
MASSIMO AMMANITI e CRISTINA TRENTINI  

 

“ IN MOTHERS’ MIND” 
Beginning from Bowlby’s essay “The nature of the child’s tie to his mother” (1958), theoretical 

construct of attachment became the largely productive research area in the sphere of developmental 

psychology. Researches in the field of attachment theory (Sroufe, 1995), of interactional studies 

(Tronick, 1982, 1989) and of psychoanalytic area (Emde, 1999; Fonagy, 1998, 1999a,b) emphasize 

mother’s function in welcoming and transforming her infant’s affective expressions, in order to 

guarantee him psychophysical wellbeing by reinforcing his communicative and affective regulatory 

skills. 

Mother’s ability in keeping the baby in the mind during pregnancy is an important marker of the 

quality of nurturance behaviors in the post-partum period (Ammaniti et al., 1990, 1995). In fact, 

during pregnancy, along with the changes about the feminine identity, the achievement of maternal 

role and the re-elaborations of mental representations, the organizational conditions of caregiving 

system develop: such system represents the whole of the specific behaviors which let the mother 

take care of the newborn, welcoming both his primary needs and attachment requests (George & 

Solomon, 1996, 1999). 

Maternal nurturance behaviors are influenced by mother’s ability in considering the infant as a 

separated individual with specific needs (Ammaniti & Stern, 1991). The full acknowledgement of 

infant’s individuality represents the outcome of a progressive disengagement from the total 

identification processes that are typical in the early post-partum period and characterize the well-

known condition of “primary maternal preoccupation”. Such condition has been conceptualized as 

“almost an illness” that a mother must experience and recover from, in order to create and sustain 

an environment that can meet the physical and psychological needs of her infant (Winnicott, 1956).  

About the third moth of life, when the baby expresses in a more active way his wellbeing and has 

gained a steadier role in maternal mind, such condition gradually disappears: in this period, mother 

begins to express some disengagement behaviors, well tolerated by the infant. Thus, the woman 

becomes a good enough mother and learns to present her infant the object at the right moment, 

neither too soon nor too late, according to a temporal synchrony which is based on affective 

attunement (Stern, 1985). 

Mother’s ability in recognizing her infant’s emotional cues derives from a full emotional 

availability towards his affective communications (Emde, 1980): this empathic aptitude allows the 

mother to welcome and understand the richness of infant’s affective expressions, within a 

relationship aimed to empower the development of his autonomy (Sorce & Emde, 1981).  

Attachment, maternal emotional availability and reflective functioning 

According to Fonagy (1998, 1999a,b), mother’s emphatic ability is connected to reflective 

functioning, which, through metacognitive competences, allows her to ascribe the baby a “theory of 

mind” (Baron-Cohen, 1991), that is to interpret his states.  

Reflective functioning represents the outcome of a developmental interpersonal process which 

allows individual to understand that his own and others’ behaviors are the overt expression of the 

dynamic flow of not observable underlying mental states, namely intentions, desires and emotions 

(Slade, 2002, 2005). Such achievement allows the mother to adequately respond to infant’s 

affective cues, by referring to a multiplicity of representational models of Self and Other, which are 

organized on the basis of her-own attachment experiences. 

Mothers with secure internal working models show a reflective functioning which allows them to 

integrate positive and negative affects related to their-own attachment experiences: these women 

represent their infants as “mental agents” and mirror their emotional experience without any 

distortion. Mothers with a dismissing attachment can’t recognize memories and negative affects 

linked with their-own infantile experiences of refusal and don’t succeed in attuning with their 

infant’s negative emotions. Further, these mothers can show selective mechanisms of affective 

attunement, which are defined by the refusal of infants’ needs of consolation and by the extreme 



reinforcement of their requests of autonomy. At last, preoccupied mothers show partial abilities in 

responding to infant’s requests of consolation and proximity, but reveal low competencies in 

welcoming their needs of autonomy (Haft & Slade, 1989).  

Dyadic reflective transactions organize the development of infantile Self, which is shaped by the 

internalization of significant emotional experiences shared between the infant and the mother 

(Emde, 1992; Fonagy et al., 2002; Slade, 2002). 

By defining affective regulation as infant’s ability in facing high levels of eversive arousal, Sroufe 

(1995) evidenced how attachment bonds can be considered as emotional relationships. In the sphere 

of significant relationships infant relies on the emotional availability of the mother, who is aimed to 

regulate his internal states of activation (Emde, 1980).  

From this perspective, secure and insecure attachment models, evidenced during the Strange 

Situation Procedure (Ainsworth et al., 1978), can be considered as specific markers of infant’s 

regulatory skills during the interactions with the mother. Secure attachment represents infant’s 

ability in regulating his-own tensions by referring to maternal emotional availability. On the 

contrary, insecure attachment evidences a dysfunction of regulatory skills in infant, who can’t rely 

on his mother in order to regulate his-own internal states of activation. In such conditions, the infant 

can partially deactivate his-own emotions (as it can be evidenced in avoiding attachment models) or 

he can exasperate its intensity (as it can be observed in anxious-resistant attachment models) 

(Cassidy, 1994; Cohn et al., 1992).  

Secure attachment relationships allow the infant both to recognize his-own emotions and to be 

responsive towards the affective states of other individuals (Kestenbaum et al., 1989; Sroufe, 1983, 

1990; Waters et al., 1979).  

Affective mirroring can be considered the privileged context for the development of infant’s ability 

to ascribe the Self and the Other significant affective states, which can be shared within empathic 

communicative exchanges.  

Affective mirroring  

Stern (1985) defined affective attunement as an interpersonal and communicative process, through 

which the mother communicates to be connected with her infant’s emotional signals. Such construct 

implies that the mother is engage within three different interactive stages, involving: the recognition 

of the meaning of infant’s communicative signals, beginning from the monitoring of his behaviour; 

the restitution of these same affective states to the infant in a transformed form which is not the 

result of a simple imitation; the implicit communication that such transformed responses are 

referred to infant’s affective state and not to her-own one. 

Whereas Beebe and colleagues (1997) adhered to Stern’s perspective, by explicating the whole of 

maternal behaviors during attuned exchanges, Fonagy and colleagues (1991) suggested a more 

articulated explanation of this phenomenon. According to these authors, when a mother attunes to 

the infant, she reflects upon his affective experience and returns it in a transformed form, actively 

intervening in the development of infantile Self.     

During face-to-face interactions, the mother must go beyond the strict imitation of infant’s 

emotional expressions. As Gergely and Watson (1996, 1999) have shown, the mother is able not 

only to produce emotional patterns corresponding (via imitation) to the infant’s affective 

expressions, but also performs a transformed, perceptually marked (which means exaggerated), 

version of the realistic facial expression of the baby. Such exaggerated versions signal that the 

mother is reproducing infant’s affective state and not her-own one (Gergely, 2004; Gergely & 

Watson, 1996).  

The mirroring mother does more than reflect back the infant’s state: rather she creates a context of 

intersubjective resonance assuming the role of a “biological mirror” (Papousek & Papousek, 1979) 

or, with other words, of an “amplifying mirror” (Schore, 1994).  

The function of maternal markedness has got a significant role when the mother has to face with the 

manifestations of highly negative affective states of infant. In these situations, the markedness can 

fail if maternal representations are to adherent or too far from infant’s affective experience: in the 



first case, the not-transformed re-proposition of the affects loses its-own symbolic meaning, 

creating intense states of fear in infant; in the second case, mirroring availability is absent or it can 

be contaminated by maternal worries, going to compromise the development of infantile Self. In 

such conditions, mother’s inability in marking the outlines of her-own expressivity can induce a 

traumatic escalation of anxiety which inhibits maternal role of holding and consolation (Fonagy, 

1998).  

Thus, it can be hypothesized that the regulatory procedures of eversive arousal states (Carlson & 

Sroufre, 1995) can be better acquired when infant’s intense emotions are mirrored in an adequate  

manner (that is not extremely intense) by a secure mother with good abilities of reflective 

functioning.    

Emotive brain: neurobiology and psychobiology of attachment  

According to Ainsworth (1967), attachment is more than an overt behavior, since it is internal, 

being built into the nervous system in the course and as a result of the infant’s experience of his 

transactions with the mother. 

Neurobiological perspective, suggests that infant’s emerging neuropsychological abilities have to be 

developed within primary significant relationships. These affective experiences are stored into 

implicit memory of infant’s right hemisphere in the form of neural maps of the early emotional 

exchanges.   

It has been largely stressed that early interpersonal affective experiences influence the organization 

of limbic system (Schore, 1996, 2001, 2003), modelling - both at a structural level and at a 

functional one - all the right cerebral areas which appear specialized for emotional processing 

(Joseph, 1996). 

Several neuroscientific researches confirm that the right hemisphere is significantly involved in 

maternal nurturing behaviors. Human mothers - both right and left handed ones - and many 

primates hold their newborns with the left part of the body (Sieratzki & Woll, 1996), and utilize left 

harms and left hands more frequently than fathers and not-mothers (Horton, 1995). This lateralized 

aptitude allows the position of the child in the left maternal visual field, directly communicating 

with the right hemisphere, which is in turn involved in processing affective and non-verbal 

communications, and in producing intuitive comforting gestures (Schore, 2003; Sieratzki & Woll, 

1996).  

During these transactions, attuned mother “discharges programs” into her infant’s brain, through the 

transmission of socio-emotional cues, which are impressed in visceral, not-verbal and procedural 

memory of infantile right hemisphere (Ammaniti & Trentini, 2008a,b; Schore, 2003; Siegel, 2002; 

Trentini, 2008).  

Manning and colleagues (1997) suggested that these predispositions allow the flow of dyadic 

affective communications towards right hemispheres, considered as the cerebral centres of human 

social attachment processes (Henry, 1993; Horton, 1995).  

Right hemisphere, defined as “the emotive brain”, faces its greatest growth during the first 18 

months of life, having a dominant role throughout the first 3 years of life (Chiron et al., 1997; 

Schore, 2003). During this period, right hemisphere works as a unitary system, preparing organism 

to react to developmental challenges, mediating individual’s ability to cope with distressing 

situations (Wittling, 1997). Beginning from this psycho-neurobiological point of view, attachment 

system can be considered as an acquisition into implicit memory of affective and behavioral 

strategies, aimed to regulate the states of aversive arousal (Carlson et al., 1989; Sroufe, 1996).  

Affectionate contact between the infant and the mother empowers activity in limbic and 

mesofrontal regions which undergo developmental changes in the first years of life, starting with an 

early maturation phase which especially involves, as we have discussed, the right hemisphere. Right 

interconnections between the amygdala, orbitofrontal cortex and cingulate provide the necessary 

integration between feelings, impulses to act and experiences of the world, including experiences of 

individuals and their actions and emotions.  



Trevarthen’s studies on protoconversations (1979) precisely explain how maturating cerebral 

systems can be influenced by early affective exchanges. These experiences have got an intrinsic 

maturational function, since regulatory elements of human cerebral growth seem to be pre-adapted 

to be linked to the regulating adult’s ones, during emotional communications (Trevarthen, 1990, 

1993). 

Psychobiological studies are revealing that mother-infant systems are inter-correlated within a 

super-ordinate organization which allows mutual regulation of cerebral, biochemical, and 

autonomic processes: through these “hidden” mechanisms, the adult brain works as an external 

regulatory element, enhancing the development of infant’s immature homeostatic systems (Hofer, 

1990). 

Mirror neurons system  

It is thus clear that early intersubjective experiences are mapped into individual’s cerebral 

functioning.  

A form of neural map is the way in which the brain creates images of others’ emotions and 

intentions. This aspect can be explained beginning from the recent discovery - before in monkeys’ 

brain then in human one - of mirror neurons system (Rizzolatti et al., 1996; Gallese et al., 1996; 

Gallese, 2001). 

This particular neural population maps observed and executed actions, personally experienced and 

observed emotions or sensations within the same cerebral substrate, by means of “embodied 

simulation” processes. These functional processes enhance individuals who are confronting the 

behavior of others, in experiencing a specific phenomenal state of “intentional attunement”: this 

condition generates a peculiar quality of familiarity with other individuals, produced by the collapse 

of the others’ intentions and emotions into the observer’s cerebral functioning (Gallese, 2004, 

2006).  

According to Damasio too (1994, 1999), one of the neurobiological mechanisms of affective 

experience appears strictly linked to the activation of a neural circuits of “as if” kind, which is 

referred to simulation processes. Such mechanism creates an internal representation of the physical 

changes induced by emotional experience, through the activation (from inside) of the respective 

sensorial bodily maps.    

By virtue of such considerations, “embodied simulation” can provide the neurobiological substrate 

of many forms of interpersonal relationship, proposing an integrated vision of what being empathic 

is about.  

Maternal brain 

Maternal love is controlled by highly conserved biological processes that guide expressions of 

mothers’ behaviors beginning from pregnancy: after the birth of the baby, mothers can intuitively 

recognize their-own sons (Papou ek, 2000), thank to several sensorial cues (visual aspect, crying, 

smell, skin-to-skin contact) which empower maternal nurturance (Mayes et al., 2005; Rosenblatt & 

Snowdon, 1996).  

The intense hormonal fluctuations that occur during pregnancy, birth and lactation may remodel the 

female brain, producing striking structural and molecular changes in specific limbic, hypothalamic 

and midbrain regions, partially reflecting the adaptive process to the demands associated with 

maternal care (Ammaniti & Trentini, 2008a,b; Trentini, 2008).  

At neuroendocrinal level, maternal behaviour is directly regulated by the action of oxytocin: such 

neuropeptide, together with estrogens and prolactine, acts on the medial preoptic area of the 

hypothalamus promoting maternal behavior in the post-partum period (Mayes et al., 2005), and 

regulating the functioning of ascendind dopaminergic and noradrengeric system associated to 

reward systems (Pedersen et al., 1994). 

The knowledge of neurobiological aspects of maternal behavior has been widened by functional 

brain-imaging studies, through the measurement of mothers’ cerebral activation during the 

presentation of infants’ stimuli, both auditory (Lorberbaum et al., 2002; Seifritz et al., 2003) and 



visual ones (Bartels & Zeki, 2000; 2004; Nitschke et al., 2004; Leibenluft et al., 2004; Ranote et al., 

2004).  

Such studies evidenced that there are specific areas of the brain that seem to be related to maternal 

functioning; during fMRI studies,  many of these regions themselves show specific changes that 

correlate with the psychological transformations that create for the baby a room in mothers’ minds.  

In particular, right orbitofrontal cortex actively intervenes in modulating mother’s abilities in 

decoding infant’s emotional cues, in order to respond to them in a sensitive way (Nitschke et al., 

2004). It has been demonstrated that this cerebral region is directly implicated in socio-emotional 

behaviors and affect-regulating functions which are specifically involved in attachment system 

(Schore, 2003). 

Current brain-imaging data evidenced that maternal bond is rooted in various cerebral areas that are 

also activated by other forms of attachment, such as romantic one (Bartels & Zeki, 2004). By the 

evolutionary point of view, maternal and romantic loves share a common aim, namely the 

maintenance and perpetuation of species. At the same time, they ensure the formation of deep 

attachment between individuals promoting a subjective satisfying experience: such evidence 

suggests the tight coupling between attachment processes and the neural systems for reward (Insel 

& Young, 2001). It is interesting to notice that maternal and romantic loves share overlapping set of 

cerebral deactivations in different areas connected with the “theory of mind”, the critical social 

judgment of other persons and in the processing of negative emotions.  

Thus, such neuroscientific evidences could explain the sentence: “love is blind”. 

 

Our research on neurobiological basis of maternal empathy  

Recently, we have carried out a research in which fMRI techniques have been utilized in order to 

explore reciprocal correspondence between neurobiological and psychological aspects of maternal 

empathy, during the first year of life of the infants (Ammaniti et al., 2006; Ammaniti & Trentini, 

2008a,b; Lenzi et al., 2006; 2008; Trentini & Lenzi, 2007; Trentini, 2008).  

Research involved 16 mothers without any psychopathological disorder, with children aged 

between 6 and 12 months.  

Women underwent an experiment of fMRI, during which pictures of their-own or of an unknown 

child were shown. Pictures were divided in blocks according to infants’ facial expression (Joy, 

Distress, Ambiguous and Neutral). Experiment was organized in 4 scansions, which were alternated 

according to the experimental tasks: “Imitation” and “Observation/Empathy”. Results of this 

experiment have been compared with the codes of Adult Attachment Interview (AAI, Main & 

Goldwyn, 1997) and with the scores assigned on Reflective Function Scale (Fonagy et al., 1998).  

fMRI results showed that infants’ emotional expressions significantly activate large cluster of the 

mirror neuron areas and of the limbic system. When mothers felt empathy with their own child, 

these areas were more active particularly in the right hemisphere: thus, mothers resonate with their 

own children through the activation of mirror circuits, prevalently distributed in their “emotive 

brain”. Further, significant correlations have been evidenced between the scores on Reflective 

Function Scale and the activations of Insula. It is important to underline that this cerebral structure 

is supposed to translate facial emotional expressions coded by mirror neurons in their internally felt 

significance.  

On the basis of these evidences, it could be suggested that mirror neurons represent the 

neurobiological substrate of maternal empathy, facilitating the dyadic intersubjective exchange 

during the first year of the baby, in a developmental stage when language has not developed yet. 

The neurobiological investigation of maternal empathy is not yet very much developed, especially 

in the field of parental psychopathology.  

For these reasons, we have replicated this research with 9 mothers with depressive symptoms. 

In fact, in depressive conditions maternal empathic abilities can be compromised, going to 

negatively influence the quality of dyadic relationship and exposing infants to psychopathological 

risk, from the first months of life (Ammaniti et al., 2007). Depression significantly limits maternal 



behaviors (Campbell et al., 1995), bringing to unforeseeable and incoherent relational patterns, in 

the field of emotional communication with the infant (Carlson & Sroufe, 1995). Depressed mothers 

seem to be unresponsive and unavailable and to show less imitative and mirroring behaviors in 

dyadic interactions (Field, 1984; Cohn et al., 1990; Cohn & Tronick, 1983). 

During interactive exchanges, the recurrent failures in the process of mutual affective regulation let 

the baby experience negative emotions and a sense of lack of connection with others. In the attempt 

to face these negative affects, the infant develops an affective core, mainly characterized by rage, 

sadness, and lack of trust in the mother. Moreover, by virtue of his-own adaptive abilities, the infant 

can structure relational models which involve an excess or deficiency in his self-regulation 

strategies (Ammaniti et al., 2007; Tronick & Weinberg, 1997). 

Preliminary data coming from the comparison between the two groups of mothers (normal and in 

depressive risk condition) evidenced differences referred both to the distribution of attachment 

models and to the levels of maternal reflective functioning. Further fMRI experiment shown 

interesting aspects in cerebral patterns of activation within the Mirror Neuron System-Insula-

Limbic System circuitry.  

This second research represents a first step in the comprehension of cerebral processes which could 

be involved in the reduction of maternal empathic abilities in depressive risk conditions.    

 

References 

 

AINSWORTH M.D.S. (1967), Infancy in Uganda: Infant care and the growth of love, Baltimore: 

Johns Hopkins University Press. 

AINSWORTH M.D.S., BLEHAR M.C., WATERS E., WALL S. (1978), Patterns of attachment: A 

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

AMMANITI M., BAUMGARTNER E., CANDELORI C., POLA M., TAMBELLI R., ZAMPINO F. (1990), 

Rappresentazioni materne in gravidanza: contributi preliminari, Rivista di Psicologia 

Clinica, 1: 36-50. 

AMMANITI M., CANDELORI C., POLA M., TAMBELLI R. (1995), Maternità e Gravidanza, Milano: 

Raffaello Cortina Editore. 
AMMANITI M., TRENTINI C., LENZI D., CIMINO S. (2006), Emotional resonance in mother-infant interactions and the 

neurobiological basis. World Association for Infant Mental Health, World Congress, Paris, 8-12 July, 

Supplement to the Infant Mental Health Journal, 27(3) No. 23. 

AMMANITI M., CIMINO S., TRENTINI C. (2007), Quando le madri non sono felici: la depressione 

post-partum, Roma, Il Pensiero Scientifico Editore. 

AMMANITI M., TRENTINI C. (2008a), How new knowledge about parenting reveals the 

neurobiological implications of intersubjectivity: A conceptual synthesis of recent research, 

to appear in Psychoanalyitic Dialogues.  

AMMANITI M. & TRENTINI C. (2008b). Attaccamento e rispecchiamento affettivo materno: le basi 

neurobiologiche dell’empatia. Articolo in pubblicazione su Psichiatria dell’Infanzia e 

dell’Adolescenza.  

BARON-COHEN S. (1991). I precursori della teoria della mente. Comprendere l’attenzione negli altri, 

in L. Camaioni, a cura di, La teoria della mente, Bari, Laterza, 1995 

BARTELS A., ZEKI S. (2000). The neural basis of romantic love, NeuroReport, 11(17): 3829–3834. 

BARTELS A., ZEKI S. (2004). The neural correlates of maternal and romantic love, Neuroimage 

21(3): 1155–1166. 

BEEBE B.B., LACHMANN F.F., JAFFE J. (1997), Mother-Infant Interaction Structures and 

Presymbolic Self and Obiect Representations, Psychoanalytic Dialogues, 7(2): 133-182.  

BOWLBY J. (1958), The nature of a child’s tie to his mother, International Journal of 

Psychoanalysis, 39: 350-373. 

CARLSON E.A., SROUFE L.A. (1995), The contribution of attachment theory to developmental 

psychopathology. In D. Cicchetti, D. Cohen (eds.), Developmental processes and 



psychopathology: Vol. 1. Theoretical perspectives and methodological approaches, New 

York: Cambridge University Press, pp. 581-617.  

CARLSON V., CICCHETTI D., BARNETT D., BRAUNWALD K. (1989), Disorganized-disoriented 

attachment relationships in maltreated infants, Developmental Psychology 25: 525–531. 

CASSIDY J. (1994), Emotion regulation: Influences of attachment relationships, in N.A. Fox, The 

development of emotion regulation, Monographs of the Society for Research in Child 

Development, 59: 228-283. 

CHIRON C., JAMBAQUE I., NABBOUT R., LOUNES R., SYROTA A., DULAC O. (1997), The right brain 

hemisphere is dominant in human infants, Brain, 120: 1057–1065. 

COHN J.F., TRONICK E.Z. (1983), Three-month-old infants’ reaction to simulated maternal 

depression, Child Development, 54: 185-193. 

COHN J.F., CAMPBELL S.B., MATIAS R., HOPKINS J. (1990), Face to face interactions of postpartum 

depressed and non-depressed mother-infant pairs at 2 months, Developmental Psychology, 

26:  15-23. 

COHN D.A., COWAN P.A., COWAN C.P., PEARSON J. (1992), Mothers’ and fathers’ working models 

of childhood attachment relationships, parenting styles, and child behaviour, Development 

and Psychopathology, 4, 417 – 431 

 

DAMASIO A.R. (1994), Descartes’ error: Emotion, reason, and the human brain, New York, 

Oxford University Press. 

DAMASIO A.R. (1999), The Feeling of What Happens: Body and Emotion in the Making of 

Consciousness, New York, Harcourt Brace. 

EMDE R.N. (1980), Emotional Availability. A reciprocal reward system for infants and parents with 

implications for prevention of psychosocial disorders, in P.M. Taylor (ed.), Parent-infant 

relationships, Orlando, Grune & Stratton, pp. 87-115. 

EMDE R.N. (1989), L’esperienza relazionale nel bambino piccolo: aspetti evolutivi e affettivi, in 

A.J. Sameroff, R.N. Emde (eds.), Relationships Disturbances in Early Childhood. A 

Development Approach. New York: Basic Books. Tr. it. I Disturbi delle relazioni nella 

prima infanzia. Torino: Boringhieri. 

EMDE R.N. (1992), Social referencing research. Uncertainty, self, and the search for meaning, in S. 

Fainman (ed.), Social Referencing and the social construction of reality in infants, New 

York: Plenum Press.  

FIELD T. (1984), Early interactions between infants and the post-partum depressed mothers, Infant 

Behavior and Development, 7: 517-522. 

FONAGY P., STEELE M., MORAN G., STEELE M., HIGGITT A.C. (1991), The capacity for 

understanding mental states: The reflective self in parent and child and its significance for 

security of attachment, Infant Mental Health Journal, 13: 200-217. 

FONAGY P. (1998), The significance of the development of metacognitive control over mental 

representation in parenting and infant development, Social Development, 1, 67-86. 

FONAGY P. (1999a), Psychoanalytic theory from the viewpoint of attachment theory and research, in 

J. Cassidy, P.R. Shaver (eds), Handbook of attachment. New York: Guilford Press. 

FONAGY P. (1999b), Transgenerational concistencies of attachment: A new theory, Paper to 

Dvelopmental and Psychoanalytic Discussion Group, American Psychoanalytic Association 

Meeting, Washington, D.C., 13 May. 

FONAGY P. STEELE M., STEELE H., TARGET M. (1998), Reflective-Functioning Manual. Version 4.1 

For Application to Adult Attachment Interviews, Psychoanalytic unit, Sub-Department of 

Clinical Health Psychology, University College, London. 

FONAGY P., GERGELY G., JURIST E., TARGET M. (2002), Affect-regulation, mentalization and the 

development of the self, New York, The Other Press. 

GALLESE V., FADIGA L., FOGASSI L., RIZZOLATTI G. (1996), Action recognition in the premotor 

cortex, Brain, 119:593-609. 



GALLESE V. (2001), The ‘Shared Manifold’ Hypothesis: from mirror neurons to empathy, Journal 

of Consciousness Studies, 8: 33-50.  

GALLESE V. (2004), “Being like me”: Self-other identity, mirror neurons and empathy, in S. Hurley, 

Chater N. (eds.), Perspectives on Imitation: From Cognitive Neuroscience to Social Science, 

Boston, MA, MIT Press. 

GALLESE V. (2006), Intentional attunement: A neurophysiological perspective on social cognition 

and its distruption in autism, Brain Research 1079: 15-24. 

GEORGE C., SOLOMON J. (1996), Representational models of relationship: Links between caregiving 

and attachment, Infant Mental Health Journal, 17: 198-217.  

GEORGE C., SOLOMON J. (1999), Attachment and Caregiving: The Caregiving Behavioral System, 

in J. Cassidy and P.R. Shaver (eds.), Handbook of Attachment Theory, Research, and 

Clinical Applications, New York London, Guilford Press, pp. 649-670. 

GERGELY G., WATSON J.S. (1996), The social biofeedback theory of parental-affect mirroring: The 

development of emotional self-awareness and self-control in infancy, The International 

Journal of Psycho-Analysis, 77: 1-31. 

GERGELY G., WATSON J.S. (1999), Early social-emotional development: Contingency perception 

and the social-biofeedback model, in P. Rochat et al., (eds.), Early social cognition: 

Understanding others in the first months of life, Englewood Cliffs, NJ, Erlbaum, pp. 101–

136. 

GERGELY G. (2004), The social construction of the subjective self: The role of affect-mirroring, 

markedness, and ostensive communication in self development, in L. Mayes, P. Fonagy, M. 

Target (eds.), Developmental Science and Psychoanalysis, London, Karnac. 

 HAFT W.L., SLADE A. (1989), Affect attunement and maternal attachment: A pilot study. Infant 

Mental Health Journal, 10: 157-221. 

HENRY J.P. (1993), Psychological and physiological responses to stress: The right hemisphere and 

the hypothalamo-pituitaryadrenal axis, an inquiry into problems of human bonding, 

Integrative Physiological and Behavioral Science, 28:369–387. 

HOFER M.A. (1990), Early symbiotic processes: Hard evidence from a soft place, in A. Glick, S. 

Bone, (eds.), Pleasure beyond the pleasure principle, New Haven, CT: Yale University 

Press, pp. 55–78. 

HORTON P.C. (1995), The comforting substrate and the right brain, Bulletin of the Menninger 

Clinic, 59: 480–486. 

INSEL T.R., YOUNG L.J. (2001), The neurobiology of attachment, Nature Review Neuroscience, 

2(2): 129– 136. 

JOSEPH R. (1996), Neuropsychiatry, neuropsychology, and clinical neuroscience, 2nd ed, 

Baltimore: Williams & Wilkins. 

KESTENBAUM R., FARBER E., STROUFE L. (1989), Individual differences in empathy among 

preschoolers’ concurrent and predictive validity, in N. Eisenberg (ed.), New Directions for 

Child Development: Vol 44.Empathy and Related Emotional Responses, San Francisco: 

Jossey-Bass, pp. 51-64. 

LEIBENLUFT E., GOBBINI M.I., HARRISON T., HAXBY J.V. (2004), Mothers’ neural activation in 

response to pictures of their children and other children, Biological Psychiatry, 56(4): 225–

232. 

LENZI D., TRENTINI C., MACALUSO E., AMMANITI M., LENZI G.L., PANTANO P. (2006), 

Neurobiological basis of maternal empathy: Evidence from fMRI. 12th Annual Meeting 

Human Brain Mapping, Florence, Italy, June 11-15, Supplement to the NeuroImage, 31: 1. 

LENZI D., TRENTINI C., PANTANO P., MACALUSO E., IACOBONI M., LENZI G.L., AMMANITI M. 

(2008), Neural basis of maternal communication and emotional expressions processing 

during the infant pre-verbal stage, submitted. 



LORBERBAUM J.P., NEWMAN J.D., HORWITZ A.R., DUBNO J.R., LYDIARD R.B., HAMMER M.B., 

BOHNING D.E., GEORGE M.S. (2002), A potential role for thalamocingulate circuitry in 

human maternal behaviour, Biological Psychiatry, 51(6): 431–445. 

MAIN M., GOLDWYN R. (1997), Adult Attachment Interview Scoring and Classification Systems, 

U.C. Berkeley: Unpublished Handbook,  

MANNING J.T., TRIVERS R.L., THORNHILL R., SINGH D., DENMAN J., EKLO M.H., ANDERTON R.H. 

(1997), Ear asymmetry and left-side cradling; Evolution and Human Behavior, 18:327–340. 

MAYES L.C., SWAIN J.E., LECKMAN J.F. (2005), Parental attachment systems: neural circuits, genes, 

and experiential contributions to parental engagement, Clinical Neuroscience Research, 4: 

301-313. 

NITSCHKE J.B., NELSON E.E., RUSCH B.D., FOX A.S., OAKES T.R., DAVIDSON R.J. (2004), 

Orbitofrontal cortex tracks positive mood in mothers viewing pictures of their newborn 

infants, Neuroimage, 21(2): 583–592. 

PAPOUSEK H. & PAPOUSEK M. (1979), Early ontogeny of human social interaction: Its biological 

roots and social dimensions, in M. von Cranach, K. Foppa, W. Lepenies, & D. Ploog (eds.), 

Human ethology: Claims and limits of a new discipline, New York: Cambridge University 

Press, pp. 456-478. 

PAPOUSEK H. (2000), Intuitive Parenting, in H.E. Fitzgerald, J.D. Osofsky (eds.), Handbook of 

Infant Mental Health. Vol III Parenting & Child Care, New York, Wiley, pp. 301-321 

PEDERSEN C.A., CALDWELL J.D., WALKER C., AYERS G., MASON G.A. (1994), Oxytocin activates 

the postpartum onset of rat maternal behavior in the ventral tegmental and medial preoptic 

areas, Behavioral Neuroscience, 108: 1163–1171. 

RANOTE S., ELLIOTT R., ABEL MTCHELL R., DEAKIN J.F.W., APPLEBY L. (2004), The neural basis of 

maternal responsiveness to infants: an fMRI study, Neuroreport,15(11): 1825–1829. 

RIZZOLATTI G., FADIGA L., GALLESE V., FOGASSI L. (1996), Premotor cortex and the recognition of 

motor actions, Cognitive Brain Research, 3: 131-141. 

ROSENBLATT J.S., SNOWDON C.T. (1996), Parental Care: Evolution, Mechanisms and Adaptive 

Significance,Vol.25, San Diego, CA, Academic Press. 

SCHORE A.N. (1994), Affect regulation and the origin of the self: The neurobiology of emotional 

development, Mahwah, NJ: Erlbaum. 

SCHORE A.N. (1996), The experience-dependent maturation of a regulatory system in the orbital 

prefrontal cortex and the origin of developmental psychopathology, Development and 

Psychopathology, 8:59–87. 

SCHORE A.N. (2001), The effects of a secure attachment relationship on right brain development, 

affect regulation, and infant mental health, Infant Mental Health Journal, 22: 201-269. 

SCHORE A.N. (2003), Affect Dysregulation and Disorder of the Self. WW, Norton & Company, 

New York-London. 

SEIFRITZ E., ESPOSITO F., NEUHOFF J.G., LUTHI A., MUSTOVIC H., DAMMANN G., VON BARDELEBEN 

U., RADUE, E.W., CIRILLO S., TEDESCHI G., DI SALLE F. (2003), Differential sex-

independent amygdala response to infant crying and laughing in parents versus nonparents, 

Biological Psychiatry, 54(12): 1367–1375. 

SIEGEL D.J. (2002), Contingenza, coerenza e complessità: attaccamento e mente in via di sviluppo. 

Infanzia e Adolescenza, 1(3): 137-152. 

SIERATZKI J.S., WOLL B. (1996), Why do mothers cradle babies on their left? Lancet, 347:1746–

1748. 

SLADE A. (2002), Keeping the Baby in Mind, Zero to Three, 6: 10-15. 

SLADE A. (2005), Parental reflective functioning: An introduction, Attachment & Human 

Development, 7(3): 269-281.  

SORCE J.F., EMDE R.N. (1981), Mother’s presence is not enough: The effect of emotional 

availability on infant exploration, Developmental Psychology, 17: 737-745.  



SROUFE L.A. (1983), Infant-caregiver attachment and patterns of adaptation in preschool: The 

roots of maladaption and competence, Vol. 16, Hillsdale, NJ: Erlbaum. 

SROUFE L.A. (1995), Emotional development: The organization of emotional life in the early years, 

New York, Cambridge University Press. 

SROUFE L.A. (1996), Emotional development: The organization of emotional life in the early years, 

New York: Cambridge University Press. 

STERN D.N. (1985), The interpersonal world of the infant: A view from psychoanalysis and 

developmental psychology, New York, Basic Books. 

TRENTINI C., LENZI D. (2007), Empatia materna: modelli di attaccamento, funzione riflessiva e 

circuiti neuronali. AIP - Associazione Italiana Psicologia, IX Congresso Nazionale della 

Sezione di Psicologia Clinica e Dinamica, Perugia 28-30 Settembre, Estratti, pp. 396-397.  

TRENTINI C. (2008), Rispecchiamenti. L’amore materno e le basi neurobiologiche dell’empatia, 

Roma, Il Pensiero Scientifico Editore, in corso di stampa. 

TREVARTHEN C. (1979), Communication and cooperation in early infancy: a description of primary 

intersubjectivity, in M. Bullowa. (ed.), Before speech: the beginning of interpersonal 

communication, Cambridge: Cambridge University Press, pp 321-347. 

TREVARTHEN C. (1990), Growth and education of the hemispheres, in C. Trevarthen (ed.), Brain 

circuits and functions of the mind, Cambridge, UK, Cambridge University Press, pp. 334-

363. 

TREVARTHEN C. (1993), The self born in intersubjectivity: The psychology of an infant 

communicating, in U. Neisser (ed.), The perceived self: ecological and interpersonal 

sources of self-knowledge, New York, Cambridge University Press, pp. 121–173. 

TRONICK E.Z. (1982), Social interchange in infancy: Affect, cognition, and communication, 

Baltimore: University Park Press. 

TRONICK E.Z. (1989), Emotions and emotional communication in infants, American Psychologist, 

44: 112-119. 

TRONICK E.Z., WEINBERG M.K. (1997), Depressed mothers and infants: Failure to form dyadic 

states of consciousness, in L. Murray, P.J. Cooper (eds.), Postpartum depression and child 

development, New York, Guilford Press, pp. 54-81. 

WATERS E., WIPPMAN J., SROUFE L. (1979), Attachment, positive affect and competence in the peer 

group: Two studies in construct validation, Child Development, 50: 821-829. 

WINNICOTT D.W. (1956), La preoccupazione materna primaria, in Dalla pediatria alla psicoanalisi, 

Firenze: Martinelli, 1975. 

WITTLING W. (1997), The right hemisphere and the human stress response, Acta Physiologica 

Scandinavica, Supplement, 640: 55–59. 


