experiencing the baby blues—feeling increased levels of stress, sadness, loneliness,
and anxiety—is common for many new parents during the immediate days or weeks
after giving birth. But for approximately 14% of new mothers and 4% of fathers [1],
the blues fails to resolve and turns into a severe and lasting form of postpartum
depression, affecting parents’ daily lives, personal relationships, and their infant’s
development. Infants of depressed parents are at increased risk for developmental
problems, including mental health problems, such as affective disorders or behav-
ioral conduct problems later in life [2]. This increased child vulnerability is often
attributed to differences in early caregiving and parenting practices, linked to par-
ents’ postpartum condition. To explore potential mechanisms underlying these asso-
ciations, we will discuss several factors linked to parental depression and adverse
infant developmental outcomes. First, we will review the characteristics and the
importance of the early parent-infant interaction based on the mutual regulation
model [3-5]. Second, we will discuss how interactional processes may be altered by
parental gender differences in parenting style and psychopathology, as well as
research indicating that infant boys are at higher risk for adverse effects of parental
depression than girls. Finally, we will consider environmental and biological factors
that may contribute to individual differences in infant risk or resilience beyond
parent-infant interactional processes in the context of parental depression.
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8.1 Mutual Regulation Model

An infant’s ability to cope with everyday stressors becomes more robust during the
first year of life and is an important achievement during infancy. Throughout this
period, interactions with primary caregivers are an important learning environment,
a primary developmental context, and source of external regulation for the child [3,
6, 7]. The infant’s ability to regulate its emotions, attention, and behavior is power-
fully shaped by the interactive emotional exchange during face-to-face interactions
and other social-emotional engagements with caregivers [4, 8]. By attending to the
emotional expressions and underlying needs of the infant, a caregiver’s actions can
scaffold the infant to organize and shape its own responses, facilitating desired emo-
tions and helping the infant overcome unwanted ones.

Successful parent-infant interactions, however, are not just simply the result of
adult social skills but rather are highly reciprocal. By actively responding to each
other’s emotional and behavioral affective displays and communicative signals, the
infant and the parent form a dyadic unit—a dyadic open system—in which both
partners co-regulate the other’s affective and attentional states. This regulatory pro-
cess is characterized by a dynamic flow of matching states of parent-infant expres-
sions and intentions, followed by the occurrence of mismatching states of
non-corresponding intentions and subsequent repairs of the mismatches to match-
ing states. Each participant, parent and infant, aims to regulate mismatches or inter-
active disorganization in a bidirectional process communicating cues and receiving
information from the other [3, 9]. Successful mutual regulation is thus highly
dependent on each partner’s ability to read their partner’s affective and behavioral
cues and respond appropriately. Though not lacking impressive communicative and
regulatory capacity, the immature infant’s capacities are limited, and sensitive scaf-
folding by the parent is crucial for successful mutual regulation [4].

The mutual regulation model [3, 5] describes a theoretical framework for how
infant regulatory abilities develop in a bidirectional parent-infant system, through
moment-by-moment infant-parent affective communicative exchanges. For
instance, when an infant is hungry or needs a diaper change, it has the capacity to
communicate this need through fussing or crying. In turn, the parent reads those
cues and responds in the best way possible to alleviate the problem and comfort the
infant. On the other hand, a coy smile of the infant may elicit gentle positive stimu-
lation by the parent. A well-attuned response is one in which the parent focuses on
the meaning of the infant’s emotional display, rather than on the behavior per se, and
aims to meet the need or intention underlying the infant’s affective signals, in a clear
and consistent way. Through successful and unsuccessful encounters in this bidirec-
tional relationship, there emerges an increased understanding of the infants’ emo-
tional displays on the part of the typical parent, as well as an increase in their
effectiveness in adjusting the level of stimulation to match that of the infant and
modulation the infants’ level of arousal. Over time with reiterated dyadic experi-
ences, the infant also develops an implicit or procedural knowing of how we—infant
and parent—are together [3, 4], and a feeling of safety and trust with the parent
emerges, gradually leading to the formation of a secure attachment.
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On the other hand, the parent may misread the infant’s cues or the parent’s
response may lack sensitivity and attunement. When this mismatching is prolonged
and happens on a regular basis, the needs of the infant are repeatedly not met. The
dyad fails to establish successful co-regulation. Those persistent interactive disrup-
tions may leave the caregiver helpless or frustrated, and the infant dysregulated.
Over time, the infant fails to develop an implicit sense of trust and closeness in the
relationship, and chronic dysregulation impairs the infant’s ability to engage posi-
tively with the world of people and objects.

But brief mismatches and ruptures in the typical parent-infant interaction are
more common than often thought; on average merely 30% of the mother-infant
interaction takes place in coordinated matching states [9]. That is, dyadic mis-
matches are “normal” as is the stress which travels with them, and successful repairs
of mismatches back to matches are a vital part of the infant’s experience and foun-
dational to its development [10]. If the parent-infant dyad is well attuned and can
reliably repair ruptures in engagement, the experience of reparation enables the
child to develop an implicit or procedural sense that even when conflicts, misunder-
standings, and miscommunications happen, can be transformed into positive states
again. Repeated reparatory experience helps support the infant’s capacity to engage
in age-possible self-regulatory skills and, over time, leads to greater self-efficacy, a
sense that negative events can be transformed into positive states by one’s own
efforts, which in turn generates a resilience [11]. Thus, the quality and quantity of
reparatory events, as compared to synchronous events, are a prime process driving
developmental change for good or for ill.

8.2 Characteristics of Mother- and Father-Infant Interaction

The development of a mutually regulated parent-infant relationship is a “natural”
but demanding task, especially for first-time parents. Although we know that this
transition involves dynamic transactions among complex biological, mental, and
social factors, until recently, only a limited literature has evaluated the caregiver’s
subjective experience of the emerging relationship with the infant. In a longitudinal
study of first-time Canadian middle-class parents, Tronick and Bell found that the
family unit dynamically evolves during the postpartum period [12, 13]. The domi-
nant themes reported by new parents during the first weeks after delivery include
finding a rhythm with their newborn and exploring their new relationship. While
mothers focus more on meeting the infant’s physical needs and fathers are more
fascinated by the infant’s early capacities, the overriding aims for both parents are
developing a connection with the infant and “getting to know” the infant.
Throughout the next months, the initially homogeneous parental system differ-
entiates and gender/parental-specific roles emerge. First-time fathers focus on over-
coming their own insecurities with the infant, whereas mothers begin to initiate
complementary interactions to deepen their relationship with the child [13]. The
mother’s greater focus on developing a relationship with their infant may reflect her
sense that she already “knows” what her infant is like from the time of pregnancy.
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Over time, the couple evolves past their somewhat unbounded triadic relationship in
which the father often plays a peripheral role supporting the mother. Now each par-
ent shows distinct, gender-specific characteristics in their interactions with the
infant. Notably, as distinctive patterns of mother-infant and father-infant interaction
emerge and each parent focuses increasingly on his/her own relationship with the
infant, both parents begin to report a greater distancing in their marital relationship
during the early months of the postpartum period [12]. This early differentiation
appears to have a significant reorganizing impact on the emerging family system. It
enables the parents to establish a new triadic family unit by 4 months postpartum,
with emerging complementary roles for the parents in relation to the infant and to
each other [12, 13].

The complementary roles of mothers and fathers are observed in several aspects
of parenting. For instance, it is often reported that the amount of time a mother and
a father spends with their infant is inversely related [14, 15]. But whether this obser-
vation is related to maternal gatekeeping and paternal compensatory behavior, or
whether it is linked to the quality of the interaction, has yet to be addressed.
Additionally, mothers and fathers show differences in their interaction style with
their child. Play activities may be more characteristic for father-infant interactions,
whereas mothers engage in more basic caregiving and affective behaviors. Mothers
are found to be more sensitive with their infants during a natural play interaction
than fathers, and, consistent with this observation, infants are more likely to cooper-
ate with their mothers than with their fathers [16]. In addition since mothers often
spend more time with the infant than fathers, they may have more opportunity to
increase sensitive attunement with the infant.

However, families are not insular systems. Rather, they are dynamic systems that
are influenced by multiple transacting contextual factors such as parental level of
education, adequacy of financial resources, parental mental health, amount of social
support, and cultural beliefs and values. Bell and colleagues’ [12, 13] account of the
transitions in family and couple relations may aptly characterize the experience of
middle-class Canadian families, but may not necessarily generalize to other families
in other settings. Further research on the transition to parenthood in larger, more
diverse samples is needed.

8.3 Parental Mental Health

That said, it is likely the case for all families everywhere that parental psychological
factors such as mental health play a fundamental role in the emerging parent-infant
relationship. Maternal and paternal depression, along with exposure to other stress-
ors such as poverty or trauma, may diminish a parent’s capacity to be emotionally
available for their infant and to repair interactive ruptures that occur during routine
caregiving exchanges. Tronick [17] has argued that parental resources utilized to
cope with these factors deplete parental resources that otherwise could more effec-
tively be used for regulating the interaction with the infant. Consequently, this
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diminished capacity undermines the quality of the emerging parent-infant interac-
tion and the organization of the family system [12, 13].

8.4 Maternal Depression

Maternal depression is a relatively common condition that affects maternal parent-
ing behavior and is associated with withdrawal or increased negative emotions, irri-
tability, and a loss of interest in activities. Maternal depression not only compromises
a mother’s ability to read her infant’s cues accurately, it also continuously exposes
the infant to an environment that is characterized by negative emotions and discon-
nection [4]. A depressed adverse emotional parenting climate disrupts the dynamic
interaction of the parent-infant dyad and limits joint positive experiences of match-
ing states and, more importantly, successful reparations. Cohn and Tronick [18]
were among the first to demonstrate that 3-month-old infants already have a distinct
behavioral reaction to maternal withdrawal. In a face-to-face setting, mothers were
asked to simulate depression by speaking in a flat voice, keeping their face expres-
sionless, and limiting touch and movement toward the infant. Infants in this simu-
lated depression condition showed more negative affect compared to infants whose
mothers engaged in normal interactive behavior. In addition, the infants in the
depressed experimental condition displayed a higher proportion of behaviors denot-
ing protest, wariness, and gaze aversion from their mothers. In contrast, when these
same mothers resumed their typical natural interaction, their infant exhibited a
coherent cycle of positive affect, social monitoring, and play. Overall, the infants
showed distinct patterns of behavior that were specific to their mother’s emotional
displays [18]. These findings suggest that even a 3-min episode of simulated depres-
sion has a strong impact on the infant’s emotional experience and communicative
response in the moment.

The findings from the simulation study suggest that if exposure to depressed
maternal behavior and affect were to become “real” and chronic, it would have a
far-reaching significant impact on the infants’ behavior and eventual outcomes.
With a depressed parent, the infant chronically faces an environment dominated by
withdrawal and negative affect [19]. This limits the infant’s experience of engaging
in joint positive affect matching, coordination, and reparation with the mother [20].
The mother’s ability for scaffolding her infant’s regulation of attention and negative
emotion is also compromised, resulting in an increased disconnection of the dyad.
Lacking effective external support, the infant has to self-regulate, a demanding task
that can only succeed briefly, given the infant’s limited regulatory abilities. The
chronic experience of being in mismatched dyadic states and failing to experience
reparation, as well as not receiving the scaffolding needed to self-regulate, leads to
increased infant dysregulation and disengagement from people and the inanimate
world. As a result, infants of chronically depressed mothers exhibit increased
negative affect, passivity, and self-comforting behaviors, compared to infants of
non-depressed mothers [21].
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The chronic maternal withdrawal and negative affect associated with postpartum
depression, and the failure of the dyad to experience reparation, may have cumula-
tive toxic effects and place the infant at heightened risk for emotion regulation prob-
lems, relationship, and attachment insecurity, which in turn are linked to social
emotional problems in later childhood [4]. The quality of mother-infant interaction
is also linked to the infant’s cognitive development. For example, in a large study of
570 mother-infant dyads from low-income backgrounds, Sheinkopf and colleagues
report that maternal positive engagement with the infant at 4 months of age predicts
the child’s later verbal and performance IQ at 4 and 7 years [22]. Indeed, these
effects may be amplified as the child’s early development is compromised by
chronic maternal depression, and in turn the child’s altered behavior further com-
promises the mother’s capacity for regulating the mother-infant interaction effec-
tively, a potentially vicious and developmentally compromising cascade.

8.5 Sex Differences in Infant Vulnerability

Inasmuch as the mother-infant interaction is co-regulated by each partner and is
bidirectional in nature, it is important to consider whether sex differences in infant
regulatory capacities contribute to mother-infant interactive processes. For instance,
Weinberg and colleagues report that infant girls show greater self-regulatory skills
than infant boys, whereas infant boys display higher affective reactivity and need
more maternal scaffolding than infant girls [23]. These gender-specific self-
regulatory patterns can also be observed in distinct differences in the dyadic organi-
zation of mother-son and mother-daughter interactions [20]. For instance, several
researchers demonstrate that mother-son and mother-daughter dyads exhibit a dif-
ferent pattern of affect attunement. Mother-son dyads exhibit more matching affec-
tive states (both positive and negative) and higher synchrony than mother-daughter
dyads [9, 23]. Weinberg et al. [23] further show that infant girls engage significantly
more in object play than infant boys and mother-daughter dyads engage in less posi-
tive affect matching aside from object engagement [24].

A growing literature additionally suggests that the withdrawn and disengaged
behavioral patterns observed in depressed mothers may have a greater impact on
infant boys than girls, perhaps because boys may need more regulatory support
from their caregivers. This gender-specific vulnerability is well documented in the
scientific literature [20, 24, 25].

Weinberg et al. [26] investigated the impact of maternal depression on several
features of the mother-infant interaction at 3 months postpartum in a challenging
social context, the Face-to-Face Still-Face (FFSF) paradigm. Male infants of
depressed mothers showed an overall increase in negative emotion compared to
female infants of depressed mothers or to infants of non-depressed mothers. Boys of
depressed mothers displayed significantly more negative affect and disengagement
during the reunion episode of the FFSF paradigm. In turn, depressed mothers had
more negative interactive patterns if they had an infant boy than if they had an infant
girl. The negative emotional display of depressed mothers and the infant boys of
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depressed mothers increased from an initial play episode and peaked after exposure
to a social stressor (FFSF reunion episode). A similar increase in negative affect
among the male infants of depressed mothers during the FFSF paradigm has also
been observed in several other studies [24, 27, 28]. These findings not only suggest
that the exposure to maternal depression may pose an increased challenge for dyads’
ability to repair mismatches and successfully co-regulate social interactions, but the
derailment is greater when a mother is interacting with a son. Moreover, the findings
on the interactive problems of depressed infant-mother dyads after the still-face indi-
cate that such dyads are more vulnerable to stress than non-depressed dyads.

Other research has focused specifically on the effect of maternal depression on
dyadic matching and mismatching states during mother-infant interaction. This lit-
erature as expected suggests that the critical interactive event is not the frequency of
mismatches but rather the form and quality of the repair of mismatches. One such
measure is the dyad’s latency to repair mismatches [29]. Mothers with diagnosed
clinical depression compared to healthy mothers without depression have less capa-
bility to match their infant’s positive affect. For instance, depressed mothers need
more time to initiate a first positive coordination with the infant during a natural play
situation, which may undermine the dyad’s ability to repair mismatching states [29].
Moreover, the increased disruptions in mother-infant interactions associated with
maternal depression are more challenging for infant boys, again perhaps due to their
increased need for more maternal scaffolding and support to regulate negative affect.

In a longitudinal study by Beeghly and colleagues [30], mothers with high versus
normative levels of depressive symptoms were followed over the first year postpar-
tum. Mothers’ level of depressive symptomatology remained relatively stable over
time. Mothers meeting high symptom criteria at 2 months postpartum were more
likely to continue to experience a high level of depressive symptoms at subsequent
time points during the first postpartum year. Moreover, depressed mothers of infant
sons were more likely to continue to experience a high level of depressive symp-
toms at 3 months postpartum than depressed mothers of infant girls [30]. Though
more research is needed, the increased disengagement and lack of coordination
between depressed mothers and their infant sons may be what is contributing to
these dyads’ difficulties in adjustment. Furthermore, the increased need of male
infants for maternal scaffolding and support may add an additional demand for
resources when mothers have clinically significant levels of postpartum
depression.

In other research, Beeghly et al. [31] evaluated the dynamics of maternal post-
partum depression in a large sample of African American mother-infant dyads over
the first 18 months postpartum. Findings indicate that risk factors such as lower
socioeconomic status and young maternal age at delivery increase the risk for a
higher level of maternal depressive symptoms over time, whereas social support has
a positive influence on maternal mental health status. Most importantly, results
show that maternal depressive symptom trajectories have a differential impact on
boys’ and girls” attachment outcomes by 18 months. If maternal symptoms of
depression increase over the postpartum period, boys are less likely to show attach-
ment security at 18 months. In contrast, mother-daughter dyads display no
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significant relation between security of attachment and maternal postpartum depres-
sive trajectories.

Sex differences are also reported for infants’ vulnerability to other types of
maternal psychopathology. In a longitudinal study that followed 69 mothers with an
anxiety disorder over the first 8 months postpartum, Miiller et al. [27] found signifi-
cant effects of infant sex and age. Unlike many studies that focus solely on infant
negative affect, this study focused on infants’ self-comforting behavior, which is
usually characterized as internalizing behaviors indicative of distress in the infant
[32]. In the maternal anxiety group, boys under the age of 3 months displayed
increased self-comforting behaviors during the FFSF paradigm compared to girls,
whereas girls over the age of 5.5 months showed significantly decreased regulation
by self-comfort compared to the boys and to infants of mothers in the healthy con-
trol group. These gender-specific findings for maternal anxiety are similar to those
reported for maternal depression. That is, younger boys of anxious mothers seem to
experience significantly more stress during a challenging social situation than girls
of anxious mothers. In addition, the observation that older girls display less self-
comforting behavior or distress during the FFSF procedure suggests that female
infants have more mature regulatory skills and are less affected by maternal psycho-
pathology even in experimental situations that elicit social stress.

8.6  Paternal Depression

Given that mothers are traditionally the primary caregiver of infants and depression
is a relatively common condition among postpartum women, a majority of research
is based on the impact of depression on the mother-infant interaction. Although
fathers nowadays are increasingly involved in child care, there is still a paucity of
research on paternal depression and its influence on parent-infant interaction and
early child development.

A meta-analysis looking at the effects of parental depression on infants and
young children shows that the effects of paternal depression are comparable to those
of maternal depression [33]. Depressed fathers exhibit increased negative behavior,
increased withdrawal, and decreased positive affect during interactions with their
infants. These findings are stronger for younger fathers compared to older fathers.
The greater impact of depression on younger fathers may reflect the fact that
younger fathers have less experience with infants, leading to a lack of confidence
during father-infant interaction. This insecurity may represent an additional chal-
lenge for young fathers during father-infant interaction, compounding the other
behavioral characteristics of depression such as withdrawal and negative affect.
These factors may minimize the capacity of depressed fathers to engage in co-
regulated interactions with the infant.

In addition to paternal age, other factors also moderate these associations. Ethnicity
is one such factor. Wilson and Durbin [33] report a stronger correlation between pater-
nal depression symptoms and adverse parenting among non-Caucasian fathers than
for Caucasian fathers [33]. Paternal perceptions of their infant’s temperament may
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also play a role. A study looking at 3-month-old infants shows that fathers with clini-
cal symptoms of depression describe their children as more distressed than healthy
fathers, indicating a relationship between paternal psychopathology and negative per-
ceptions of their infant’s temperament [34]. Longitudinal research also indicates that
paternal depression during the postpartum period may have a differential impact on
boys than girls. For instance, preschool boys are more likely to display conduct prob-
lems when their fathers had reported high levels of depressive symptoms during their
child’s early infancy [35]. This, again, implies that boys may be more sensitive than
girls to the characteristic lack of attunement and scaffolding that is often associated
with parent-infant interaction in the context of parental depression. Conduct problems
describe a child’s persistent inability to successfully regulate mood and behavior,
leading to increased aggression and antisocial behaviors in the context of distress. A
direct connection between a lack of father-infant co-regulation during infancy through
paternal depression and boys’ later self-regulatory problems emphasizes this observed
increased vulnerability of male infants, as well as perhaps the greater developmental
importance of fathers to their sons.

The observations on paternal depression, as well as maternal depression, can be
easily framed within the tenets of the mutual regulation model. This model proposes
that successful co-regulation and repairs in the dyad during infancy enable the child
to develop self-regulation strategies, leading to increased resilience and a better
ability to cope with stressors later in life. More longitudinal research focusing on
boys’ and girls’ developmental outcomes in the context of maternal and paternal
depression is needed to gain insight in the underlying mechanisms leading to this
gender-specific vulnerability to later child psychopathology.

But paternal mental health problems do not only affect the infant; couples also
report increased conflict and disharmony in their own relationship when fathers
have high depressive symptoms [34]. Evaluating the family as a triadic unit and
assessing the degree of paternal involvement in childrearing are also important and
are receiving increased attention during the past years. As described in Bell et al.
[12], mothers and fathers of a young infant build a highly differentiated unit with
triadic interdependencies and complementary behaviors. Maternal depression
affects not only the infant but also most likely the father, and in turn, the mental
health problems of the father most likely affect the entire triadic or multimember
family system [34]. For instance, although parental depression is relatively common
during the postpartum period and can be found in 14% of new mothers and 4% of
fathers [1], maternal and paternal depressive symptoms are often correlated. In a
recent review, the amount that fathers self-report depressive symptoms increases to
24-50%, when their partner is also affected by postpartum depression [36, 37]. This
finding implies that paternal and maternal mental health is not just an isolated occur-
rence but both present a dynamic interaction that may impact the well-being of the
entire family, including the infant. More insidiously, from a systemic viewpoint,
parental depression, or for that matter any mental health problem that affects family
members’ capacity for engaging in positive interactions with other family members,
is likely to affect others in a negative manner, which in turn further amplifies the
problems of all the individuals in the family unit.
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Notably, greater paternal involvement in childcare is often described as a poten-
tial protective factor buffering the infant from the effects of maternal postpartum
depression. For instance, paternal involvement may reduce some of the adverse
aspects for the infant via its effects in supporting the mother in her condition.
Furthermore, engaging in more positive interactions with the infant when the father
is an equally involved caregiver may alleviate some of the depriving effects of
maternal withdrawal. But given the possible association between maternal and
paternal mental health, greater paternal involvement may have the opposite effect as
well. When both parents experience high levels of symptoms of depression, the
infant’s exposure to a climate of negative affect is increased [38].

There is also evidence that paternal depression is associated with compromised
patterns of father-infant interaction (Tronick, personal communication 2017).
Specifically, maternal and paternal depressive symptoms are negatively correlated
with mother-infant and father-infant mutual engagement evaluated during a natural
play interaction. In addition, paternal depression is negatively associated with social
engagement during father-child interaction, whereas maternal depressive symptoms
are negatively associated with mutual engagement.

Methodological differences among studies of paternal depression make this lit-
erature difficult to interpret. One problem is that different studies use different
methods for assessing depression and the quality of paternal parenting [33]. The
quality of parenting can be assessed by evaluating interactive behaviors such as
sensitivity, warmth, matching, synchrony, positive, and negative emotional displays.
But not all of those parenting measurements may be equally affected by paternal
depression. Additionally, the methods used to assess paternal parenting have typi-
cally been drawn from work with mothers, but fathers are reported to differ from
mothers in several dimensions of interactive behavior with their children [16]. It
may not be appropriate to use the same measures to capture the quality of paternal
and maternal interactions. More research is needed, not just for how postpartum
depression in fathers affects their parenting but especially for how the effects of
paternal depression manifest in the family as a complex unit and the possible
adverse or alleviating influence of gender, parental age, as well as cultural and eth-
nic differences on paternal parenting behavior and child outcomes.

8.7  Buffering and Transduction Model

The buffer-transducer model [17, 39] aims to expand the mutual regulation model
by including sociocultural and underlying biological mechanisms that may impact
the infant’s development beyond the “cocoon” of the parent-infant dyadic interac-
tion itself. The buffer-transducer model starts by emphasizing the importance of
dyadic engagement as a central component or common pathway for the mediation
effects of many different factors. Infants are immature and have limited capacity to
self-regulate, so parental scaffolding is essential to help the child regulate and orga-
nize attentional and emotional states. In addition, this model aims to highlight
underlying factors and mechanisms that influence the dyad, either buffering or
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transducing those effects on infant development. For instance, what are commonly
referred to as risk factors are conceptualized in the model as either resource-deplet-
ing or resource-enhancing factors. These resources include physiological, psycho-
logical, and regulatory factors that influence the functioning of the dyad. One
example is parental education. Lower levels of parental education are often associ-
ated with poorer parental self-regulatory skills, and a lower capacity to self-regulate
may impact the parent’s ability to provide necessary or well-attuned scaffolding for
the infant during parent-infant interaction [39]. Thus the inability of the parent to
self-regulate is transduced to the infant via poorer mutual regulation during parent-
infant interaction. As such, resources that could be put to better use such as enhanc-
ing the child’s engagement with people and things are depleted in the service of
infant self-regulation [40]. Several other enhancing or depleting factors such as
socioeconomic status, social support, exposure to violence, and, of course, parental
depression have a significant impact on the quality of the dyadic interaction between
parent and infant.

The buffer-transducer model goes on to consider biological influences on devel-
opmental outcomes and the dyads itself. For instance, genetic predispositions, as
well as epigenetic factors, may influence the likelihood for developing disorders such
as depressive symptoms, therefore enhancing or depleting resources that may affect
the quality of the parent-infant interaction and the infant’s development. In turn, the
quality of the interaction will have reciprocal effects on epigenetic mechanisms.
Similarly, other members of the immediate family and the infant’s social ecology can
function as a buffering factor for the infant when a parent is affected by postpartum
depression but only when those family members/individuals are in good mental
health themselves. By contrast, if close relatives suffer from depression or other
mental health problems themselves, or the infant’s social ecology is stressful and
resource depleting, they may increase the adverse effects of parental depression on
the parent-infant relationship and the infant’s long-term outcomes [38].

8.8 Conclusion

What is typically referred to as “normal” development and what we refer to as psy-
chopathology are phenomena that emerge early out of chronically reiterated parent-
infant social-emotional engagements, such that the infant’s ways of being in the
world become increasingly self-organized and more tightly organized over the long
course of ontogeny. Exposure to parental postpartum depression has distorting
effects on the quality of the infant’s and child’s interactions with parents, with asso-
ciated reductions of the reparation of dyadic mismatches and positive affect, and
increases in shared negative affect, such as sadness and anger. These compromising
effects make us aware of how these dynamic parent-infant mutual regulatory pro-
cesses sculpt development. Research on parental postpartum depression emphasizes
how depression’s effects systemically include both the father and mother and clearly
suggest the role of other caregivers if they are a regular part of the child’s interactive
world. Moreover, the effects of postpartum depression on infants have to be
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understood in terms of a dynamic system in which different components—different
individuals with different characteristics—affect the functioning of other compo-
nents, the other individuals, over time, leading either to amplification of the dyadic
system or to its dissipation. Fathers may ameliorate the negative effects of maternal
postpartum depression by their greater involvement in child care or may actually
amplify it. Over time, both parents and the child co-create a family system that
becomes increasingly stable, that is, increasing internally organized and increas-
ingly resistant to change. Pointedly, the process by which postpartum depression
alters the parent-infant relationship is no different than the process generating nor-
mal development, and further examination is needed about how postpartum depres-
sion operates to undermine negative dyadic reparation processes. Moreover, as
presented in the buffer-transducer model, the interplay of multiple other factors,
both external and internal, has to be considered as inherently and dynamically part
of the dynamics of the process. Furthermore, these considerations should not be
limited to the parents but must include the buffering or transducing effect of others,
as well as the broader social organizations in the child’s social ecology. Perhaps
most importantly, research that is based on the buffer-transducer model could build
a greater awareness of how resources that could—can we say “should”—be used for
supporting children’s positive growth and development are diverted to overcoming
the depleting effects of postpartum depression. Such research would highlight fra-
gility and sturdiness, as well as the centrality of the parent-infant/child system in an
individual’s mental health.
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Early face-to-face communication is seen as the cradle of all subsequent social
abilities such as joint engagement or coordinated attention and as supporting inter-
personal engagement, sharing of meaning and processes of intentional communica-
tion [1-4]. Infant development is itself an interactive process, involving both
interactions with social partners and with aspects of the physical environment. The
developmental continuity between early processes supporting face-to-face commu-
nication and the cognitive basis for crucial abilities such as joint attention is no
longer a question of debate [4—6]. Because the young infant interacts mainly with
parents, a constant co-regulation is needed to maintain a balance between two asym-
metrical partners ([6-9], see Chaps. 2 and 3, Part I). Importantly, communication
also involves interactive dysregulation and rewarding repairs are an essential part of
typical healthy interactions [10].

When parent-infant interaction presents a high risk of distortion, there is a need
to develop specialized care dedicated to support the emergence or restoration of
healthy parent-child relationships [11]. Indeed, when one or both partners are
affected by psychopathology, interactive “errors” are less readily accounted for and
spontaneously “repaired”. Patterns of response and initiative are indeed modified by
psychopathological factors, generating more distorted behaviour from both partners
[12—14]. The interactive system that develops is the result of failed attempts on the
part of both partners to find or regain a more satisfying connection together [15].
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And because the infant is an astonishingly rapidly developing being, the distorted
interactive patterns come to form the basis of the infant’s interaction “expectancies”
[16]. What’s more, the infant considers these patterns as the usual way of interacting
with its closest partners [17]. The distorted patterns become a normalized way in
which the infant engages with the world and consequently with the future partners
he or she will encounter [18].

Although the tools presented in this chapter were initially elaborated within a
clinical setting for the detection of vulnerabilities and interactive risks in infants,
they can also be used as training tools for clinicians and as research tools to study
the development of infant-parent interaction, both in typical and in atypical con-
texts. The tools provide a structured observation of the early parent-infant interac-
tion system. Some of these tools require a structured setting, whereas others are
based on observation during free play. All these tools use detailed observation grids
that guide description and interpretation of the interaction.

9.1 Selection of Tools

In this section, we will focus on the following scales: The Brazelton Neonatal
Behavioral Assessment Scale (NBAS; Brazelton [19]), the CARE-Index [20], the
guide-book for assessing the dialogue between the adult and the child (GEDAN;
Roten and Fivaz-Depeursinge [21]), the Global Ratings Scales for Mothers-Infant
Interactions (GRS; Fiori-Cowley and Murray [22]), The Coding Interactive
Behaviour (CIB; Feldman [23]) and the Parent-Child Early Relational Assessment
(PCERA,; Clark [24]). These different tools differ in their underlying theoretical
approaches, in the aspects of the interaction they evaluate, in the duration and com-
plexity of conducting the assessment, and in the age of infants they can be used
with. They have been selected because of their specific focus on social interaction
and are not exclusively centred on one or the other partner involved in the infant’s
care (for an extensive review of scales and tools, see [25]). Because the focus of the
present book is on social interaction during the first year of life, tools assessing only
infant attachment were excluded. Moreover, the mutual regulation model [26, 27] is
not included in this chapter as it is addressed in previous sections of this book (see
Chap. 3, Part I).

9.1.1 The Brazelton Neonatal Behavioural Assessment Scale
(NBAS) (Brazelton [19]; See Part lll, Chap. 10)

T.B. Brazelton’s evaluation scale [28] aims to objectify the infant’s skills from birth.
Yet, this scale relies on the subjective experience of the examiner and thus repre-
sents an unparalleled newborn assessment tool that explores the full complexity of
neonatal behaviour. In order to be assessed with this tool, the newborn must have a
gestational age of at least 37 weeks, but the optimal period for examination is
between the 3rd and the 10th day of postnatal life.
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With infants born prior to this age, it is necessary to use an equivalent scale tai-
lored to premature infants, the APIB (Assessment of Preterm Infant Behaviour
[29]). The NBAS must be conducted by a trained observer who has acquired the
ability to adapt to the particularities of the newborn baby’s expression. This is what
Brazelton calls the “flexibility of the examiner”. Indeed, identification with the new-
born results in acceptance of physical sometimes regressive movements that must
be taken into account by the examiner. Whatever the circumstances, the items of the
scale should not be applied to the child in a prescriptive manner but rather according
to particular rhythm and manifestations of the newborn during the evaluation. Thus,
the baby’s strategies for adapting to exchanges with the examiner must be carefully
observed precisely because they are part of the assessment. Specialists are also care-
ful not to subject the newborn to the solicitations beyond its abilities. Signs of stress
but also crying or unexpected drowsiness are examples of strategies used by new-
borns to counter maladapted solicitations.

In the last version of the scale [30], neonatal skills are grouped into six sets or
“clusters”: habituation, orientation, motor system, state regulation, state organiza-
tion and autonomous system.

The NBAS has also been used as a therapeutic intervention tool intended to sup-
port the establishment of the first bonds between a newborn and its mother by arous-
ing processes of co-attention between parents and their babies, similar to those it
implied with the newborn and the examiner during the assessment. Parents are indeed
thought as participants in the assessment process. This offers parents a useful grid for
reading and interpreting the social and emotional signals of their newborn during the
first month, which is a period of intense adjustment for all members of the family and
of relative vulnerability for infants. In this perspective, the use of this tool, when it is
well controlled, constitutes a therapeutic support for the establishment of the first
emotional bonds between parents and babies (see Chap. 10, Part III).

9.1.2 The CARE-Index [31]

The CARE-Index is a screening tool developed by P. Crittenden [20, 31] that identi-
fies risk for distorted early relations by evaluating the quality of adult-infant interac-
tion. This tool is based on the Dynamic-Maturational Model (DMM) of attachment
theory [32]. The assessment provided by the CARE-Index focuses on adult sensitiv-
ity in a dyadic context. Through this assessment format, Crittenden highlights the
idea that sensitivity is not an individual characteristic of the parents but rather a
characteristic of a specific relationship, suggesting thus that an adult could display
different degrees of sensitivity with different children. In this sense, it is truly a
dyadic assessment tool, evaluating the “goodness of fit” between adult and infant. It
focuses on the interpersonal quality and meaning of behaviours of both adult and
infant. Indeed, it describes the attitude of each partner towards the other and thus
enables the identification of possible maternal dysfunctions at the origin of future
maltreatment or negligence towards the child.
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This tool can also serve as a guide for an intervention plan and as a tool for the
process of intervention itself. The CARE-Index provides insight into the nature of
child-centred adult behaviour and of the child ability to participate. These insights
can help focus intervention [32]. Moreover, within the process of intervention, video-
recorded interactions are viewed during replay sessions with the adults. Video feed-
back constitutes an invaluable framework within which families can think about their
interactions with their child, analysing them with supportive guidance in order to
develop their own observational skills and adaptive behavioural repertoires. Video
interaction guidance is now well recognized by practitioners the world over [33].

This assessment tool can be used with children from birth to 15 months of age,
and, in an adapted format, with toddlers up until 2.5 years of age. The parent (or
other adult caregiver) is asked to play freely with the infant for at least 3 min, though
the play session can be longer as long as it respects the natural length of interactions
for the age of the infant’s age-appropriate needs and abilities. Videotaping can be
done in different contexts such as in the home environment, in a clinical setting or
at a research laboratory. Coding is done in real time and thus does not involve
microanalysis of behaviour.

The CARE-Index has been applied to the general population and to at-risk popu-
lations such as adolescent mothers [34], substance-abusing mothers [35] and moth-
ers with other psychiatric disorders [36].

The CARE-Index focuses on seven aspects of adult and infant behaviour: facial
expression, vocal expression, position and body contact, expression of affection,
pacing of turns, control and choice of activity. Scores are given separately to adult
and infant, but by definition the rating of the behaviour of one partner is performed
in the context of the other partner’s behaviour. The different scores are combined to
generate 7 subscale scores, namely, sensitivity, control and unresponsiveness for the
adult; cooperation, compulsivity, difficulty and passivity for infants from birth to
15 months; and cooperativeness, compulsiveness, threatening coerciveness and dis-
arming coerciveness from 15 to 30 months of age [37]. For each scale, the scores
range from O to 14. A 0 sensitivity score refers to perilous insensitivity, a score of 7
refers to a sensitivity norm, and 14 suggests remarkable sensitivity. It is important
to note that extensive training, with practice and reliability tests, is needed in order
to use the CARE-Index in both clinical and research settings.

9.1.3 The Parent-Child Early Relational Assessment
(PCERA; Clark [24])

The PCERA is designed to assess the quality and tone of parent-infant interactions. This
scale was included in the present non-exhaustive review because of its specific theoreti-
cal basis. Indeed, the postulate underlying the PCERA is inspired by both Vygotsky’s
work and his well-known concept of the zone of proximal development [38], and Mary
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Ainsworth’s attachment theory [39]. It assesses the behavioural style and affective
quality of an interaction [40]. In this perspective, parents are considered as having a
regulatory role in infant development, and attention is paid to the parents’ experi-
ence of the child, to the child’s experience of the parents, to the affective and behav-
ioural characteristics that they each bring to the interaction and to the tone or quality
of the interaction.

The PCERA was initially developed to assess the quality of mother-child interac-
tion with mothers presenting psychiatric disorders [41]. The tool has been further
modified, and the present version can be used with infants and children from 2 to
60 months of age in interaction with the mother or the father. It can be used with
both high-risk children populations (premature infants, children with developmen-
tal delays) and high-risk parent populations (adolescent parents, parents with sub-
stance abuse problems), as well as with a normative sample [24, 40, 42].

The quality of the interaction is assessed from four videotaped situations lasting
5 min each: feeding, structured task, free play and separation/reunion. These situa-
tions provide four windows enabling exploration of how parent and child commu-
nicate. Indeed, each situation is likely to be experienced differently, with some
eliciting feelings of competence in the parenting role and others eliciting conflictual
feelings. The first situation is the feeding one during which the parent is told to
behave as he/she usually does with the child. After this feeding or snack time, parent
and child are invited to participate in a structured task which varies according to the
child’s age: under 7 months the parent is asked to change a diaper and capture the
baby’s attention with a rattle; between 8 and 12 months, the parent is asked to hide
a toy under a cup; and from 13 months onwards the parent is asked to build a tower
with wooden blocks. For the free play situation that comes after, the parent is asked
to choose toys among a set of toys and to play freely with the child. In the last situ-
ation, the separation/reunion, the parent leaves the child alone for a few minutes and
then returns. The PCERA includes scales that evaluate the child (30 domains), the
parent (29 domains) and the dyad (8 domains). The child domains included in this
assessment are mood/affect, behaviour/adaptive abilities, activity level, regulatory
capacities, communication and motoric competences. Parent domains are expressed
affect and mood, expressed attitude towards child, affective and behavioural involve-
ment with child and parenting style. Dyadic domains are affective quality of interac-
tion, mutuality and sense of security in relationship with the parent. Ratings are
made on a five-point Likert scale for each domain, with prior training to rating being
recommended.

This assessment highlights both areas of strength and concern in the parent, the
child and the dyad, and it can be used as part of an initial diagnostic evaluation to
define relationship issues and to focus intervention as well as to follow the dyad at
different moments during clinical care. Moreover, the videotapes are viewed with
the parent during a video replay session in order to assess the parents’ perceptions,
attitudes and goals during each situation.
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9.1.4 A Guide-Book for Assessing the Dialogue
Between the Adult and the Child (GEDAN;
Roten and Fivaz-Depeursinge [21])

Created in 1992 by Roten and Fivaz-Depeursinge, the GEDAN is a guide for assess-
ing the quality of adult-infant interaction. It is inspired by microanalytic observa-
tions of adult-infant interactions through a systems approach. According to this
approach, an interaction can be analysed from two complimentary perspectives; on
the one hand, the interaction is seen as a unitary system, and on the other hand its
internal organization is taken into account by paying attention to the respective con-
tributions of each individual composing the system.

This tool can be used with infants in their first semester of life, from 5 to 6 weeks
up to 6 months of age. The adult (mother, father or stranger) and infant are placed
in a face-to-face situation, and the adult is asked to play freely with the infant, while
they are video recorded. The dyad can also be recorded in a feeding or diaper change
context, with minor modifications to the procedure. This tool has been widely used
with both healthy dyads and at-risk populations [21]. The assessment is made in real
time from the video recordings that can last up to 6 min, and it consists of multiple
choice questions that describe the behaviours of each partner.

As stated above, the GEDAN considers both the dyadic unit and the contribu-
tions of the individuals composing it. In order to do so, the observer focuses atten-
tion on the degree of engagement of both partners. This leads to an evaluation of the
dyad’s interactional mode, from three main interactive dimensions, namely, posi-
tion, posture and visuofacial features.

The coding and analysis of these dimensions in space and time make it possible
to classify the dyad on a scale of dyadic engagement. The categories of the scale are
located on a continuum ranging from sufficiently predictable engagement and
adjusted to dialogue to rigidly unadjusted disengagement. Adult-infant interactions
are characterized according to three modes: consensual, conflictual and
paradoxical.

Within the consensual mode, the partners are engaged at all levels (position,
posture, visuofacial features); dialogue appears possible and is observed. In the con-
flictual mode, the adult organizes the bodily and visuofacial context specific to the
dialogue so that the child has the possibility of engaging or not, the child being able
to avert attention to the partner. Dialogue is feasible but does not take place. In the
paradoxical mode, dialogue is not possible due to lack of a clear interactive frame-
work that does not allow the predictability of adult behaviours. Indeed, the adult
proposes an ambiguous context that does not permit the infant to understand what is
expected, fostering disengagement.

It is important to note that prior training in observation is needed to use this tool.
Moreover, the authors propose that GEDAN can be useful for both researchers and
clinicians, in particular it can serve as a tool for training in the skill of observation [21].
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The nature of the information collected with this tool (objective and subjective
information, temporal and spatial information, dyadic and individual information)
provides a global portrait of the adult-infant interaction.

9.1.5 The Global Rating Scales for Mother-Infant Interactions
(GRS; Fiori-Cowley and Murray [22])

The GRS were developed by Fiori-Cowley and Murray [22] to identify interactive
specificities of dyads in which the mother had experienced postnatal depression.
The GRS are a video-based assessment of the quality of mother-infant interaction
and can be applied to infants aged from 2 to 5 months, at home or in a laboratory
setting. Mothers are asked to play freely with their infants (as they usually do) but
without any toys, during 5 min. This duration of face-to-face exchange is pre-
sented by authors as sufficient to rate behaviours of both partners and their
interaction.

The GRS evaluate maternal behaviour, infant behaviour and the quality of the
overall mother-infant interaction. Maternal behaviour is assessed on four dimen-
sions that describe the degree to which a mother’s behaviour is appropriately
adjusted to her infant: (1) sensitivity, (2) intrusiveness, (3) remoteness and (4) overt
behaviour relevant to clinical levels of depression (such as happiness, energy level,
self-absorption and tension). Infant behaviour is coded on three dimensions, describ-
ing (1) the infant’s positive engagement in the interaction, (2) behaviour on a lively-
inert scale and (3) behaviour on a fretful-contented scale. A final dimension assesses
the quality of the overall interaction between mother and infant. Each item in each
dimension is coded on a Likert scale ranging from 1 to 5, where 5 is the best coding
and 1 the least positive one.

The GRS are an easy-to-use and objective tool that allows the detection of speci-
ficities of early depressed mother-well infant interactions. It is also adapted to a
clinical setting. The ecological dimension of the tool is specifically adjusted to the
observation of mother-infant interaction in a familiar context for the dyad. It is well
tailored to infants as young as 2 months and offers a quick overview of potential
interactive distortions [43].

Although originally developed to assess the differences in mother-infant interac-
tion between groups of women with or without postnatal depression, the scales have
also been used with different clinical groups such as mothers with schizophrenia
[44] or borderline personality disorder [45].

9.1.6 The Coding Interactive Behaviour (CIB; Feldman [23])

The CIB is the most recent tool of the selection reviewed in this chapter. Developed
by Feldman and her colleagues [23], the scale is designed to assess mother-infant,
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father-infant and caregiver-infant interactions from birth to 36 months of age. The
scale focuses on the appreciation of the sequence of interactive behaviours, on the
way each partner engages in the exchange and on their respective individual styles.
The rationale of the scale is embedded in different theoretical approaches such as
Ainsworth’s attachment theory [39], Winnicott’s concept of “holding” [46],
Brazelton’s work on neonatal behavioural states [19] and Stern’s concept of inter-
modal affective attunement [47].

The scale includes 43 items evaluating parental or caregiver behaviours, infant
behaviours and the dyad as a whole. During the first year of life, six dimensions are
assessed: parental sensitivity and intrusiveness, infant’s social engagement and
withdrawal, dyadic reciprocity and negative states. Two other dimensions are added
for infants 2 years and older: parental limit setting and infant’s compliance. We will
focus here on the first year. The dimension of parental sensitivity measures the way
parental behaviours show evidence of responsiveness to infant’s needs and behav-
ioural manifestations and includes items such as imitation, visual attention and
infant-directed speech. Parental intrusiveness represents the opposite unadjusted
behaviours and includes items such as physical manipulation-forcing, intrusion,
negative affect/anger and hostility. Infant’s social engagement includes observable
behaviours such as visual attention, emotions, vocalizations and assessment of
tiredness, emotional lability and avoidance. Dyadic reciprocity refers to reciprocity
and mutual adjustment and regulation, and the dimension of negative states refers to
restriction and stress inside the dyad.

Rating is made on a five-point Likert scale for each item on the basis of a video
recording of a parent-infant free play interaction situation. A rating of one repre-
sents a weak occurrence of a behaviour or emotion. And a rating of five translates a
high level of appearance of that behaviour or emotion in the interaction.
Complementary scales were added to take into account other contexts for assess-
ment such as feeding context, family context or premature birth [48, 49]. Moreover,
an intensive training to ratings is compulsory, and double-blind rating is recom-
mended. The CIB has been validated in multiple studies and fruitfully applied to
different at-risk populations such as premature babies or parents with psychiatric
disorders [50-52]. Because the scale can be used throughout infancy, it permits
follow-up of dyadic interaction at successive points in time, including the opportu-
nity to assess the impact of clinical care.

9.1.7 Rethinking Clinical Care Through Research
on the Development of Interactions:
A Comprehensive Approach

As stated above, these tools are indicative of the parent-infant interactive system
and its possible risks through the developmental process. Because these tools rely
on observation grids with well-defined behaviours, they support structured
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observation of specific moments of interaction between parents and infants. These
observation frameworks can provide information and useful evaluation in a clinical
setting: they enable objective assessment of the intersubjective processes that unfold
during clinical parent and infant observations. They also offer deeper insight into
the interactive regulation system and can serve as a guide for the clinician’s inter-
ventions, providing means to promote and offer more adapted, non-judgemental
clinical care.

Moreover, these tools, with the exception of the NBAS, require video recording
and then coding of the interaction between the infant and the adult. Interestingly,
video recording alone carries benefits for the clinician. It offers the possibility of
watching the video of the interaction many times. Video recording can thus be used
to support more comprehensive clinical assessments within professional teams, as a
tool to train clinicians and, in some circumstances, as a means to scaffold parenting.
And the coding and interpretation of the recorded interaction provided by the vali-
dated tools we have reviewed and which are all based on specific observation grids
provide an important detailed and circumscribed level of analysis of interactive
partners’ behaviours.

Watching and coding video recordings might appear time-consuming and of lit-
tle use at first sight. Indeed, the identification of predefined behaviours requires
extensive training (compulsory for most of the tools), i.e. it is time-consuming from
the start of the training phase. However, training in observation has long-term ben-
efits in and of itself for both professionals and for caregivers [53]. It also helps to
foster a common language based on common knowledge that is worthwhile when
considering and evaluating human behaviour.

9.1.8 The Example of Joint Therapy

Proposals for caring interventions during the peripartum begin earlier and earlier
and are characterized by a joint interest in the parent, the baby and the interactive
“system”. Several schools are at the origin of the development of joint parent-infant
therapy. In the United States, Selma Fraiberg [54] went into the community to meet
the “hard-to-reach” families whom she followed at home. She was a pioneer in
introducing systematic short or long-term psychotherapeutic work with mothers
and their babies. She stressed in particular how maternal fantasies can invade the
functioning of the baby. In France, Serge Lebovici [55] worked on the phantasma-
goric interactions and transgenerational mandates that bear on early parent-infant
relations, and he developed innovative therapeutic consultation program. In Geneva,
Cramer and Palacio-Espasa [56] focussed on the projective identifications of par-
ents in order to identify parental conflicts, and they initiated new forms of short
mother-baby therapy.

However, these various therapeutic approaches, although they were developed
adaptively for the management of both the mother and the baby, have shown their
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limitations when a parent presents severe mental illness. Le Nestour et al. [57] have
observed that a parent with borderline personality disorder tends to mobilize their
therapist in a particular manner, often entailing a loss of focus towards the parent-
infant dyad and in favour the parent alone. The team led by Le Nestour at L’ Aubier
in France decided to set up weekly co-therapy sessions in the presence of two thera-
pists where one therapist focuses attention on observation and exchanges with the
adult, centred on the behavioural and phantasmagorical aspects of parental interac-
tion, and the other therapist is “dedicated” to careful observation of the baby. Based
on Esther Bick’s direct observation method, the second therapist focuses his/her
attention on the baby’s relationship to both the parent(s) and the therapists. This
therapeutic framework allows each partner of the dyad to be taken into account
without risk of being excluded from the relationship.

Yet, the co-therapy situation, although it is a step forward to understanding the
early functioning of a parent-infant dyad, does not permit a full-scale appreciation
of how parent-infant interaction functions in an everyday context. Not only because
the clinical setting is not a natural one but also because of the presence of the thera-
pists. The window opened on the parent-infant world by the co-therapy situation
could be indeed further enlarged by observing the parent and infant together in a
situation with no other identified partners. Given the complexity of the dynamics of
interaction, it is hard to observe even with a highly trained view. How can the clini-
cian’s observations be enriched and broadened?

9.2 Conclusion

The tools described in this chapter have been elaborated to offer the opportunity to
observe what is likely to occur in everyday life between the infant and the parent,
that is, in situations that remain intimate and rarely accessible to outsiders. This
constitutes another major advantage of their use by clinicians. Early detection of
interactive distortion provides a window of opportunity for clinical intervention
focused not only on parental or infant symptoms but on the dyad itself.
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The NBAS: Supporting the Newborn 1 0
and Its Family at Birth

Drina Candilis-Huisman

Originally a pediatrician, but enlightened by his psychoanalytical training and his
knowledge of empirical research on early interactions (very novel at that time),
Brazelton wanted to encourage the medical world, especially neonatologists and
pediatricians in maternity wards, to change their views about the newborn and
therefore about its family and the way it would reorganize around the newborn
after birth.

This, according to Brazelton, had two direct consequences: on the one hand, to
consider the baby as an interactive partner from the start and, on the other hand, if
the establishment of the first ties between a baby and its parents did not go as well
as hoped for, not to stick to the dogma of exclusive parental responsibility and spe-
cifically not to stigmatize mothers. The demonstration of deep individual differ-
ences, whose effects are expressed as early as the first moments after birth, made
him realize that infants may actively participate in fostering interactive dysfunc-
tions. With this new and essential idea in mind, T. B. Brazelton became concerned
with making parents more familiar with their infant’s specific features, thus enhanc-
ing and supporting finer adaptation to their baby.

According to Brazelton, developed countries have completely entrusted the care
of their child to health professionals. This has somehow undermined parents who
have lost confidence in their child’s inner competencies and resources and possibly
also in their own. This actually highlights how Winnicott, in his BBC radio talks,
used to remind parents and families in postwar Britain that babies are ready to inter-
act from the start and that parents might intuitively know best, or at least well
enough, how to communicate with and care for them [1].

This chapter draws on my experience as a Brazelton trainer, certified by the Brazelton Center at the
Children’s Hospital in Harvard, Boston, and my practice as a clinical psychologist in perinatal
care. For a complete description in French, see a book entitled Rencontre avec T. B. Brazelton, Que
nous apprennent les nourrissons? (Editions Eres, Toulouse, 2011) [2].
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Early observation of the newborn consists in relying on the child’s ability to
restore parental self-esteem based on their own intuitive knowledge, one that might
have been partly “confiscated” by the technical medical world. This ambitious
approach was based on Brazelton’s considerable knowledge of the already complex
organization of a neonate at birth and his will to share this knowledge during the
examination carried out in the presence of and for the parents. The Brazelton exami-
nation (original name of the NBAS) requires a practioner who has expertise in new-
born competencies and is able to share it with the parents. The practitioner must
thus willingly agree to a partnership with the parents, supporting their observations
and feelings during the examination and valuing and respecting their knowledge
about the needs of their baby.

Observation of the baby fosters a form of alliance between parents and clinician,
and the days following birth are a favorable period to form strong alliances. As cap-
tured in the fairy tale Sleeping Beauty, the acts and words of each person over the
cradle take on a unique meaning and power.

Observation of the newborn child thus achieves two major goals. First, it
increases interest in the baby inspiring better training of clinicians involved in the
examination of newborns and upholding the opportunity for more scientific research
and knowledge about the neonate. Second, it encourages early preventive interven-
tion aimed at minimizing later developmental and emotional disorders which is
harder to manage once solidly established.

By taking an interest in very early life, T.B. Brazelton unhesitatingly links the
observation of the child to the clinician’s way of interacting with the infant as a sort
of personal commitment on the part of the clinician. It is necessary to go “in search
of the baby” with all that one has got: one’s body and one’s emotions included, in
order to “enter the dance” that the examination represents. Then, practitioners must
be capable of accepting the baby’s guidance, letting it play and lead. Being able to
maintain renewed wonder and astonishment in the adult-child exchange with every
new infant is essential. This allows the clinician to grasp the infinite diversity of
individual differences. In fact, Brazelton insists on the necessity to endorse the
child’s own ability to find within himself/herself the resources necessary to fuel his/
her developmental needs. He also emphasizes the emotional impact for the clinician
and the parents of the specifics of every birth process and its consequences for the
family and its internal relationships. To try to acknowledge and understand the child
as he/she is per se and to accept him/her without preconception becomes the practi-
tioner’s guideline; and this is extremely useful in the case of vulnerable children
(premature or disabled) or with infants born in cultural or social contexts unfamiliar
to the practitioner.

10.1 The Construction of the Scale and Its Principles

The first scale was developed in 1973. Five main characteristics distinguished it
from the other assessment approaches available at that time [3].



10 The NBAS: Supporting the Newborn and Its Family at Birth 183

First and foremost, from the very beginning, the NBAS was underpinned by the
idea that the newborn is a complex organism. It hypothesized that the newborn is
capable of protecting itself from negative stimuli, that it has the capacity to control
(some of) its motor responses in order to make them available for response to exter-
nal stimuli, and, finally, that the neonate is able to solicit stimuli in the environment,
this being a vital necessity to fuel development at all levels, motor, emotional,
social, and cognitive.

Secondly, one of the main aims of the child’s examination is to provide the opti-
mal conditions to obtain the “best performance” possible. This implies that the
examiner has undergone thorough training and will be able to repeatedly provide a
reliable enhanced assessment, thus letting parents be aware of the infant’s visible
“best” capacities. This consequently links the quality of the examiner’s training
with the quality of the child’s examination, i.e., the better the child performs, the
better the examiner is rated. This completely distinguishes the scale from any objec-
tive approach to an infant’s behavior. It is indeed the clinician’s intersubjectivity that
is at the forefront, one that is carefully and continually put to test by repeated use of
the scale with a clinician who is also trained to teach.

Thirdly, the baby’s behavioral responses guide the order of administration of the
items on the scale. The entire examination aims to entice the infant from an active
sleeping state to a calm awakened one, then to a less available state, such as a crying
state, and finally to bring it back to a quiet awake state. The line of the examination
thus follows a sort of ascending and descending pattern. This of course would seem
to depend on the infant. However, it also means that the examiner’s ability to follow
the child’s moves and adequately elicit state changes from stimulation to soothing
is put to test.

Fourthly, the examiner must know how to use the infant’s specific characteristics,
insofar as they enable or prevent a certain quality of response. Actions and reactions
of a child strongly depend on its state of alertness. The state of a baby reflects both
its availability to the outside world and its response to what is perceived of it.
T.B. Brazelton sometimes uses the metaphor of the interface to describe what goes
on between the infant and himself. This interface is capable of both transmitting and
receiving external or internal information depending on how infant alertness status
can filter this material. Thus, for example, it is pointless to propose orientation items
(gaze tracking of an object or moving toward a sound source) if the infant has not,
even briefly, reached an awakened state.

And lastly, it becomes understandable that the aim of the examination is not to
rate a performance positively or negatively. This would have a disastrous impact on
parents. It is meant to be an analysis of the child’s response strategies to what is
being offered within its own particular context. A highly trained clinician is able to
summarize and present a developmental profile, obtained thanks to answers grouped
in general clusters, and thus give insight on how an infant might be on at risk trajec-
tory rather than poised to follow a typical course of development. The assessment
accurately describes each item on the scale with nine different scores per item. This
has at least two advantages. One is that this enforces reliability between examiners,
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and the other is that infants are observed with minute detail instead of recorded
average performances. The result is that it reduces the risk of flattening out indi-
vidual differences, including specific strengths and potentials.

The guidelines, defined in the 1970s, have never varied since, although several
reviews of the scale have updated it to comply with novel scientific knowledge and
have thus adjusted the diagnostic and clinical scope of the examination. Changes
were first undertaken in 1984 [4] and then in 1995 [5] in order to improve the scale
in two directions:

1. To offer a clearer understanding of an infant’s strengths and vulnerabilities.
2. To place greater importance on the qualitative part of the assessment by integrat-
ing the examiner’s subjective experience and his/her empathic movements.

With the “eight additional items” in the last version, the examiner establishes the
quality of the baby’s attention, how durable it can be, the confidence it inspires, and
specifically if the infant is able to elicit an adult’s attention. This is a much more
subjective approach to the infant as an individual. It attempts to summarize the level
of the intersubjective exchanges that the newborn shows itself capable of. This is
considered to reflect its level of maturity.

10.2 The Scale and Its Added Touchpoints: Environment
as a Window to the Antenatal Period

In spite of the giant steps that research has accomplished thanks to ultrasound
exploration, intrauterine life is captured only in the aftermath of its effects. It has
been coined the “first chapter” of life, but full term gestation is still necessary to
fully apprehend the givens of the human infant.

Some prerequisites are necessary to use the NBAS. It is essential to take gesta-
tional age into account in order to analyze the quality of the assessment. The mini-
mum threshold for a baby to be examined using the scale is 37-week gestational age
(i.e., definition of a full-term infant). For an infant under 37-week GA at birth, the
items will be too demanding, and therefore the evaluation will lack validity and reli-
ability. Information about health issues in pregnancy, such as maternal malnutrition,
addictive behaviors (i.e., abuse of toxics, alcohol, drugs, tobacco, etc.), and exis-
tence of at-risk conditions during pregnancy whether due to maternal illness (pre-
eclampsia, gestational diabetes) or infections directly affecting the fetus (toxoplasma,
cytomegalovirus, etc.), needs to be included in order to adequately use the
NBAS. And of course, information related to birth and delivery is equally crucial.
All of these elements will impact neonatal behavior at birth. During pregnancy, the
manner in which each fetus develops will be unique resulting at birth in a specific
way of responding to the intersubjective world the infant encounters.

In utero development marks a vital period for the construction of the neonate as
an already unique individual. The infant could be considered the product of an epi-
genetic evolution in which, from its conception, embryonic biological development
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interacts with the uterine environment, including the placenta and its multiple char-
acteristics. Therefore, far from seeing the baby as a tabula rasa or as a brand new
being, one could consider that it is the result of complex interactions that are difficult
to examine before birth. Metaphorically, this means that, well before birth, the infant
has been endowed with genetic and epigenetic material, a family, and a cultural back-
ground and therefore that it is already engaged in a personal trajectory.

Careful consideration should therefore be given to pregnancy. It is a window of
opportunity to start working with parents on their representations of their future
child. T.B. Brazelton considers such opportunities offered to future parents as the
first step of his touchpoint program (for detail of touchpoints program, see Brazelton
[6]). According to Brazelton and Sparrow, touchpoints are periods during the first
years of life when children’s development reaches a transformational acceleration
that can disrupt the family as a system, due to the necessity to quickly adapt to the
infant’s developmental acceleration and transformation [6, 7].

Pregnancy is thus considered the first of the 13 touchpoints they have identified,
highlighting the importance of preparation and support of upcoming parenthood
before the infant’s birth. This first meeting between parents and clinician, which
occurs in the last weeks of pregnancy, offers a unique opportunity to recognize
parental misgivings, potential fears, and the ambivalence they may feel about the
arrival of the baby and to support them and to promote reflection around the fetus,
and future newborn, and its skills. These consultations are unfortunately rarely
implemented during pregnancy. They could provide a very interesting opportunity
for prevention. In this manner, parents could be better prepared to acknowledge
infants’ needs and to cope with them. It might also add more resources to what is
often felt as helplessness on the part of parents and lower their sense of unprepared-
ness or of lurching into the unknown when their child is born.

10.2.1 The Scale: A Witness to the Upheaval of Birth

More than ever, we have to remember that “a baby does not exist alone,” not only
because of its “absolute dependence” but also because, at all levels of its personal
organization, the baby is programmed to find external support, in order to discover
and be able to make use of its own internal motives and abilities. In other words, an
infant depends on other people, not so much to act on his/her behalf or to do things
for him/her, but rather to provide crucial opportunities that will enable him/her to
rely on his/her own internal resources. Missing this point means that infants can
become overwhelmed and silenced by overly knowledgeable partners who do not
acknowledge and accept his or her role in fostering and building intersubjective
relations.

Thus, contrary to what one usually thinks, newborn assessment is not so much a
matter of evaluating the “skills” of a newborn baby; but rather a matter of giving
oneself a tool to identify the strengths and vulnerabilities of a child confronted with
an adult who seeks to provide him/her with the most suitable support for his/her
capabilities during examination.
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The observation of the newborn is based on a dynamic and hierarchical organiza-

tion according to the following levels:

The neurovegetative system, i.e., the identification of changes in the color of
the skin, in involuntary movements such as jerks, and tremulations, in other
words in what constitutes a very primitive form of protective shield. For this, one
needs to also look for signs of stress: increased respiratory frequency, hiccups,
regurgitations, yawning; all these autonomic behaviors require that the examiner
take a pause and adapts to the baby, in order to respect the infant’s rhythm and
capacity to maintain attention, or to retreat and to take into account each infant
specifically.

The tonic-motor system, which assesses the tone as well as the quality of motor
behavior, is obviously at the forefront of the evaluation of a child’s maturity.
Soft, controlled, and harmonious movements contribute to give parents an image
of the infant as an individual in control and thus a sense of confidence in their
infant. On the contrary, a baby with jerky movements or whose gestures seem to
“go beyond his goal” (e.g., if the infant’s hand seems to be released into nowhere)
can confuse his/her parents who will find him/her “nervous” or who will some-
how sense his/her fragility. The tonic system is also involved in the manner in
which infants relate. So much so, that Ajuriaguerra spoke of the “tonic-emotional
dialogue” to characterize the deep feelings shared by the mother and baby when
being held [8].

The state of alertness regulation and organization of the system. In newborn
babies, six different states of alertness can be observed: two states of sleep that
are cyclic, an intermediate state between wake and sleep (drowsiness), and
finally three awake states (quiet awake, active awake, crying). How a baby reacts
is assessed as the test moves forward. Will he/she wake up gradually or sud-
denly? Will he/she start crying? How will he/she self-comfort? Finally, does this
child show a certain stability in his/her behavior, or does he/she have difficulty
channeling his/her excitement in order to reach a quiet awake state appropriate
for interaction? He/she will then develop strategies to regulate either by falling
asleep in an untimely manner or by taking refuge in crying that is difficult to
control, which are two different styles of breaking off from the outside world that
reveal his/her vulnerability. However, tears are also an expression of the vitality
of a baby especially if they are not the only recourse it has. The examiner is also
concerned with the robustness of crying and the quality of sleep. It is not uncom-
mon that during a 20-min examination, a baby crosses the six states on several
occasions. The assessment of the organization and regulation of the states of
alertness take into account both the qualitative aspect of each state and their
quantitative manifestations.

The orientation and interaction system. Auditory and visual capacities are a
form of presence in the world that brings the newborn child closer to the adult
communication system. A baby follows a moving face or object and tracks it
when it moves along a vertical axis. He/she turns his/her head in the direction of
a sound or a voice as if to search for it and fixes his/her gaze on the sound source
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when he/she locates it. This visual activity mobilizes a motor and tonic resources,
which for a short period help focus the baby’s activity on the external mode.
He/she can even send his/her arm toward the visual or sound source, as if to reach
for it. The newborn also mobilizes all its other sensory channels (olfaction,
touch) in a way more or less identifiable by the adult, in search of anchoring and
thus of primitive recognition by the partner.

Orientation capacities can be deployed only on condition that the three preceding
subsystems are in balance with one another, not in a homeostatic way as assumed
by the Freudian hypothesis of primary narcissism but permanently in two minds:
This makes the environment or the other person a support for the expression of the
personal abilities of the baby.

The work of the examiner is to “simplify”’ the world for the baby by “question-
ing” him/her in a simple and rigorous way about his/her abilities. Paradoxically, this
means the examiner tries to be in a position that is essentially receptive to the move-
ments of the baby. This emphasizes the importance of the environment for the baby
at the beginning of life and the fact that this interactive dance with a partner must
leave the baby free to play his/her own game. The adult partner must exercise con-
tinuous empathy toward all the infant’s sensory dimensions during the interaction.
This positioning on the part of the examiner is very different from a purely experi-
mental or simply medical evaluation approach. Above all, it is based on the state the
baby is in during the assessment and the visible modifications as the examination
sequence unravels. Acting on the environment to bring the world within reach of the
more vulnerable infants is one of the major lessons that the Brazelton assessment
scale teaches us for everyday practice.

10.2.2 The Scale Seen Through a Clinical lllustration

After the invisible intimacy of what goes on during pregnancy, between the body of
the mother (to-be) and her fetus/baby (to-be), birth can be seen as a disruption: the
mother will need to rapidly discover the new little human being that she has dreamed
of and perhaps imagined, with or without the support of the ultrasound image; rec-
ognizing the real infant in front of her with its innate capacity to entice the outside
world, grip and retain its proximity in order to survive. This is the first major asym-
metry, after the separation of physical birth, that early relationship aims to rectify.
Being together, but separately, is the challenge that the dyad is faced with. They will
build life as a pair, replacing the intimacy of pregnancy by a proximity made of
smell, touch, gaze, and nourishment. Winnicott, in his theory of parent-infant rela-
tionships, emphasized the part played by the child and the part played by the parents
in the construction of intersubjective relationships [9]. The Brazelton NBAS scale
serves as a guideline to try to understand what is happening from the point of view
of the threesome involved, the newborn, its parents, and the clinician.

The following clinical consultation will illustrate the complexity of these various
interactions:
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We have an appointment with Benjamin’s family because his mother has already
phoned the PMI (Maternal and Child Protection Service) several times during her
pregnancy and since the baby was born. She needs to share her various difficulties
and asks for advice. The nurse, even though she has never met the mother, suggests
that she comes to assess the baby with the Brazelton scale, in a framework that is
generally offered for first appointments.

During these first meetings with the parents, consultations last an hour on aver-
age, often longer. A sufficient amount of time necessary for a complete examination
of the baby and touchpoint/supportive dialogue with the family needs to be planned.
It is not uncommon afterward to offer a follow-up, regardless of how far away the
Sfamilies’ homes are. This first, apparently very ordinary, consultation will show how
the observation of the baby’s behavior gives insight about the infant’s state and how
it interacts with his/her mother and family. It also allows us to respond to and dis-
cuss the parents’ questions.

Benjamin is 3 weeks old. His parents are both in their thirties and very proud of
their first baby. The father seems to be extremely sensitive to his son and observes
him carefully. The parents present very differently. The father is wearing a suit; he
seems to have taken time off work to come to the consultation. The mother is in jeans
and seems quite casual. She looks younger than her age. She says she does not
really know what awaits her (she appears unclear about what to expect from the
consultation).

The baby is in a crib, nicely dressed in soft woolens. At 3 weeks, he has already
had several consultations for colic, and the pediatrician has advised medication.
These small concerns do not undermine the pride of the father, who mentions the
measurements of his boy and the speed of his growth. The mother stands somewhat
behind him. I lean over the cradle to introduce myself to the baby, and I see his
nostrils expand as if he wants to discriminate by smell who this new person is rather
than gaze at the face I am offering him at that moment. The father also notices this
and is astonished but smiling. The father puts the infant on the examination table
and moves slightly away. With the help of the mother, I delicately undress the child,
who is a big, sturdy baby. I notice that his chin and legs tremble, no sooner is he
undressed. He has a uniformly colored complexion even though a bit jaundiced; the
assessments made at the maternity ward on several occasions have not confirmed
this diagnosis. The discussion rapidly moves to the subject of the Caesarean section
(that was the infant’s mode of delivery) and then to the question of breastfeeding.
The father informs me that the baby was put in an incubator just after birth to be
warmed and that he had a bottle as his first meal 1 h after birth. I am surprised at
this but do not express it, thinking that immediate breastfeeding is a relatively fre-
quent practice but making a note of this unusual behavior. I wonder if, perhaps at
that very moment, the staff did not grasp the mother’s desire to breastfeed.

The baby is awake. The first interactions are very engaging: the baby shows good
grasping reflexes and looks at me intensely. The mother comments on the fact that
her baby does not see yet. It is a little more difficult to assess the infant’s tone; when
I release his arms and legs, he gazes intently at the mobile above his head, com-
pletely immobilizing himself. The father then suggests: “It’s the mobile that he’s
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looking at.” The mother is skeptical due to her past belief. I bring the infant back
into a sitting position in front of me, and, there again, he demonstrates great partici-
pation by firmly holding his head in a vertical position, wrinkling his forehead with
the effort, as if to better mark his concentration on what I'm asking him to do. The
mother is very surprised at the intensity of the active presence of the baby. I then try
to put him in an upright position. He is at first very straight on his legs, but, contrary
to what I had hoped and anticipated, he sat a little when I try to obtain automatic
walking. He rests his entire bodyweight on my hands, which support him under his
arms, and remains static. Replacing him then on his back in resting position, as
gently as possible, triggers Moro bursts, as if he had the unpleasant sensation of
being dropped. Then face to face, he looks at me, his gaze follows me with ease, and
he seems less interested in sounds or voices. The mother then talks about her fear
that the baby be blind; she has a young cousin who was blinded at birth as a result
of an infection. She fears that the same thing will happen to her son. I ask her to
quietly call her son so that he can turn to the sound of her voice, which is a part of
the examination that is usually done during the assessment. She follows my sugges-
tion while saying that he does not recognize her voice, and, to my surprise, she does
not call him at any time by his first name or even by calling him baby. She continues
to talk to me while waiting for the baby to reorient. I feel caught in a strange para-
doxical communication. She finally tells me that she had told me so: the baby cannot
do it. And she moves away a little, while the baby begins a clear movement of orien-
tation toward her.

From then on, it is as if I also feel cast of, and when the baby, placed again on
the examination table, starts to whine, I feel briefly a little distraught as to how to
comfort him. I observe, first of all, that he again attempts and manages new and
intense visual encounters, which calm him for a short while without any other inter-
vention on my part. However, this undoubtedly requires too great an effort for him,
and he starts thrusting and projecting his arms, which end up finally disorganizing
him completely. He then starts to cry. I tell the parents that we will be able to under-
stand together what can be done to comfort him. But here again, the task is more
difficult than I had anticipated: neither my voice nor my close contact is sufficient;
I must take him in my arms and walk while rocking him. I realize that he pulls away
strongly from my shoulder to try to find my eyes and obtain visual contact. He visu-
ally clings to the contrasting tiles of the floor and to the toys in the consultation
room while searching. The mother, seeing him in pursuit of a visual target that could
hold back his tears, associates this with what happens in the evening with her at
home, when he is hardly consolable and his gaze is fixed on a red cooking utensil
swinging over the fridge, which he watches over her shoulder.

The searching gaze provides only a short-lived consolation, and the mother then
offers to breastfeed him, thinking (rightly) that this is the best way to appease him.
He quickly finds the nipple, and I observe how he suckles forcefully, his eyes closed,
and he is rolled up into a ball in his mother’s blouse; his hands are close to his
mouth, almost clinging to her breast. There is no eye contact between them but a
very close bodily adjustment. Benjamin relaxes and falls asleep, after three brief
episodes of suckling.
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The discussion with the parents continues for a while. The parents mention
how they feel very affectionately surrounded but also stifled by their reciprocal
families over two generations. The mother says, halfway through, that her own
mother advises her not to give in to the baby even though she notices that her
grandmother did exactly the opposite. A form of paradoxical communication
played out at a transgenerational level can be noted here and is underlined by
the mother herself.

The consultation that was initially requested for breastfeeding and nursing barely
addressed these issues. Yet, I would like to defend the idea that the most complete
and accurate observation possible of the baby, in the framework I have described,
allows us to better approach the unique situation of each child and its family, here
Benjamin.

Concerning breastfeeding, which was the original focus here, it must be
acknowledged that it constitutes a difficult transition for the mother. It can take
place between the second and fourth day after delivery, but obviously it is influ-
enced by what happened during pregnancy and birth, by what happens here and
now, and by everything that the baby contributes to it. It is a period of total reor-
ganization for the mother, an acutely chaotic moment that cannot be avoided.
Nine women out of ten go through a feeling of wanting to stop breastfeeding
because of discomfort, breast pain, or their own anxiety. The role of care provid-
ers is to respect this course of action and postpone the start of breastfeeding if this
proves to be too difficult. Breastfeeding is not a medical prescription; it is cultural
in the broad sense, i.e., a process of humanization. Finally, the fact that Benjamin
was not immediately breastfed after birth is easier to understand retrospectively,
when one considers the dynamics of this examination and consultation. On sev-
eral occasions, I connected (empathized, identified with) what the baby felt and
with what his mother felt with her relatives, as she was able to describe it at the
end of the consultation. That is to say, I acknowledged a mixture of presence and
absence on the part of the parent, which I have called here paradoxical
communication.

10.3 Comments and Analysis of the Clinical Vignette
Through the NBAS and More

In her lessons on the psychoanalytic observation of babies, Esther Bick’s ideas offer
a valuable insight into the place of breastfeeding in the beginning of children’s psy-
chological life. She wrote in 1967 [10]:

My thesis is that, in their primitive state, the parts of the personality are felt to
have no binding force between them and therefore must be held together passively
through the skin functioning as a border (...). This internal function of containing
the parts of self depends on the introjection of an external object experienced as
capable of fulfilling this function. It seems fairly obvious that the experience of
suckling as a prototype of the introjection of the object plays a central role in this
experience of an object capable of performing this function.
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Thus, shivers, sneezing, and disorganized movements in the baby (which can
also be included under the heading “stress signs” in Brazelton’s terminology) are
moments of non-integration (disorganized/reorganizing states) in a baby, and efforts
should be made to observe how he/she experiences them and tries to readjust and
adapt. For Esther Bick, they decrease when the mother tolerates closer contact with
the baby at times when the baby has no immediate needs.

I find this idea very interesting when considering Benjamin and his parents and
how worried the mother is that the baby in front of her will not look at her nor hear
her, thus failing to reassure her. She can bury him in the warmth of her body and feel
that he is always able to suckle even if she is in doubt concerning other sensory
interactions. I pointed out to the parents that Benjamin is a baby who has put on
more than a kilo in 3 weeks, which made his father very proud and also demon-
strates the mother’s investment and competence in the activity of feeding. She
started talking to me while showing herself capable of this very close intimate
bodily contact during feeding. Similarly, she spoke to me while waiting for the baby
to turn to her during the orientation tests. Perhaps this could help us hypothesize
some of the aspects linked to the baby being “colicky” and how he has difficulty
falling asleep at night. There are moments when he experiences an increase in his
states of non-integration, and the mother ails to provide him with an answer other
than through breastfeeding. The more he is fed, the more he becomes at risk of
increasing the colic linked to larger quantities of food that are the sole way found to
respond to Benjamin’s stress.

A little later in her article, Esther Bick talks about a baby who strongly re-minds
us of Benjamin. She writes about a child who seems to grip at his mother though
every sensory canal available. She comments that he seems to hold himself or self-
contain through gaze, listening, self-touch, and tone, as if all of his sensory energy
was concentrated on holding on [10]. At this very early stage, there seems to be no
differentiation between sensory responses: they all serve as suction cups for adhe-
siveness, or in NBAS terms, they are all used for regulating purposes. Esther Bick
goes on to point out that the same proximity needs to exist for the mother. She uses
the metaphor of the mother being like an astronaut who has lost her space suit dur-
ing this peripartum period, exploring unknown territories without the proper equip-
ment. This gives importance to the fact that the mother also needs to be nurtured,
soothed, and recognized by those around her.

So what does Benjamin tell us when he seeks visual stimulus with such con-
stancy? Probably his need to use visual communication channels as a way to cling
to a form of Winnicottian holding, a “containment function” that is insufficient for
him at this moment. The mother unravels the same need to be held and to hold onto
him. She has difficulty explaining how the appropriate distance and closeness are
too complex to establish, oscillating between extreme proximity and body closeness
and too much distancing (for Benjamin anyhow) on the other sensory canals such as
gaze or voice. It is as if both of them, mother and infant, agree to tell us, “we are
doing very well together when we touch and hold but physically separated from one
another we are lost.” This search for proximity cannot be more natural during this
period, so soon after birth. However, the need for closeness can only be satisfied by
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breastfeeding, both for the infant and its mother; thus rendering any form of physi-
cal separation increasingly difficult. We often hear mothers say they are unable to
“frustrate the child” and restrain from feeding. Nevertheless, this is in fact quite
paradoxical, since this is frustration that is impossible by default, that is to say due
to the inability to offer another type of closeness.

But then what about the father? Benjamin’s father is, as can be seen here,
extremely available and positively oriented toward the child. He actively observes
him and is amused by him; he marvels at his infant and does not doubt what is in
front of his eyes. Yet, beyond appearances, even if quite a reassuring figure for the
baby, he partly fails to offer a sufficiently reliable environment for the mother. He
follows her in her difficult quest to find a soothing link with the baby but cannot
guide and steer her toward a larger variation of regulated sensory interactions. I can
surmise the father’s delicate position as an external observer when my own demon-
strations are objects of interest or of rejection for the mother and for the baby but do
not trigger any response on her part.

Psychoanalytic thinking has opened our eyes to the shocking side of the pleasure
of suckling for the child and the mother, because of the twofold nature of the breast
for both of them, breast for baby and breast for partner, physical virtue of breast-
feeding or sexually exciting breast, bosom of tenderness, and breast of passion.
Acknowledging what a baby makes us experience during an evaluation supports this
point of view. Through the NBAS setting, the extreme strength and consistency of
the baby’s behavior in its quest for interactive mutuality and regulation are visible.
As is the paradoxical energy that it takes for a woman to become a mother while
being more or less prepared for this developmental change.

At a time, when the feeling of failure is anticipated by the mother and often by
both parents, the individual characteristics of the baby are readily interpreted by
them as a confirmation of their incapacity to offer the infant what it needs. An irri-
table baby can thus easily reinforce this feeling of failure and have a depressive
impact on parents. On the contrary, a baby unencumbered by these preexisting rep-
resentations can contribute to caring for its parents and underlining its capacities
will then enhance parental attitudes. “He looks at me, he recognizes me,” the mother
tells herself, gratified.

As we see in the case of Benjamin and his parents, the examination has offered a
much more complex picture than one would have had just by observing the manifest
behaviors of infant and parent. The examiner’s feelings and the manner in which he
or she is able to translate them avoids simply acknowledging the stereotypical “per-
fect” family image completed by the arrival of a beautiful healthy baby. The parent’s
interrogations and their stressful experiences can be shared from the inside, whether
they be linked to misunderstandings of themselves and their desires or to those of
their representations of their infant’s problems. The baby, on the other hand, uses
the unfulfilled parts of his/her vital manifestations to inform the parents of his/her
needs and insistently imposes his/her demands. Finally, the assessment using the
NBAS becomes a genuine consultation, and this is what we have endeavored to
show in this observation.
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10.4 To Continue on with the NBAS

The underlying theme of our work is based on the conviction that effective action to
support families must be based on the early alliance and long-term support that can
be established with them, relying on a network of actors that share common objec-
tives. In our community-based clinic, much of our activity with parents and their
children in the first month of life is inspired by the principles developed by the
Boston team. Brazelton examinations are offered to primiparous families as a pre-
ventive intervention for mothers who are in at-risk situations (risk of maternal
depression, single mothers, teenage or very young mothers, couples in low socio-
economic and with low levels of education and integration in the community).
Loneliness and helplessness, absence of social support, and isolation have increased
in highly dense urban areas, thus heightening the challenges of parenthood and
infant daily care. The NBAS scale seems to us a particularly appropriate tool in this
endeavor. It can not only can help early identification of potential developmental
issues or subtler interactive dysregulation but also support parents in recognizing
and acknowledging their early experiences with the infant. Moreover, it allows for
shared interventions by professionals and the family and by professionals between
themselves (pediatric nurses, doctors, pediatricians, and psychologists). We surmise
that good physical development of the child will improve parental self-esteem, dig-
nity, and respect thus providing a better future for all.
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Early Psychomotor Therapy: Support 1 1
for Vulnerable Babies and Their Families

Aude Buil

Psychomotor care is the youngest paramedical profession in France (the State
Diploma was created in 1974). Its exercise is under medical prescription and under
the dual supervision of the French Ministry of Health and the French Ministry of
Higher Education and Research. This professional discipline stems from the syner-
gistic integration of various developing functions including muscle tone in relation to
body movement, sensory perception, emotion, interpersonal relations, and cognition.
Synergy here reflects a phenomenon whereby several factors acting together create a
greater effect than the sum of the expected effects if they operated independently.
This disciplinary approach finds its roots in the work of Wallon [1] and Ajuriaguerra
de and Angelergues [2] by placing motor development within a social relational
framework and considering it a precursor to language. Throughout life, individuals
structure themselves, constructing and modifying their representations on the basis
of this functional synergy and of developing relationships and interactions with the
environment. In early childhood, psychomotricity evaluates and treats the develop-
ment and integration of the aforementioned functions in synergy. There are a number
of modes of intervention adapted to the particular characteristics of the baby and of
the mother-baby relationship, from perinatal hospitalization to the parental home, in
an institutional context or in private practice. Treatment in the practice of psycho-
motricity is concerned with the development of motor functions, language, and inter-
personal relationships. It is part of the clinical triad of “evaluating, alerting, and
providing support.”
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Laboratoire de Psychopathologie et Processus de Santé (LPPS), EA 4057, Neonatal Medicine
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11.1  Early Psychomotor Care

The early support provided by the psychomotor therapist is based on the acknowl-
edgment of the synergy of the aforementioned psychomotor functions. A first meet-
ing between psychomotor therapist, baby, and parents often works as a “consultation
guidance” aimed at reassuring parents about their skills and responding to their
concerns about developmental issues. The psychomotor therapist, together with the
parents and through joint observation, determines the level of development reached
by the baby. If the need for a therapeutic intervention proves necessary, regular,
often weekly, sessions can be set up. Psychomotor monitoring can be carried out
separately but is often integrated into a multidisciplinary care framework.

The specificity of psychomotor treatment is its focus on body tonus as a funda-
mental means by which the infant experiences the world and expresses itself. It is an
interface between the internal and external environment. The psychomotor therapist
uses body relaxation to improve the attention and concentration capacities of chil-
dren from the youngest age. In clinical practice, the psychomotor therapist often
deals with vulnerable infants who have been hospitalized in the perinatal period
following either premature birth or a medical problem (anoxia, cerebrovascular
accident, convulsions, etc.) with the risk of brain damage. Most of the time, they
present regulation disorders with permanent motor agitation and impulsivity, oper-
ating in ON/OFF, all-or-nothing modes. They are constantly agitated and collapse
into sleep consisting of micro-naps during the day or only in the evening for the
night sleep. In such situations, various strategies can be used to provide support,
such as help with sucking, rocking, vibrations (singing, stroller, car, etc.), and body
proximity (in the arms).

The parent-child interactional style is intrinsically linked to sensorimotor func-
tions. Children with sensorimotor ON/OFF functioning often have a “compulsive-
compliant” pattern associated with mothers with a “controlling” style during the
first months. When we meet these mothers during the first years, they also often
reveal depressive symptoms. They are physically and psychologically exhausted by
achild they fail to understand and who disrupts them in their capacity to be a mother.

This sensorimotor ON/OFF functioning takes root very early in the child’s life. In
fact, the vulnerable infant struggles to develop its regulatory competence. This is ini-
tially a tonic-emotional regulation through the transitions between the different states
of alertness. This regulation presupposes a physical control toward an active awake
state or, on the contrary, a letting go toward a progressive relaxation when falling
asleep. Understanding this function in the light of the syntactic theory of development
[3] makes it possible to assess what it entails for the young child and thus provides
therapeutic options that cover the following domains: self-regulation, attention/inter-
action, motricity, states of consciousness, and physiology. Support provided by the
psychomotor therapist helps children to reduce their (hyper) vigilance to the environ-
ment, to let go of their body weight and to reduce their speed of movement, to fall into
drowsiness and then sleep, and finally to slow down their heart and respiratory rhythm.

Early tonic disorders, even transient ones, can permanently hinder interactions
and relationships, development of the body pattern, and self-confidence (children’s
control of their bodies undermined by poorly controlled motor skills).
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11.2 Psychomotor Care of Vulnerable Infants

Knowledge about the early competences of babies has grown significantly since the
1980s. Neuroscience and medical imagery have shed light on fetal life from its ear-
liest stages. At the same time, advances in medicine make it possible to keep new-
born babies alive from ever-younger ages. These premature newborns, different
from fetuses and term-babies, show a particular psychomotor development, which
needs to be tracked from hospitalization onward. Inpatient term newborns have dif-
ferent characteristics from healthy term neonates. During their hospitalization, they
generally have a decreased basic tone, due to their initial medical problem and/or
sedation drug used. Motor discharges appear to be the main bodily reactions to their
environment. Thus, these vulnerable newborns will very soon present tonus regula-
tion difficulties.

In fact, perinatal hospitalization immediately places the child and its parents in a
dystimulating environment, for which none of them is prepared. The child develops
by relying on sensory and motor systems that are still immature, partially func-
tional, and exposed to atypical stimulations that break with the normal biological
continuum [4]. As soon as the patient is hospitalized, the psychomotor therapist
intervenes directly with the child and its family as well as indirectly with healthcare
teams. The psychomotor therapist often works as a guide for the implementation of
developmental care, with or without using the NIDCAP (Neonatal Individualized
Developmental Care and Assessment Program) [3]. The sensory environment in
which premature infants are placed (noise, light, odor, etc.) and the organization of
the care provided must be adapted to the sensorimotor competences of the prema-
ture infants and encourage intuitive parenting, more focused on the relational
aspects and less on the medical aspects of their child.

11.3 Early Neurodevelopmental Follow-Up

The psychomotor development of vulnerable children is currently scrutinized from
an epigenetic perspective. Very early on, genetic, cerebral, environmental, and rela-
tional factors orient the tonic, motor, and relational organization of each child. After
hospitalization and on the child’s return home, neurodevelopmental follow-up
involves organizing regular consultations, enabling the identification of warning
signs and appropriate support for the family. It also allows a multidisciplinary fol-
low-up to be set up with professionals specifically trained in the care of vulnerable
newborns and their families.

Regular psychomotor assessment, at key ages during development, uses stan-
dardized tools accessible to all psychomotor therapists, such as the Revised Brunet
Lezine [5], the Functional Motor Development from O to 48 months [6], the
Assessment of Early Social Communication [7], the Dubowitz Neurological
Assessment of the Newborn Infant [8], and the Neurological Assessment from 0 to
6 years [9]. Other tools requiring special training in their use are commonly
employed, such as, at the neurobehavioral level, the Neonatal Behavioral Assessment
Scale [10]) and the Assessment of Preterm Infant’s Behavior [11]; at the motor
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level, the General Movement Assessment [12]; and at the sensorimotor level, the
Bayley Scales of Infant and Toddler Development [13].

These tools are used in the context of follow-up consultations organized by net-
works dedicated to newborns at risk during their first 7 years. They are used by the
psychomotor therapist alone and in multidisciplinary consultation with a pediatri-
cian, a psychologist, a physiotherapist, a speech therapist, etc. according to the
needs of the child and the institutional organizations in each geographical area. This
developmental monitoring must continue during the first years of life in order to
identify the difficulties that children and their families might face before they
become lasting.

11.4 Sensory Development

A preterm infant has been a fetus living in an aqueous environment for at least
5 months. Its sensory capacities have developed according to a fixed temporal
sequence, a phylogenetic inheritance, which staggers the sensory inputs to the
developing brain. In this developmental sequence, the somatosensory structures
appear anatomically first and then functionally at the beginning of the second tri-
mester, prior to the oral chemosensory (taste) and nasal (olfaction) structures. It is
only in the third trimester that the vestibular and then auditory and finally visual
structures become functional.

The first months of fetal life are particularly rich in tactile experiences. It is the
most mature sense, and is particularly called upon by the aqueous environment. The
amniotic fluid exerts a homogeneous and therefore contained pressure on the body
of the fetus. The fetus is in weightlessness, where gravity is contained by the body
of the mother and the amniotic fluid, which promotes a liberated motor function.
The frequency of movements is particularly intense in the second trimester before
declining in the third [14]. The fetus experiences sliding on its skin created by its
own movements within the uterine cavity and by the movements of the mother.
These very early experiences support the development of reassuring body envelopes
[15]. In this context, premature birth greatly alters the quality and type of sensa-
tions, which influence cerebral development in the constitution of its cortical archi-
tecture. Als et al. [16] and Mewes et al. [17] have shown that a longer incubator stay
for a child who is born early impedes the expression of sensory skills and disrupts
the development of perinatal discrimination, recognition, and location.

11.5 Development of Neuromotor Pathways

The development of neuromotor pathways within the central nervous system provides
a fundamental theoretical basis for understanding the motor skills of children born
prematurely. The subcortical and cortical systems diverge in phylogenesis and at the
neurophysiological level [18]. The archaic subcortical system comes from the
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brainstem which is myelinated before cortical structures are'. It matures in an upward
direction (from the feet to the head) between 24 and 34 weeks of gestation. It main-
tains posture by the antigravity extensor muscles, especially the lower limbs and the
axis. It manages the quadriflexion of the limbs and controls the primary reflexes. The
more recent cortical system is derived from the hemispherical cortex. Its myelination
occurs later, between 32 weeks of gestation and 2 years. It matures downward and
participates in the control of postural tone by its excitatory or inhibitory action on the
motor neurons. It manages the tone of the flexor muscles of the shaft, the relaxation of
limbs, and voluntary fine motor skills (independent finger movements, precision, and
speed of manipulation) [18]. In utero, these two systems mature one after the other,
without constraint in their expression, since weightlessness is present. Thus, in the
second trimester, the fetus has subcortical-dependent extensional motor function in
the lower limbs and the axis, which find support against the uterine wall, the placenta,
and the bone and organic structure of the mother’s body. The uterine enclosure con-
tracts while supporting the fetus on it, which promotes the return to flexion of the
lower limbs. Moreover, during the second trimester and the beginning of the third
trimester, the child continues to grow and has less and less space within the uterine
cavity. It adopts a posture by curving the axis of the body and grouping the upper and
lower limbs.

It is also noted that when the mother perceives the movements of her baby, she
naturally places her hands on her belly, with more or less pressure on the identified
area. This action also supports the flexion of the lower limbs after an extension. It is
the beginning of a dialogue between the fetus and its mother, initiated by the move-
ments of the fetus. Feldman [19] describes this tuning in through the concept of
synchrony, as a continuous “dance” between the two partners. Beginning during
pregnancy, this is a rhythmic tuning based on biological elements (heart rhythm,
hormonal regulation, etc.) in order to prepare newborns to enter into coordinated
interactions immediately after birth. Haptonomy is based on this type of multisen-
sory interaction, which can also be initiated by both parents through touching the
mother’s abdomen [20].

Thus, in utero, alongside the maturation of the cortical pathways, the flexion of
the body axis and the limbs is physically favored by the uterine enclosure and
actively by uterine reflex contractions and by the mother.

11.6 Hypertonia of the Posterior Plane of the Body

During premature birth, the fetus goes from an aqueous environment, with homoge-
neous pressure, to an aerial environment where the atmospheric polarized pressure
is intense. This pressure is overwhelming. The premature infant has very limited

'An essential process to increase the conduction velocity of the nervous influx. It is a practical
indicator of the maturation of a cerebral system: the myelination of the motor systems defines the
type of motor function during the development of the child.
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possibilities for moving. Before 32 weeks of gestation, it only has the subcortical
system to fight gravity with, and maintain postural tone. Postural tone is the mini-
mal muscle tone required to maintain a posture without moving and to restore pos-
tural attitudes against the action of weightlessness. Moreover, the premature baby
has lost the uterine envelope, which actively contained its motor traction in exten-
sion and passively maintained its posture in a flexed position (see Fig. 11.1).

The input of the cortical system is observed between 34 weeks gestation and
2 years. This process allows the gradual equalization of the extensor muscles of the
posterior plane and the flexors of the anterior plane of the body. In fact, the prema-
ture child must recreate a sensoritonic equilibrium to maintain a background tone
and mobilize an action tone, enabling the gradual initiation of a rectification against
gravity during active motor activity (raising an arm or the head from the plane of the
bed, for instance).

The neurological immaturity at the origin of the overall hypotonia of the vulner-
able child and the motor traction in extension, managed by the muscles of the pos-
terior plane, lead to the development of pathogenic postures: cervical hyperextension,
shoulder retraction elevation, decreased posterior pelvic tilt, and hip abduction and
external rotation. These are sometimes reinforced by inadequate positioning
[21-24]. With hypertrophy of the posterior plane, the child loses the opportunity to
develop self-regulation strategies, such as putting his/her hands on the face and
mouth and centering his/her hands and feet. He/she must be calmed from the out-
side, from the human environment to which the premature baby grips physically and
psychologically.

The risk of developing hypertonia of the posterior plane is correlated with gesta-
tional age at birth. Premature births (before 28 weeks) are most at risk. A child born
at 26 weeks presents an overall hypotonia for approximately 2 months and can only
appeal to the subcortical system to maintain its postural tone and to start to move.

This muscle imbalance can have relational implications. For example, it is sur-
prising for parents and caregivers to find that a child arriving after 30 weeks can turn
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Fig. 11.1 From the uterine envelope to the incubator: when premature birth brings the fetus from
free of moving and supported (on the left) to a pathogenic posture under an atmospheric polarized
pressure (on the right)
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his/her head when positioned on his/her stomach, when such a movement is too
difficult when he/she is placed on the back. This is because, on the stomach, the
baby mobilizes the extensor muscles of the neck instead of the flexor muscles of
the neck when on the back. Without support, or with a non-adapted support, on the
back, premature babies have their heads turned to the side with a parietal support.
The head rests passively on the mattress. Because the cortical system begins myelin-
ation from 32 weeks, it is still very difficult for the child to maintain the head in the
axis of the body (with an occipital support). This can lead to muscle shortening if
good positioning practices are not followed for premature infants, with a regular
alternation of positions. This alternation must take into account the cranial and cor-
poreal supports of the child [24, 25]. The hypertonia of the posterior plane leads to
greater ease in thoracic respiration (high and superficial) achieved by a movement
of extension of the chest and a short exhalation phase. The latter requires relaxing
muscles of the posterior plane of the body axis and of the upper limbs and slightly
curving the body axis. Their respiratory rhythm is therefore rather rapid. The slow-
ing of the respiratory, and therefore cardiac, rhythm requires a long and deep exha-
lation phase. This same difficulty is observed in children with genetic syndromes or
with long-lasting axial and peripheral hypotonia. They recruit the tone of their pos-
terior plane to breathe, move, and communicate, which durably affects their rela-
tional and motor patterns. Once engrammed at the brain level, these patterns will be
used daily and will serve as a basis for further development and are likely to nega-
tively impact the following steps like turning, sitting, babbling, spooning, etc.
Supporting the axial flexion/extension balance during hospitalization and afterward
at home would allow children to develop abdominal breathing at a normal rhythm
for their age. The psychomotor therapist works at providing tools to support a less
pathogenic posture, thus offering opportunities for the baby to enter into a relation
with his/her social environment enhancing his/her ability to communicate.

However, there are also risks in the relationship between the parents and their
child. In the example described above, parents regularly see their child turn his/her
head. They therefore assume that this gesture is possible and pay little attention to
the postural prerequisites that it supposes. Parents have lateral access to their child
through the incubator windows. How will they react when their child (on his/her
back at the moment in question) will not turn his/her head toward them when they
speak to him/her? They may think that their child refuses to look at them, to make
contact with them, and may believe that he/she does not want to, when in fact he/she
is unable to. What are the implications of these everyday situations?

11.7 Providing Support to Parents through Psychomotor
Care

During the consultation, parents may express a narcissistic wound in their parent-
hood related to the disabilities of their child. They often see him/her as courageous
but very fragile, especially from the physical point of view. Smallness contributes a
great deal to this feeling. When we mention touch and manipulation, they say they
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are afraid to “break” the child, like a small porcelain doll. It is up to us, as profes-
sionals, to support children bodily so that they can reveal and develop their motor
and interactive skills. Work on incubator and cradle positioning is a prerequisite.

In parallel, providing parents with psychomotor care sessions will create a space,
outside primary medical care, where attention is focused on the baby’s body. Its
early preventive intervention is effective in enhancing parental sensitivity and infant
attachment security. The parents discover it and communicate with their baby by
following their own tonic, emotional, and rhythmic responses and those of their
baby. The anxiety associated with perinatal risk and separation, the smallness of the
baby, and the medical environment make it difficult for parents to develop their
skills such as in holding and handling their baby. Their intuitive parenting is under-
mined [26]. The psychomotor therapist scaffolds the parents to encourage the hold-
ing of their baby with his/her flexion motor patterns. Parents will be able to
understand their infant and his/her evolution better apart from the vital aspects.
Inside this dedicated time frame, parents focus on another aspect of their child that
is unknown to them. Interactions are often far from optimal, and parents experience
difficulties in recognizing and adjusting to their infant’s signals, leading to a
decrease in touch, vocalizations, and gaze [27]. This scaffolding helps parents to
discover their place and their parenting skills with an infant who is kept alive and
fed by others.

The psychomotor therapist provides support to the parents by helping them to
observe and discover the sensori-tonico-motor and relational skills of their baby and
their evolution over time. The psychomotor therapist provides a triple support: to the
baby, to the parents, and to their mutual attunement. For example, in a situation of
nursing or holding, a concrete stabilization of the baby’s body allows him/her to
experience his/her exploratory skills toward him/herself, his environment, and the
relationship with his/her parents. The psychomotor therapist also supports parents in
their own posture and tonic-emotional regulation. The psychomotor therapist pro-
poses body readjustements to the parents and the baby throughout the consultation,
in order to facilitate their tonico-emotional atunement. Dialogue with the human
environment is the preferred means of regulation. Tonus is a relational and commu-
nicational vector. It is the first means of expression of the baby who has to translate
and transcribe to the world his/her emotional experience. Emotions take shape in
tonus changes. This tone plays an important role in the postural function that sup-
ports or prepares the execution of a movement. Dialogue with the human environ-
ment is the preferred means of regulation. At this age, regulation is external and
refers to the child’s interactions with his/her environment, according to Wallon’s [1]
assertion that the baby belongs to his environment before belonging to himself.

Shared observation supports the budding relationship. The first experiences pro-
vide a basis for those that follow between a parent and his infant. This baby who
seems strange and foreign at first must not remain so. Parents who better understand
the reactions of their baby, and the care he/she needs, will be able to adjust to him/
her. Through its tonic-postural changes, the baby manifests a need, and the parent
sees a signal, requiring an answer. The parent gives meaning to this message which
was not specifically addressed to him. Throughout the relationship, a feeling of
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parental competence arises, and thanks to the adjustments of his responses, the baby
assimilates and integrates a repertoire of tonic-emotional expressions, which will
serve as a basis for communication. The quality of this communication will rely on
the repetition, regularity, and consistency of the responses (responsiveness) of his
social partners. Indeed, the baby, whether vulnerable or not, and his parent play a
part in this early dialogue.

11.8 Conclusion

A child who experienced neonatal hospitalization, although competent, remains
extremely vulnerable long after discharge. The difficulty is thus to perceive his/her
competences and to do everything possible to help him/her express and develop them.
This involves adults (parents and professionals) observing and listening to the child
during all its motor, emotional, and relational expressions. It also requires quality in the
care and the practice of all the gestures of everyday life, as well as the desire to provide
an adequate environment to the child. In addition, the parents must be encouraged as
soon as possible to make quality gestures to help them become self-confident with their
baby. The return home also needs to be prepared, so that their baby can develop as
harmoniously as possible. The psychomotor support offered during hospitalization
must continue during the following months in order to support both the development of
motor and relational patterns in the baby and a high-quality parent-infant tonic-emo-
tional attunement. Early psychomotor care is complementary to medical care.
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Diagnostic Classification: 0-3R. A Tool 1 2
for Early Interactive Clinical Assessment

Matylda Alecian and Francois Medjkane

12.1 Classification of Mental Disorders in Infant Psychiatry

International diagnostic classifications such as the DSM-5 and the ICD-10 are cur-
rently in use both in adult and child psychiatry. They answer the need for a common
language, for use between clinicians and researchers worldwide, to improve scien-
tific communication and promote mental health as part of general and public health.
Notwithstanding the anthropological criticism and theoretical discussions linked to
the concept of objectivity in mental health disorders, we wish to underline how
these diagnostic classifications conceived for the description of mental disorders in
adults may pose some problems when applied to infancy, toddlerhood, and even
childhood and adolescence. Some of the general diagnoses of adults are transposed
to childhood problems, such as depression, with adaptation essentially linked to the
existence of differences of duration and intensity. Sometimes, the existence of para-
doxical symptoms specific to childhood is added to adult descriptors. Mostly, in the
DSM, there are but a few specific child diagnoses. Thus, diagnoses based on these
tools seem poorly adapted to infant psychiatry and often oversimplistic. Most
importantly, international classifications lack developmental and interactive per-
spective and are therefore insufficiently relevant. The criticisms generally made
regarding the adaptation of classifications of adult diagnoses to child diagnoses con-
cern the almost total absence of specific criteria. These criticisms reflect a more
general evolution in pediatric psychiatry, which is moving away from the concept of
the child as a “miniature” adult, and underline the specific nature of early develop-
ment at this age in addition to the polymorphic character of its symptomatic
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expression. It thus appears crucial that a symptomatic interpretation be combined
with a developmental one.

Conversely, the nosographic question for infants and children involves a choice
between a categorical and a dimensional classification. By definition, infancy, tod-
dlerhood, and childhood represent only a temporal sequence integrated in larger
developmental processes. Clinically, it clearly appears more relevant to use a dia-
chronic approach than a synchronic one. For children, each new acquisition changes
the modes of expression they use, their modes of thinking, and thus their modes of
adaptation to the environment.

The special nature of psychiatric diagnosis for children is now well recognized.
Chatoor et al. [1] reported how working groups faced with nosographic classifica-
tions of childhood disorders met with numerous hurdles. Chatoor and colleagues
distinguished problems relevant to all ages from those that are specific to children
aged up to 60 months. The authors point out how difficult it is to assess young chil-
dren due to their rapid behavioral and cognitive development and also to their emo-
tional regulation abilities. Diagnostic classifications should be able to define
pathology as well as determine variations in non-pathological development. On the
more specific aspect of early childhood, the authors highlight the validity of the
criteria for this age, especially concerning the description of symptoms and their
duration. In fact, some symptoms do not seem relevant for this age group or at least
will require reformulation. Lastly, they note the need for researchers to create objec-
tive evaluation tools to collect symptoms in young children who are not yet able to
express their suffering. Such tools are available for ages above 2 years, but there is
a significant lack of them for younger ages. All these elements show that a specific
classification is needed for 0-3 year olds.

Two texts on diagnostic classification in child psychiatry were available in the
last decades. One was proposed by the Group of Advancement of Psychiatry (GAP)
in 1983 and constructed with a uniaxial system. The other was the first to be pro-
posed for very young infants. In French, conceived by Kreisler in 1984 [2], it was
the first to be founded on a multiaxial model including the observation
of social interactions.

The merit of these two attempts is to have prepared the ground for the creation
and improvement of evaluation tools for early psychological disorders. These clas-
sifications were the first to include attachment disorders and to mention depressive
disorders, ie. anaclitic depression (GAP) and essential depression [3]. However,
they have limitations. The first was quickly abandoned because of its linear catego-
rizations. The second one is difficult to use due to the lack of a detailed glossary,
its specific theoretical framework, and complexity, thus hindering inter rater
reliability.

Moreover, these early tools were not constructed with a developmental perspec-
tive. Yet, it is commonly accepted that a multidisciplinary and multidimensional
approach is best suited to accurately express the infant’s developmental and interac-
tional context.
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12.2 The 0 to 3R Classification

In 1977,! “The National Center for Clinical Infant Programs is founded by interna-
tionally renowned leaders in the fields of medicine, mental health, social science
research, child development and community leadership interested in advancing the
healthy development of infants, toddlers, and families.” The Zero to Three Diagnostic
Classification (DC: 0-3) was published in 1994. It emerged from an in-depth theo-
retical and clinical reflection over a 10-year period; and “it presents state-of-the-art
approaches to diagnosis and treatment planning for young children with emotional
and developmental disorders” [6]. These influential experts coming from various
backgrounds (adult, adolescent, and child psychiatrists, psychoanalysts, pediatri-
cians, psychologists, educators, and one philanthropist: Irving Harris) sought to
apply the recent discoveries in early development. DC: 0 to 3 has been translated
into several languages, among which French, which promotes its circulation and
use. The casebook that details the evaluation and treatment procedures for each
clinical category described in the DC: 0-3 was published in 1997.

DC: 0-3 is now in its fourth edition. It has been updated through a broad field
survey. The “Task Force Revision 0-3” presented the updates and the latest revision
of DC: 0-3R, changing it to DC: 0 to 5 at the WAIMH Congress in 2016.> Considering
the current use of O to 3R and the absence of sufficient data on the use of 0 to 5, we
will concentrate on the currently most widely used 0-to-3-R classification system.

12.2.1 Design

The classification was developed from a broad theoretical basis, in order to repre-
sent, as best it could, the “interactive genesis of infant psychological disorders,
between what comes from the baby, and what comes from the environment” [7].

Therefore, the design relies on theories of development and early interaction, rela-
tionships and attachment, psychodynamics, how babies organize their experience, their
regulatory modalities and individual differences, emotional development, tempera-
ment, theories of neurophysiological regulation, and environmental influences.

The revision initiated in 2002 was aimed at making the diagnostic criteria opera-
tional [8], that is to say, at expressing disorders in a quantitative way, by using the
number of symptoms, their context, and their duration. Therefore, to retain a
diagnosis, it is currently required that the child presents at least three symptoms, in
at least two different settings and for at least 2 weeks.

The diagnostic classification DC: 0-3R aims to provide a tool for professionals
working with very young children. Its purpose is to promote a global evaluation of
all clinical situations, without neglecting any essential aspect concerning young

"https://www.zerotothree.org/resources/5 14-zero-to-three-historical-milestones#chapter-263.

2www.zerotothree.org.
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children whose developmental courses so depend on the environment. Primarily
focused on the infant, the classification includes the visible medical expression of
the infant’s symptoms, the importance of stress-inducing events, as well as an inter-
active dimension with primary caregivers. The baby has a restricted range of behav-
iors at its disposal; therefore it is important to also consider contextual and interactive
ones, to report negative emotions and the impact this may have.

Due to the importance of clinical experience in infant psychiatry, the classifica-
tion was designed along a multiaxial categorical model, instead of a linear cate-
gorical nosographic tool. The use of the five axes enables the symptomatic
expression to be investigated in a dimensional perspective more suitable for
understanding a clinical situation as it develops over time and depending on the
stage of the unfolding development. For instance, diachronic inspection enables
the study of the evolution of symptoms, which is interesting during the peripartum
and early childhood when both prevention and prognosis take on such an essential
predictive role. Thus, the categories are best seen as descriptive rather than noso-
graphic, so that both developmental trajectories and indicated therapeutic inter-
ventions can be assessed.

Moreover, a multiaxial construct makes it possible to take into account a multi-
tude of possible combinations. This offers a better representation of the multiplicity
of clinical situations, especially in the first years of life.

12.2.2 Description of the Classification

The five axes that compose the DC: 0-3R were designed as additional tools to exist-
ing nosographic classifications such as the DSM or ICD-10 systems. A specific
decision-making tree guides the clinician towards diagnostic choices. For example,
the impact of external traumatic factors is considered a priority with respect to other
diagnoses because of its well-known impact on the parent-child relationship and of
its immediate acute consequences. It is also known how difficult it is for an infant to
deal with these kinds of events.

The First Axis conveys infant primary diagnosis and concerns clinical disorders,
that is to say, it summarizes the difficulties that dominate the clinical situation. To
the categories presented in the DSM-4, the DC: 0-3R adds post-traumatic stress
disorders and affect disorders, regulatory disorders, sensory processing disorders,
and multisystem developmental disorders (MSDD). For the sake of flexibility and
in order to accurately reflect clinical realities, there may be several or no coexisting
diagnoses on this axis. Incidentally, comorbidity on this axis has been widely dis-
cussed and questioned [7].

The Second Axis evaluates the parent-infant relationship using the PIR-GAS
(Parent-Infant Relationship Global Assessment Scale). It determines the quality of
the relationship with a notation ranging from 1 to 100. A score below 40 indicates a
pathological relationship. From 41 to 80, the relationship is qualified as “disturbed”
or “perturbed,” while over 81, it is considered “adapted.” The PIR-GAS scale
describes the relationship so that the environment in which the child evolves can be
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understood. However, it does not lead to the identification of a disorder, as explained
by Perret in his note on the translation of the revised version [9]. If the relationship
is pathological, the Relationship Problems Checklist (RPCL) is used to characterize
it more specifically. This checklist includes the following characteristics: “overin-
volved,” “underinvolved,” “anxious/tense,” “angry/hostile,” and “abusive” (verbally,
physically, or sexually). Three aspects of the relationship are relevant for the evalu-
ation of these disorders: its behavioral quality, its affective tonality, and its psycho-
logical implication (how the parent reads the behavior of their child).

The Third Axis provides an inventory of the medical and developmental disor-
ders as rated by the DSM-4 and ICD-10.

The Fourth Axis evaluates the impact of psychosocial stress factors on the child.
Each stress factor is associated with the age of its appearance, its duration, and its
repercussion on the child. These psychosocial stress factors may be direct or indi-
rect and extended or not. Their impact will vary according to how the caregiving
adult is able to shield and buffer the child. What needs to be determined is the
impact of an external event on the child, which depends less on the event itself than
on how it is modulated by environmental factors that help the child to cope with it.
The number of stress factors is counted, as well as their effects on the child, particu-
larly with regard to the adaptation of the infant toward relationships and communi-
cation. For example, severe effects are observed when a child shows detachment
behaviors vis-a-vis his parents, such as avoidance of closeness and being unconsol-
able. Moderate effects refer to perturbations observed in different fields, such as
oppositional behavior, sleep disorders, or difficulties in going to pre-school. When
the acknowledged stress factors do not interfere with the child’s general develop-
ment and adaptive behavior, the impact is considered slight. The wide range of
psychosocial stress factors includes “physical abuse,” “sexual abuse,” “adoption,”
“birth of sibling,” “violence in the environment,” “hospitalization,” “trauma to sig-
nificant other,” “parent medical illness,” “change of home,” and “neglect.”

The level of emotional and social functioning is reported on the Fifth Axis by
assessing the quality of play with the main caregivers and the evaluator, on the basis
of the observation and collection of data on the child’s attitude at home and in other
settings, to obtain a summary of its level of functioning. An accurate description of
each type of interactive ability or interaction level and of the age of onset is thus
provided. This axis also assesses “mutual attention” (at all ages), “mutual engage-
ment” (between 3 and 6 months), “interactive intentionality and reciprocity”
(between 6 and 18 months), “communication through affect representation (from 18
months),” “elaboration of representation” (from 30 months), and “differentiation of
representations I and II”” (from 36 to 42 months, respectively). The question is not
only whether the child has reached the appropriate level according to his or her age
but also the length of time this capacity can be maintained (e.g., mutual attention
should be maintained for at least 5 s at 3—4 months, 30 s at 8~10 months, 2 min at
2 years) and the conditions necessary for its appearance. In other words, what is the
child’s ability to engage in these processes when he or she is in a state of stress or
frustration, or to what extent does he or she need the help of the adult? A summary
of the functional levels of emotional and social development is then established.

ELINT3

99 <



210 M. Alecian and F. Medjkane

One of the special features of the classification is the creation of an adapted deci-
sion tree that includes the infant’s narrow range of behaviors. The diagnosis of the
clinical disorder on Axis I should reflect the most salient parts of the child’s disor-
der. To assist the clinician in determining the diagnostic choice, guidelines have
been developed based on two rationales. The first [5] concerns the etiological
hypotheses of the syndrome, from the syndromes most likely to be linked to envi-
ronmental influences to those most probably related to the biological vulnerability
of the child (regulatory disorders and MSDD) to arrive at those that result from the
internalization of a failing relational environment (Affect and Attachment Disorders).
Thomas [10] describes a second rationale that includes the previous one but is more
specifically focused on therapeutic interventions: mainly environmental interven-
tions (on the practical consequences of trauma), psychotherapeutic interventions
(for affective disorders, relating to parent-child relationships), and rehabilitation
interventions (for regulation disorders and MSDD, relating to sensory integration).
For example, priority will be given to the diagnosis of post-traumatic stress disor-
der, which requires rapid intervention and is thought to be essentially
environment-driven.

12.2.3 Limitations

Since the first publication of the classification, both feedback from users and vari-
ous studies have emitted a number of criticisms regarding the construction of the
tool and the accuracy of some of the criteria used. With a focus on improvement, the
authors have today taken these criticisms into account. Some have already led to
adjustments of the tool in revised versions. Others still deserve attention in order to
optimize the tool for and through clinical practice. In particular, more attention still
needs to be paid to diagnostic issues such as the delimitation of disorders and the
discrimination of variations in normality. This also covers the problem of the labil-
ity of any demarcation lines of disorders in psychopathology, and especially in
infancy, linked to both the dynamics of developmental adaptation itself and to sci-
entific advances. The optimization of the criteria to make them as objective as pos-
sible is an essential aim which would enable this tool to be used in a research
context.

Guedeney [7] and Scholl [11] have presented criticisms of the description of
regulatory disorders of Axis I. Among these, recapitulation of signs and symptoms
is a major issue, since this is done essentially through parent reports. They them-
selves have different sensitivities and limits to their children’s reactions due to their
own regulatory characteristics. This makes it complicated to obtain an objective
judgment of signs and semiological categorization on their part. Another criticism
concerns cultural aspects. They are difficult to integrate into any standardized clas-
sification tool, often leading to recurrent and prickly problems of objectification and
normativity. The 2005 revision resulted in a review of the diagnostic criteria towards
a finer description of regulatory disorders.
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The reactive attachment disorder also raises many questions. Its place on Axis /
is questioned because none of the child’s behaviors are used as criteria, with the
emphasis being mainly on the environmental description (deficiencies, neglect,
maltreatment, etc.) for both diagnostic definition and therapeutic prognosis (an
action on the environment would lead to an improvement in the disorders). The
authors also discuss more recent work on attachment disorders not included in the
classification. This it seems will be dealt with in the new 0-5 revision.

The possibility of using comorbidity on Axis I is not exempt from queries.
Guedeney et al. [12] collected the questions put forward by several authors. What is
the true function of comorbidity? Can it account for the complexity of a clinical
situation? Is it used to circumvent the guidelines of the decision tree? Or is it a
reflection of a breach in the delimitation of diagnostic categories? In addition, the
order of the associated diagnoses is not defined by the classification. Should it be
determined according to therapeutic guidelines (which differ according to country
and theoretical background) or to the prevalence of disorders in the clinical
picture?

On Axis II, criticism is focused on the threshold score on the PIR-GAS, the
absence of sufficiently objective criteria to determine whether the relationship is
normal or pathological, the too global perspective of the relationship, and the fact
that the cultural dimension is not taken into account [7]. However, other scales have
used scores with subjective cutoffs that actually have clinical validity such as the
Spielberger Trait and State Assessments [4].

12.2.4 Why Use the DC: 0-3R?

This classification is the first specific tool developed in the field of early childhood
and includes diagnostic proposals and a decision tree.

Its clinical basis enables a precise assessment of the capacities and specific fea-
tures of the child and of the ways in which it will react to treatment.

In addition, just as in the first version the DC: 0-3R offers an interesting alterna-
tive approach to severe developmental disorders that could lead to more specific
therapeutic methods. In fact, the DC:0-3 explores the extent to which early detec-
tion and intervention preclude later emergence and differentiated structuring of
severe developmental disorders. The DC: 0-3R also enables innovative investigation
of early affective pathologies.?

In his note accompanying the French translation (the DC:0-3 is translated and
validated in many languages®), Perret [9] discusses the clinical relevance of the clas-
sification. While its initial purpose was to determine a diagnosis, it seems that the
users of the first version of the tool found it extremely useful in achieving a

3See Special Issue of Infant Mental Health Journal (2003;24(4)) for a precise view of all aspects of
use of DC: 0-3.
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comprehensive view of each child’s clinical situation. Perret proposes the expres-
sion “clinical development process” to address this concept. This has the merit of
clearly expressing the idea that a clinical situation needs to be globally apprehended
by relying on the five axes that constitute the DC: 0-3R. The clinician thus succes-
sively examines the various factors that may contribute to the existence of the disor-
der in the child. This supports clinical assessment and diagnosis and also helps
determine what type of intervention is desirable for the child and his/her family.
While the classification makes it possible to identify the child’s symptomatology
and its potentially explanatory factors, it can also highlight the resources of the child
and his/her environment. Identifying these resources helps to find the therapeutic
propositions that are adapted to each situation.

Including all the different factors truly represents an added value for clinical
practice since this impacts evaluation of the disorder, etiological hypotheses, and
therapeutic proposals.

12.3 Use and Implementation in Early Interactive Clinical
Assessment

The two clinical vignettes below illustrate how the DC: 0-3R can be used for the
assessment of a clinical situation.

12.3.1 Lorenzo: To Sleep or to Interact?

Lorenzo is a child of 12 months who was referred for a sleeping disorder. He is the
first son of a young couple, both of whom work. At the age of 6 months, Lorenzo
was hospitalized for gastroesophageal reflux (GER). According to his parents, it
was from then on that the child presented difficulties falling asleep, suggesting a
form of adaptive difficulty linked to this short but anxiously lived separation. The
mother describes him as a particularly agitated child. Lorenzo spends half his day
with his great-grandmother who has been treated for depression for many years. She
is nevertheless described as a “very capable person.” Lorenzo’s father often stays far
from home because of his work. In his absence, Lorenzo co-sleeps in bed with his
mother. Lorenzo’s mother describes frequent conflicts with the father, that vary
according to her state of tiredness.

To summarize the evaluation, it is found that Lorenzo is very active and curious,
exploring the environment and engaging with the professionals available to him. He
walks into the room and stops to study and manipulate the objects that appear inter-
esting to him. During the interview, he approaches his mother on several occa-
sions in order to seek something from her. His interruptions are met diversely during
the interview, sometimes the mother responds adequately thus interrupting what she
is doing, sometimes she looks as if she does not acknowledge Lorenzo, and at other
times, she shows how frustrating it is to be interrupted while speaking. Her own
interactive solicitations of Lorenzo may then seem off-beat. Overall, the impression
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given to the clinician is one of maternal distress and inconsistency. From Lorenzo’s
point of view, it seems difficult to predict what the mother’s answer will be, and
therefore, sometimes Lorenzo reacts by crying or by angrily raising the intensity of
his solicitations. From the mother’s point of view, Lorenzo is difficult to regulate
and needs constant attention with little space for maternal response and improvisa-
tion of her own interactive propositions. An interaction with the father is also
observed separately. With his father, the interactions are characterized by an exces-
sive sensitivity of the parent to the child’s signals. Even though the father expresses
a great interest in the well-being and development of the child, paradoxically he
is not upheld in playful interactions. The father’s affective tone is characterized by
anxiety, agitation, and apprehension. Lorenzo, mirroring his father, is then emotion-
ally dysregulated in his interactions.

Lorenzo’s motor development seems to be on track: at the age of 6 months, he
was able to sit without help, and during the consultation, he could almost walk
alone. He knew how to pronounce simple words. He is an affectionate and smiling
child. On the Vineland scale, he obtained a score that was appropriate for his chron-
ological age in all domains. There are no other sensory development difficulties.
Gastrointestinal disorders have been resolved.

On Axis I, the only diagnostic criteria found is that of sleeping disorders. Trauma-
related disorder due to the short hospitalization is eliminated due to the lack of post-
traumatic symptoms in the child.

On Axis 11, the relationship with Lorenzo’s mother can be defined as having a
“tendency toward being disturbed,” i.e., a PIR-GAS score of 65 caused by over-
involvement. Interaction is characterized from the child’s perspective by interfer-
ence by the mother with the desires and goals of the child, who then shows
provocative behavior. The affective tone of the parent, often highly stressed,
leads to an interaction that is not consistent and to which the child responds with
tears or obstinacy. The mother is then at a loss as to how to react. With the father,
the relationship is coded differently, indicated as “troubled” (PIR-GAS 35),
tense-anxious. In fact, the interactions between Lorenzo and his father show a
small array of possibilities and are never relaxed without help from the
environment.

On Auxis IV, the gastrointestinal disorders were noted which, although resolved,
are considered to have produced excessive sensitivity in the child. Other psychoso-
cial stress factors include the hospitalization of Lorenzo at 6 months, the depression
of one of the caregivers, the separation from both parents due to their work, and
trauma of a member of the family (the grandmother is being treated for a tumor).
Nevertheless, the protective capacities of the environment are assessed as high, thus
rendering the impact of stressful factors weak. It is deemed that the stress factors
cannot be considered as having a negative impact on the child’s overall level of
adaptation.

On Axis V, the level of development and emotional functioning seems appropri-
ate considering Lorenzo’s age, even though he still appears vulnerable in some
areas. For example, Lorenzo is not yet able to maintain the age-appropriate level of
emotional developmental functioning under stressful conditions.
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We see here that the multidimensional character of the DC: 0-3R assessment has
several advantages in clinical practice. First, the classification makes it possible to
take into account several non-exclusive factors. For Lorenzo, for example, the rela-
tionship with caregivers, life events, and somatic disorders are all included in the
general clinical picture. From an etiological point of view, taking into account the
different factors avoids the pitfall of linear causality. This has consequences on the
proposed therapeutic approaches. Indeed, such an assessment calls for a combina-
tion of varied modes of intervention: therapeutic, educational, and social, for exam-
ple. It includes support for parents in order for them to better understand their
infant’s heightened sensitivity, educational, guidance and acknowledgment of spe-
cific parental anxiety and depressive issues when they exist.

12.3.2 Yann: How Difficult it Is to Grow when
Kickoff Did Not Go Well

Within the framework of the perinatal consultation-liaison system setup at the
maternity and neonatal hospital department [13, 14], pediatrician colleagues in the
neonatology department referred a 20-day-old infant. Yann is described as a restless
child with fluctuating eating disorders. He has been hospitalized since his birth for
diagnostic monitoring and early care as a result of an obstructed labor associated
with perinatal anoxia. The clinical neuropediatric assessment suspects motor
impairment. Extensive diagnostic assessment and etiopathogenic exploration are
ongoing.

During the first interview, conducted in the neonatology department, Yann is in
his mother’s arms, and his father is in the room close by. Yann’s father expresses his
pain and dismay concerning his son’s medical condition, while the mother seems
emotionally disconnected from both the interview and her infant. The parents, who
are first cousins due to traditional cultural preferences, have been married for a year,
and the mother has come to France as part of a family reuninification program. Yann
is the couple’s first child.

In the first interviews with Yann and his parents, great fluctuation is observed in
Yann’s behaviors. The overall motor scheme appears to be globally hypotonic, with
recurrent sudden and impulsive hypertonic movements. Numerous neurovegetative
manifestations in the form of hiccups and startle reactions are observed over short
intervals. On the expressive emotional affective level, Yann alternates between
moments of crying during hypertonic fine motor movements and other periods of
waking apathy and absence of contact. Yann seems oversensitive to sounds and
noises as well as to moderate tactile stimulation (caresses), while firmer tactile stim-
ulations appear more comforting. The reaction to the presence of others is variable,
and attitudes of interactive withdrawal are observed. His caloric intake is described
as erratic, and the speech therapist colleague who offers developmentally oriented
oral care highlights difficulties in oropharyngeal coordination during bottle-feeding.
Sleep is described as irregular, and observations made during sleep times reveal
poor-quality sleep with difficulty in reaching deep sleep.
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In terms of interactions, we find significant differences in how Yann is able to
react depending on who and how one is paying attention to him. There seems to be
more disorganization, autonomous behavior, and less contact when his mother is in
charge of nursing care. Relational avoidance and withdrawal are heightened and last
for longer periods. Yann seems to organize himself in a more peaceful way in his
father’s arms, and his attempts at mutual attention meet with more success. Maternal
unavailability seems linked to this difference in Yann’s reactions to adult interac-
tional involvement. Thus maternal behaviors need to be assessed, and maternal care
needs to be supported in order to assess how infant’s specific needs could be met.
The PIR-GAS score is very low (i.e., 20) for mother-child interaction mainly quali-
fied as underinvolvement, while the PIR-GAS scores high (i.e., 80) for father-infant
interaction thus qualified as adapted.

These differences observed in Yann’s interaction with his father and mother led
to further exploration of parental mental health issues. Yann’s mother, very with-
drawn and apprehensive of the care team, was able to discuss her own relational
issues ever since she had been an adolescent. Indeed, having left school early and
being unemployed, the everyday life she describes seems to be hampered by stress,
controlled through high levels of ritualized behavior. Psychiatric assessment
accepted by the mother then revealed many negative symptoms: affective and rela-
tional withdrawal, poverty of discourse marked by a relative lack of logic, as well as
volitional difficulties that partly account for apathy as well as social withdrawal.
Gradually, supported by her husband, she was also able to describe what seem to
have been delusional interpretative persecution experiences during her adolescence.
All of these elements pointed toward a diagnosis of schizophrenia with low-key
chronic evolution (type F20 according to ICD-10).

Regarding medical diagnosis (Axis III), Yann presented a series of symptoms
that may lead to Motor Neurological Disability. This diagnostic hypothesis relies on
symptoms such as suction/swallowing disorders, hyperexcitability, irritability with
sudden and disorganized movements, startles, and the use of hypertonic attitudes
and sleep disorders associated with the context of obstructed labor and perinatal
anoxia. The observed elements were also suggestive of a hypersensitivity type I
regulatory disorder of a fearful/cautious temperamental type.

Apart from the medical stressors, the use of repeated observations of interaction
and evaluation was extremely useful. Assessment and diagnosis of maternal psychi-
atric illness was thus possible, opening possibilities for maternal care, intensive
care, and follow-up programs for both Yann and his parents. The impact of maternal
illness in addition to the various other stressors involved was considered as high on
the Axis IV scale, adding arguments in favor of intensive and specific mother-baby
post-hospitalization treatment.

Early stages of emotional development could not be met in all circumstances
even if mutuality between Yann and his father or other caregivers except his mother
was obtained in certain conditions (the best ones available, see Chap. 3 part 1).

Thus, the DC: 0-3R, through its comprehensive approach, allowed us to explore
other possible factors linked to Yann’s negative behaviors. This shift from a perspec-
tive centered exclusively on infant symptoms as if independent from the caregivers
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and the global environment led us to offer, in addition to the proposed neurological
and rehabilitative care for Yann, specific psychiatric care for his mother, thus
addressing both maternal and infant issues. Neglect or nonrecognition of maternal
pathology would have been detrimental to Yann and his family in both the short and
the long term.

12.4 To Continue with a Classification Diagnostic Tool
for Very Young Children

The diagnostic classification presented here tries to avoid the caveats linked to the
task of categorizing disorders in a developing human being. In order to do this, the
tool presented here includes a vast array of elements ranging from the infant’s
symptoms and interactive capacities to its relationships and the environmental
impact it is submitted to longitudinally. This requires time and a comprehensive
assessment with multidisciplinary resources. Even when these are not totally avail-
able, focusing on all aspects of the infant’s characteristics and environment pro-
vides, we believe, a better dynamic view. The rapidity of development and the
necessary interactions between the infant and its environment can help understand
both, if the child is at risk, and if the environment is heightening or buffering the
child’s vulnerabilities. A more dynamic and system-oriented assessment is then
possible, leading to a whole new way of analyzing what is going astray as well as
to how to try to reorganize the system in a more positive direction.

References

1. Chatoor I, Pine DS, Narrow WE (2007) Diagnosis of psychopathology in infants, toddlers, and
preschool children. In: Narrow WE, First MB, Sirovatka PJ, Regier DA (eds) Age and gender
considerations in psychiatric diagnosis: a research agenda for DSM-V. American Psychiatric
Association, Arlington, VA, p 145150

2. Kreisler L (2004) 112. Sémiologie et catégories cliniques en psychiatrie du trés jeune enfant.
Problémes de classification et communication interdisciplinaire. In: Lebovici S, Diatkine
R, Soulé M (eds) Nouveau traité de psychiatrie de l'enfant et de 1'adolescent, vol 2. Presses
Universitaires de France, Paris, pp 1953-1970

3. Lebovici S, Diatkine R, Soulé M (2004) Nouveau traité de psychiatrie de 1'enfant et de
l'adolescent, vol 2. Presses Universitaires de France, Paris, pp 1953-1970

4. Spielberger CD, Sydeman SJ (1994) State-trait anxiety inventory and state-trait anger expres-
sion inventory. Lawrence Erlbaum Associates, Inc, Hillsdale, NJ

5. Thomas JM, Harmon RJ (1998) La classification diagnostique des troubles de la santé mentale
et du développement de la premiere et de la petite enfance un systeme dynamique pour la
connaissance et le traitement des nourrissons, des jeunes enfants et de leurs familles. Devenir
10(1):35-50

6. Berman C, Shaw E, Meisels SJ, Fenichel E (1996) Family-directed child evaluation and assess-
ment under the Individuals with Disabilities Education Act (IDEA). In: Meisels SJ, Fenichel
E (eds) New visions for the developmental assessment of infants and young children. Zero to
Three, Washington, DC, pp 361-390

7. Guedeney A (1999) La classification diagnostique 0-3 ans. Carnet/Psy 44:28-32



12

Diagnostic Classification: 0-3R. A Tool for Early Interactive Clinical Assessment 217

10.

11.

12.

. Fenichel E, Emde RN, Egger H, Guedeney A, Wise BK, Wright HH (2005) Présentation de la

révision de la Classification Diagnostique 0-3 ans (DC: 0-3R). Devenir 17(4):347-360

. Perret P (2009) L’édition révisée de la Classification diagnostique 0-3 ans et sa traduction

frangaise. Devenir (5):7-13

Thomas JM, Guskin KA, Klass CS (1997) Early Development Program: Col- laborative struc-
tures and processes. Infant Mental Health Journal 18(2):198-208

Scholl JM (2007) Classification Diagnostique 0-3 ans Révisée: une nouvelle présentation des
Troubles de la Régulation du traitement des stimuli sensoriels. Devenir 19(2):109—-130
Guedeney N, Mintz AS, Rabouam C, Le Nestour A, Guédeney A, Danon G, Morales-Huet
M, Jacquemain F, Roujeau S (2002) A propos des systemes de classification en psychiatrie du
trés jeune enfant: utilisation de la classification diagnostique Zero to three. La Psychiatrie de
I’Enfant 45(2):483-531

. Garez V, Devouche E, Bobin-Begue A, Alecian M, Minjollet P, Vallerent A, Poget M,

Oguibenine H, Heroux C, Medjkane F, Apter A (2018) La liaison en “Périnatalogie”: Des
soins entre réseau, liaison et prise en charge mobile. L’Encéphale 44(3):239-246

. Vallerent A, Garez V, Minjollet P, Heroux C, Devouche E, Apter G (2016) PPUMMA:

Expérience d’une unité mobile de pédopsychiatrie au sein d’un réseau périnatal. Pratiques en
Santé Mentale 4:5-9



Check for
updates

Growing the Brain: A New Perspective 1 3
on Child Psychiatry

Alexandra Murray Harrison

Over the past several decades, new technologies have supported scientific advances
in knowledge regarding the biological etiologies of mental disorders in childhood.
Concurrently, developmental research has revealed the essential function of the
caregiving relationship in modulating risk factors from both heredity and the envi-
ronment. As a result, the role of the child psychiatrist is challenged to transform her
traditional role as diagnostician and clinician using a standard set of interventions
designed to treat specific disorders and adopt a new role. The new role requires her
to take a more comprehensive view of childhood symptoms and their etiologies, one
that gives the caregiving environment a more central position and one that focuses
on restoring healthy function rather than eliminating specific symptoms.

A brief literature review will therefore emphasize (1) the caregiving relation-
ship—the importance from the point of view of healthy development and what hap-
pens when things go wrong; (2) the stress regulation system and the therapeutic aim
of strengthening it (“growing the brain”); and (3) the de-emphasis of categorical
diagnoses, in order to shift the focus of attention away from psychopathology to
adaptive function and healthy well-being.

After the literature review, interventions designed to support the caregiving rela-
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13.1 The Caregiving Relationship

13.1.1 Factors Promoting Protection in the Caregiving
Relationship

Even a rudimentary study of human development impresses the reader with the
enormous importance of the early caregiving environment on the developing child
[1,2]. The caregiving environment provides developmental scaffolding and a degree
of modulation of both internal and external stressors [3].

Babies are born prepared to be protected, nurtured, and enjoyed by a “good
enough” caregiver. The appearance of an infant—with a disproportionately large
head; large, expressive eyes; and the ability to cry—easily attracts the attention of
an adult, especially a parent. At birth the infant is attracted to mother’s smell, includ-
ing the scent of amniotic fluid; infants are soothed when crying, by their mother’s
odor, which organizes the infant’s behavior for nursing [4].

Corticobulbar pathways are sufficiently developed at birth to allow newborns to
signal caregivers with vocalizations and grimaces and to gaze and smile; neural
regulation of muscles prepares the newborn for social cueing of caregivers with
gestures and facial expressions [5, p. 34]. The infant learns the mother’s voice and
can learn simple rhymes and narratives in the womb ([6]; see also Part 1 Chap. 3).
Melodies that the fetus has heard in utero can be recognized by the infant after birth
[7, p. 4]. Infants begin learning speech in utero. In elegant studies, infants’ vocaliza-
tions have been shown to constitute “protocommunication” that generates vocal
responses in the caregiver and creates a parent-infant dialogue that figures promi-
nently in the growing infant-caregiver relationship [8, 9].

Similarly, parents are primed to protect, nurture, and enjoy infants. There appear
to be neural circuits connected with parental tasks and behaviors that include thala-
mus, insula, dorsolateral prefrontal cortex, medial prefrontal cortex, anterior cin-
gulate cortex, and orbitofrontal cortex overlapping with circuits involved in reward
and empathic processes [10, p. 5]. When first-time mothers listen to their own but
not another baby’s cries, increased activity is observed in several brain regions
such as the insula, amygdala, cingulate, striatum, midbrain, and orbitofrontal
cortex [11, p. 3].

13.1.2 Moderating Effects of Caregiving Relationship

We know that the foundation of health and well-being begins in infancy [3]. We also
know that health problems result from a combination of genes and the environ-
ment—both the present environment and the past, as the environment interacts with
genes to cause epigenetic changes that can affect both physical and mental health.
What is becoming increasingly clear is that the caregiving relationship can provide
a moderating effect on both genetic vulnerability and destructive features in the
environment [3, p. 4-5; 12—-14]. When the caregiving relationship fails to protect the
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infant, this moderating effect does not function, with serious consequences for the
developing stress regulation system.

Adverse events in the environment influence brain development at different
stages, affecting different functions according to the sensitivity to disruption of the
developing nervous system. The brain develops most rapidly early in life, making it
particularly vulnerable to environmental challenges in early infancy. Development
occurs in a sequential fashion, the lower parts of the brain developing first and the
higher and more complex parts of the brain developing last. Simple regulatory func-
tions (respiration, heart rate, blood pressure, temperature) are mediated by lower
parts of the brain such as the brain stem and diencephalon. Adverse events occurring
early in fetal growth can disrupt these basic regulatory systems. More complex
functions (language and symbolic thinking) are mediated by the cerebral cortex,
which doesn’t fully come online until about 1 year of life. Adverse events occurring
at this time can disrupt language and other cognitive function, but earlier interfer-
ence with regulatory capacity can cause a cascade effect in which higher-level func-
tions are compromised due in part to underlying regulatory issues.

Maltreatment in the caregiving relationship can initiate multiple neurobiological
reactions that affect the developing brain. In a recent review, Teicher et al. note that
180 original reports show an association between childhood maltreatment and alter-
ations in brain structure, function, connectivity, or network architecture [15, p. 17].
Domestic violence is another major adverse circumstance even if the child is not the
direct victim, since witnessing violence is associated with specific changes in the
visual parts of the brain and visual pathways [15, p. 655-656]. Some studies show
larger amygdala volumes in individuals experiencing caregiver neglect [15, p. 656].
Teicher et al. hypothesize that the left amygdala may be particularly vulnerable to
early abandonment or disrupted attachment, whereas the right amygdala may be
more vulnerable to physical, sexual, or emotional abuse [15, p. 656]. The conclu-
sion that psychosocial deprivation accounts for the smaller head circumference and
other adverse developmental findings of infants who experienced at least 6 months
of institutional care in Romanian orphanages (during the second part of the twenti-
eth century) is documented in numerous papers [2, 15, 16, p. 769].

13.1.3 Regulation

The intricacies of the moderating effect of the caregiver on the infant’s stress regula-
tion are demonstrated by observations of face-to-face infant-caregiver interactions,
particularly when using the still face paradigm [17]. The caregiver’s empathic reac-
tions to the infant’s intentional and affective signals are communicated by facial
expression, gestures, and vocalizations of the caregiver. When the caregiver is
neglectful or empathically absent, such as in the extreme case of the Romanian
orphanages but also in highly dysfunctional families, or when the caregiver is
depressed, such as in postpartum depression, this crucial moderating effect is
compromised or lost [18-20].
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A major contribution toward the understanding of self-regulation came from
Tronick’s work demonstrating that self-regulation is developed through reciprocal
interactions between infant and caregiver—‘mutual regulation” [21]. Tronick built
on the observations of Sander, who identified the establishment of the infant’s first
accomplishment in self-organization, diurnal rhythm, as emerging from the predict-
able rhythms of the caregiving routine of feeding, bathing, and diaper changing
[22]. Analyzing split screen videotapes of infants and mothers in face-to-face com-
munication, Tronick showed that infant self-regulation occurred simultaneously
with an interactive process of match, mismatch, and repair with the caregiver.
Tronick elaborated this model in observations of depressed mothers, where he noted
that infants had to spend more time in self-regulation because their mothers were
preoccupied with their own regulatory needs and unavailable for mutual regulatory
responses [21].

Tronick’s perturbation of the Still-Face in the Face-to-Face situation has become
perhaps the most important recent scientific paradigm in the study of early develop-
ment ([17, pp. 11-12, 323-338]; see Part 1 Chap. 2). In this paradigm, mothers are
told to (1) play with their infants as they would at home in the face-to-face situation;
(2) at a signal, make a “Still Face,” in other words, assume an impassive, unrespon-
sive face, for 2 min; and (3), at a second signal, resume play with their infants.
During the still face part of the paradigm, the infants typically attempt to elicit their
mothers’ attention with gestures and vocalizations. When this fails, they show dis-
tress and make attempts at self-regulation.

The Still Face experiment highlights the centrality of the infant-caregiver rela-
tionship in the development of self-regulation. In a typical family situation, a
responsive caregiver will comfort the baby when the baby is distressed but also
leave the baby the space to self-comfort when he initiates a “break” from the inter-
action. Both infant and caregiver do a dance of up and down—pleasurable excite-
ment and calm—as they “play” together. They can sense what the other is feeling
and what the other does or does not want to do, the other’s “intentionality,” and they
respect these communications.

An illustration of an intervention focused on regulation: Whereas the skills of
other pediatric specialists—occupational therapists in particular—have an explicit
target of regulation, the child psychiatrist can also make important contributions.
The first is to make observations about the regulatory competency of the child both
from the history and from observation. The second is in parent guidance, helping
the parent create expectations for the child and scaffold the child’s accomplish-
ments. The third is in the implicit realm and has to do with “matching” the child’s
vocal and action turns in a way that supports the child’s regulatory function.

13.1.4 Categorical Diagnoses
Categorical diagnoses have been a persistent challenge and frustration for this

author, a practicing child psychiatrist with more than four decades of clinical expe-
rience. That is because one categorical diagnosis or even two never seem to capture
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the individual child being evaluated. One major problem in using a psychiatric
nosology such as DSM V is that of comorbidity. It has been estimated that comor-
bidity rates in psychiatry are as high as 50% [23, p. 2]. Half of individuals who meet
diagnostic criteria for one psychiatric disorder meet diagnostic criteria for a second
disorder at the same time, and half of those diagnosed with two disorders meet cri-
teria for a third [23, p. 2]. Although dimensional models such as internalizing (anx-
ious and depressive symptoms) and externalizing (aggressive, delinquent, and
hyperactive-impulsive symptoms) are frequently used in studies of childhood psy-
chiatric disorders, clinicians are taught to use the DSM or another categorical sys-
tem, ICD, and third-party payment systems require categorical diagnoses.

Additional studies suggest that the liability for many disorders is influenced by
the same genetic factors, suggesting the value of a “transdiagnostic approach” to
psychiatric disorders [23, 24, p. 4]. The longitudinal Dunedin study suggested the
existence of a “p factor” that begins with genetic liability, the genes enhancing risk
for any and all disorders rather than any single disorder [23, p. 6]. This is also con-
sistent with the thoughts that psychopathology is dimensional [25]. The value of
such an approach is validated by the author’s clinical experience suggesting that
children with many different diagnoses may benefit from the same basic therapeutic
approach—a thoughtful and empathic psychodynamic psychotherapy that respects
the child’s agency, supports the parents, and involves the school.

13.2 Interventions

13.2.1 Caregiving Environment: The Parent Consultation Model
and Mini Course in Infant Mental Health

Two examples of how a child psychiatrist has addressed the need to support the
caregiving relationship are the Parent Consultation Model and the Infant Parent
Mental Health Mini course, named “Protect, Nurture, and Enjoy,” for the three tasks
of the parent or caregiver.

13.2.2 Parent Consultation Method: Child Psychiatrist
as Parents’ Consultant

This method of evaluating children with psychiatric symptoms emerged from the
author’s work in early development with infant research colleagues particularly
Elisabeth Fivaz-Depeursinge [26] and Downing [27] and also from her earlier work
as a consultant to surgeons. It includes a “parent consultation” in three sessions
[28]. The first session is with the parents alone to hear their concerns about their
child, to obtain a history of the child and family, and to generate consultation ques-
tions for the clinician as the parents’ consultant. The second meeting is with the
whole family for a play (or talk with older children) session, designed to gather data
to answer the parents’ questions. These are almost always pleasant meetings, which
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the consultant directs and does not allow anyone to feel put on the spot. The consul-
tant videotapes these family sessions, since infant research has demonstrated the
value of observational data, especially with videotape. In between this meeting and
the final meeting, the consultant analyzes the tape to come up with impressions that
address the parents’ questions. Then, in the final meeting with the parents alone
again, the consultant refers to these questions and addresses them one by one, offer-
ing her impressions and illustrating what she thinks with short clips of videotape
from the family meeting. The final step is helping the parents brainstorm what they
want to do. In the author’s extensive experience with this method, parents have cho-
sen many options. One option is to go home and try out some of the ideas they have
come up with together. Another is to request an extended parent consultation with
more observation of the video and more brainstorming about how to change family
patterns. Another is to begin a psychotherapy with the consultant or with someone
else who takes their insurance or who lives closer to them, for example. The method
gives parents a lot of freedom to make choices.

What the author has found over the many years of using this method is that it is
rarely necessary to see the identified problem child alone in order to answer the
parents’ questions and, in those cases in which it is important, that visit can follow
naturally from new questions that arise in the third parent meeting. One advantage
of this approach is that it is not focused on psychopathology but instead on develop-
ment—where the child and family are in terms of their desired developmental tra-
jectory and how to help them get closer to where they want to be. Another is that the
consultant does not immediately begin to make an individual connection with a
child who may not become her patient. A third advantage is that the consultant is
free to make many important observations of the child in the context in which he or
she lives—the way the child and the family express affect and communicate with
language and in non-verbal ways, the way the family manages transitions and sets
boundaries and maintains them, etc. These observations are in addition to the typi-
cal ones a child psychiatrist makes about the child’s behavior and the content of the
child’s speech or symbolic play.

13.2.3 Example of Parent Consultation Method

Older parents with a 5-year-old daughter, adopted at age 22 months, consulted the
child psychiatrist because of the child’s temper tantrums. They asked what caused
the tantrums and what to do to stop them. With sophisticated professionals, they
knew all the ins and outs of the adoption process and had attended multiple adop-
tion seminars. In the family meeting, the child chose the puppet of a turtle to play
with, the father chose a black-and-white dog puppet, and the mother chose a
brown puppy puppet. In the play, the two dog puppets kept tapping on the turtle’s
shell, asking it to “come out and play.” The girl anxiously kept poking the turtle’s
head and legs back into the shell, when one or the other popped out. Finally, she
had a full-fledged tantrum, screaming and kicking, until her parents carried her
out to the car.
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When the parents returned for the final meeting, they brought up the tantrum and
their sense that their daughter had low frustration tolerance demonstrated by her
inability to manipulate the turtle puppet. Viewing the video with the consultant,
however, they could not avoid the observation of the turtle’s efforts to avoid the
controlling intrusions of the two dogs. The consultant noted what she saw as an
apparent urgency to make a connection expressed by the two dogs in the play and
wondered about separation or loss in the parents’ lives. She inquired about what
events had occurred in their lives when they were the age of their daughter, 5 years
old. The father said, “When I was 5-yo my family moved. We had a dog who kept
running away back to the old neighborhood, and we had to give him away to a
neighbor in that neighborhood, because he couldn’t get used to the new home.” The
mother looked at her husband in astonishment. “When I was 5, she said, ‘we had a
dog, and when we moved my parents thought we couldn’t keep the dog in the new
home, so we gave him to a neighbor in the old neighborhood, but he kept running
away from that family to our new home in the next city and barking at the door to
be let in. My parents finally agreed to keep him in our new house.” Neither parent
had been aware of the other parent’s story about the family dog that could not adjust
to the new home. Although the parents had become familiar with the multiple reac-
tions common to adoptive parents through their seminars and readings, the visual
image of them with their daughter suddenly confronted them with the shared uncon-
scious fear that their little daughter would not “bond” to them and become “adjusted
to her new home.” The consultant pointed out the turtle’s self-protective response to
the tapping on her shell, and the parents appreciated the turtle’s need for a more
graded and respectful approach to making a connection. They understood that it was
their insecurity about their bond with their daughter that led them to behave in an
intrusive way. The answer to their question was that the child was having tantrums
partly in response to their over control and that she needed them to become more
respectful of her sensitivity to intrusion. In other words, her parents’ own emotional
needs sometimes led them to overlook their child’s regulatory needs.

13.2.4 “Protect, Nurture, and Enjoy”: Intensive Infant Parent
Mental Health Mini Course (PNE)

In the course of her career, the author’s interest in prevention has become a primary
concern. Believing that the most cost-effective way to support the infant-caregiver
relationship was to train professional and paraprofessional caregivers about infant
mental health, the author and a team of infant mental health specialists collaborated
with a team from a nursing school to develop a curriculum to teach nursing students
in North India.! The curriculum includes knowledge about current developmental
research and multiple instructional videotapes, as well as clinical demonstrations in

"TAmerican team members collaborating in giving workshops and designing PNE include Ginger
Gregory, Alayne Stieglitz, Elizabeth Levey, Anna Baumgartel, and Abishek Bala; Indian collabora-
tors are Neena Lyall and Himanshu Lyall.
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the wards and villages. “Protect, Nurture, and Enjoy” (“PNE”) is named for the
three main tasks of an infant caregiver.

The clinical demonstration piece of the PNE consists primarily of the Newborn
Behavioral Observation (“NBO”), a tool developed by Nugent to support and
strengthen the infant-parent relationship.? In addition to the NBO, the clinical piece
of the PNE includes a discussion of the mother’s pregnancy and delivery and an
exploration of the support system available to her in her family and community.
Finally, the PNE emphasizes the value of music and song, for example, asking new
parents to sing to their babies. This addition to the training introduced culture in the
context of the tunes, rhythms, and words a particular culture uses to welcome an
infant into the world. The addition of songs strengthened the goal of individualizing
the PNE to fit the specific group of caregiver participants. Evaluations of the stu-
dents following the course demonstrated good apprehension of the basic principles
and of the information given in the course.

The PNE is now a part of the curriculum of the School of Nursing of the Christian
Hospital of Kasganj and has also been given at two institutions serving high-risk
populations in Lima, Peru, and Grenada. The course is continually evolving, through
updating the study guide and bibliography to make the course current and giving the
training in different institutions and different countries and to different caregiver
groups. The PNE training also emphasizes the self-care of the caregivers, especially
in the case of parents who mistreat or neglect their infants. Reflective supervision
groups may be helpful in supporting the caregivers as they face these stressful clini-
cal situations.

13.3 Concluding Remarks

As aresult of an explosion of new knowledge in the field of developmental psychol-
ogy, especially research exploring the caregiving relationship and the stress regula-
tion system, and also as a result of questions about the validity of categorical
diagnoses, the role of the child psychiatrist is challenged to transform her role. In
this chapter, the author has attempted to describe the pivotal features of develop-
mental theory that have affected her clinical thinking and practice. Consequent to
this new knowledge, she has decided that it is essential to take a more comprehen-
sive view of childhood symptoms and their etiologies, rather than performing as an
expert diagnostician. In her clinical thinking and practice, she now gives the care-
giving environment a more central position, attends carefully to the need to develop
regulatory competencies, and focuses on restoring healthy function rather than on
eliminating specific symptoms. The chapter offers clinical examples to illustrate the

2The Newborn Behavioral Observations (NBO), an adaptation of the assessment tool NBAS,
developed by Brazelton and Nugent [29]. The aim of the NBO is to demonstrate to parents the
particular competencies and sensitivities of their new infant, in that way promoting a responsive
and supportive caregiving relationship.
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shift in emphasis and the different clinical interventions resulting from these new
perspectives.

It is the author’s opinion that the mental health needs of the world’s children
require the child psychiatrist to take a step back from the role of clinician working
one on one with a child and function instead as a teacher and as the leader of a team
of other clinicians who will focus on specific areas of function—educational
(teachers and special educators); regulatory (occupational therapists); making
meaning of self and other—parent consultants; and psychotherapists. Such a role
will be perceived as a loss by many who chose child psychiatry because they want
to do psychotherapy. However, it is true that in order to fill this more comprehen-
sive role, child psychiatrists must understand the way individuals make sense of
their experience and of themselves in relationships. That understanding is central
to the role of teacher and consultant in child mental health. In fact, the author
believes that it is essential to be well trained in psychotherapy and even to maintain
a small practice in order to adequately fulfill these roles. A skilled teacher and
consultant uses an awareness of the way human beings make meaning as a fulcrum
of this important work.
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