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emotion regulation. It analyzes individual differences in emotional temperament,
influenced by both internal factors and early experiences, with particular attention to
interactions with the caregiver. It delves into the importance of the concept of attachment

in affective development, the consequences of its disruption, the role of parental affective
attunement, and the evolution of the mentalization process. It emphasizes how these
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processes impact brain development and emotion expression,
multidimensional approach in analyzing emotional phenomena and processes.
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Introduction

The human central nervous system has developed a complex
network of neural circuits involved in modulating emotional states.
The nature of these regulatory mechanisms exhibits significant
variability among individuals, influenced by constitutional
predispositions and past experiences. It is possible to identify
intrinsic traits in each person, introducing the concept of
"emotional temperament," which refers to specific response
patterns. Some individuals, for example, display a calm and
controlled temperament, rarely overwhelmed by intense emotions,
while others react vividly to minor environmental variations. These
traits of the nervous system can undergo modifications throughout
life (D’Alessio & Minchillo, 2010) and are formed during
childhood, influenced by multiple variables. In particular, parental
behavior can enhance or suppress certain types of emotional
responses (Samuelson et al., 2012).

For instance, some individuals exhibit a calm and controlled
temperament, rarely overwhelmed by intense emotions, while
others react vividly even to minimal environmental variations
(Davidson, 1992). These nervous system traits are not static but
can undergo significant modifications throughout life (D’Alessio &
Minchillo, 2010), forming particularly during childhood and
adolescence. This development is influenced by multiple factors,
among which parental behavior plays a prominent role, capable of
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enhancing or, conversely, suppressing specific types of emotional
responses (Samuelson et al., 2012; Eisenberg et al., 1999).

Emotional Processes and Attachment Mechanisms

Emotions represent a fundamental part of human experience,
manifesting from birth and developing throughout the lifespan,
influenced by both individual and environmental factors. Research
on this topic is extensive, with many scholars proposing definitions
focused on different aspects (Ellis, 1962; Barnes-Holmes et al.,
2004). Currently, emotions can be defined as a complex and
multifactorial behavioral system, in which innate and adaptive
dimensions interact (Moscone & Vagni, 2013). Emotional states
allow humans to respond to environmental challenges; the mode of
this response is partially influenced by subjective factors, often
linked to lived experiences, thus generating different behavioral
models (Caruana and Gallese, 2011).

Various studies have investigated the neural bases underlying
emotional expression and affective reactions to events. Emotion
processing is based on the activity of evaluation and activation
systems, which respond to stimuli with varying levels of intensity.
Essentially, the brain can modulate the reaction to an emotional
stimulus by varying the number of activated neurons and the
quantity of neurotransmitters released. Initial orienting
mechanisms that generate low brain and body activation will lead
to subsequent reduced evaluative processing and activation

responses (Marraffa & Viola, 2017). Several studies have shown
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that individuals treated with drugs to reduce physiological
responses and general activation states reacted to stimuli by
interpreting them as "insignificant," displaying less intense primary
emotions compared to controls (LeDoux et al., 1990; Lyra &
Winegar, 1997; Porges et al., 1994). The response to stimuli can be
influenced by both constitutional factors and past experiences. For
example, shy individuals tend to react intensely to unusual stimuli,
exhibiting withdrawal and avoidance behaviors. Some studies
suggest a correlation between the intensity of emotional reactions
and bilateral frontal activation, unlike their quality, which is
associated with asymmetric activations. The right hemisphere is
more involved in withdrawal states, while the left is more involved
in approach states (Dawson, 1994).

Research highlights that children with clinically depressed mothers
show a significant impairment in their ability to experience joy and
excitement, especially when the depression persists beyond the
first year of life (Grussu & Quatraro, 2006). Experiences can
therefore profoundly influence the intensity and valence of
emotional activations in children. In particular, children with
depressed parents may lack experiences of sharing positive
emotions, which normally allow the parent-child bond to amplify
pleasant emotions and intense feelings of mutual affection (Field,
1994; Hirschman & Stern, 1999). The absence of this shared
amplification can compromise the development of the ability to
tolerate and appreciate intense emotions: interactive experiences
allow the child to experience high levels of emotional "tension"
(Sroufe, 1979) and to "train" brain circuits to manage them (Shores
& Jack, 1996). The intensity of emotional responses can be masked
when it coincides with moments of greater vulnerability, making it
difficult to express one's feelings. This difficulty is amplified by
unsatisfactory interpersonal communication experiences and can
generate a sense of shame due to a lack of affective attunement
(Shore, 1994). This continually evolving and sometimes
unconscious process allows the child, as early as 8 months, to
establish a deep connection with the affective states of those
around them. The child aligns their emotional responses with those
of the caregiver, who becomes the model for future behavioral
patterns in interpersonal relationships.

The caregiver's behavior is crucial for the child. Entering a
significant affective relationship contributes to the development of
a coherent and positive self-image, promoting secure and
functional emotional patterns (Cavanna, 2011). From the first days
of life, emotions serve as both tools and content in parent-child
communications. The child learns to experience, communicate, and
regulate emotions through the relationship with their parents. A
positive relationship with the adult facilitates healthier processing
of events, actions, and emotions (Stern, 1987). In simple terms, the
child perceives their internal state, the parents attune to it, and the
child in turn perceives the parents' response, establishing a
reciprocal affective agreement. Subsequently, parents can use
language to define the child's emotions, helping them identify and
share their emotional state. These early forms of communication
foster the development of the awareness that emotional life can be
shared within relationships that offer security and comfort.

Good emotional attunement and the caregivers' ability to respond
sensitively to the child's needs for closeness, protection, and
contact foster the construction of primary intersubjectivity
(Trevarthen, 1998), in which the caregiver, through intuitive
communication, provides the child with the messages necessary to
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structure proto-dialogues with the adult, which will then be used in
future interactions. In this reciprocal exchange process, the child
learns to send specific social messages, and the adult is expected to
respond. By the second year of life, culture and the family
environment play a central role in learning the conventions that
regulate emotional expression, defined by some as "display rules"
(Malatesta & Magai, 1991). Numerous studies across different
populations and cultures show that children and adults express
their emotions differently when alone or in the presence of
strangers. Ekman's research (1989) highlighted cultural and
contextual differences in how individuals manifest basic emotions.
Although these emotions are universal, they are influenced by
shared sociocultural norms that establish which emotions are
appropriate to express in certain circumstances.

However, if cultural norms prevent us from expressing emotions,
can this have repercussions on our awareness of emotional
responses? It seems so; our brain creates representations of bodily
reactions and uses them to determine "how we feel" (Etcoff &
Magee, 1992). It is plausible to assume that these representations
are initially communicated within the core of social relationships,
such as the family, and particularly in the bond between child and
caregiver. Therefore, positive attunement between caregiver and
child is fundamental for the development of attachment and
predictive of the child's own emotional regulation capacity (Klaus
and Kennell, 1979). Attachment is the behavior of an individual
seeking to remain close to another person identified as capable of
dealing with the world. This behavior is particularly evident in the
first years of life but also manifests in emergency situations
throughout the lifespan (Holmes, 2017). According to this theory,
there is a genetic predisposition to establish intimate relationships.
The attachment bond between mother and child in the first months
of life derives from this predisposition. The function of the
attachment system is the search for physical proximity to the
caregiver. This system is composed of behavioral patterns aimed at
maintaining contact with the mother, such as crying, smiling, and
calling, through which the child communicates their needs.
Auvailability, care, emotional warmth, protection, and the ability to
comfort are the most significant caregiver behaviors for attachment
development, correlated with security, trust, affective regulation,
and the search for comfort in times of distress (Bost et al., 2006).

The mother, as an environmental stimulus, creates the conditions
for the child's growth and development. In this delicate process,
social and cultural factors influence how the mother, or caregiver,
establishes the relationship with the child. The mother's affective
attitude, i.e., the expressed feelings, offers the child a range of
experiences that determine the quality of the latter. The mother-
child relationship represents the core of future interpersonal
relationships; the early absence or alteration of this bond can
generate deficiency states that negatively and often irreversibly
influence the child's psychophysical development (Spitz, 2010).
Two key elements of the attachment relationship, especially in the
early stages, are the bidirectionality and interdependence of
exchanges between mother and child. It is not an asymmetric
relationship, but a circular interaction in which the responses of
one influence those of the other (Cavanna, 2011).

Simultaneously, the surrounding environment offers the child
stimuli and experiences to develop increasingly higher abilities:
imagination, tactile, olfactory, and gustatory sensations, visual
exploration are all elements that contribute to cognitive growth.
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The stimuli provided by parents and the environment during
childhood are crucial for neuronal development. The lack of
fundamental sensory experiences, such as auditory, visual, and
tactile stimulation, can compromise neuronal development and, in
general, the child's psycho-physical well-being (D’Alessio,
Minchillo, 2010). At the end of the first year of life, protest
reactions to the mother's departure indicate the formation of a
stable attachment bond. During this period, the concept of a
"secure base" (Bowlby, 1979) also emerges, expressed through
exploration and play behaviors based on trust in the caregiver's
emotional and physical availability. In this same period, the child
begins to organize affective experience into "internal working
models," creating a representation of themselves and the
environment represented by the attachment figure (Cena et al.,
2012).

Research on non-human primates regarding the consequences of
the disruption of bonds with caregivers offers a new perspective on
the importance of attachment in human development. When care
ceases, children, like other primates, go through a protest phase,
showing agitation and increasing activation. After a few hours or
days, children go through what Bowlby calls "despair" (Bowlby,
1979; Spitz, 2010). In this phase, motor and emotional expression
is limited, REM sleep decreases, and automatic behaviors manifest
in place of normal conduct (Hollenbeck et al., 1980; Caretti et al.,
2001; Ammaniti, 2015). The presence and appropriate responses of
caregivers are necessary to restore optimal levels of behavior and
psychological activation. In the absence of such responses, distress
activates the fight-or-flight system. However, children have limits
in their ability to fight or flee and are therefore constrained to a
relatively narrow repertoire of actions to modulate agitation and
hyperarousal: aversion, body part sucking, and dissociation.
Through dissociation, the child can enter a trance-like state and
may even ignore dysphoric or excessive stimuli, including internal
sensations (Gldscher & Adolphs, 2003). Perry suggests that
repeated failures of the caregiver to respond to distress signals
organize brain development in such a way as to favor rapid
activation of the fight-or-flight system, particularly the dissociative
component (Perry, 1997).

In modulating the child's emotional regulation abilities, affective
attunement between mother and child is fundamental, meaning the
caregiver's ability to intuitively perceive the child's internal states
(hunger, agitation, satisfaction, and joy) and to respond in a way
that communicates: "I have received your message and I can take
care of it" (Cavanna, 2008). During these interactions, the
heartbeats and other physiological parameters of mothers and
children synchronize. When caregivers consider their children as
beings endowed with intentions, the child discovers that the
behavior of others is also intentional. This discovery anticipates the
development of a biologically predisposed ability to interpret one's
own and others' behavior based on presumed internal states
(Trevarthen & Aitken, 2001). Evolutionists define this acquisition
as mentalization or reflective function (Fonagy et al., 1991), or as
the infant's theory of mind (Baron-Cohen et al., 1985). Several
studies have shown that a distinctive characteristic of autism is a
deficiency in the development of the reflective function (Baron-
Cohen, 1995; Hobson, 1993). The reflective function appears to be
anchored already in the analysis of face-to-face affective
exchanges in the first five months of life (Bernabei et al., 1997).
In-depth analyses of these interactions show that both the caregiver
and the child are sensitive to the other's state and regulate their
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expressions based on anticipated reactions. This form of reciprocal
indication is not possible in autistic children, due to their feeling of
estrangement and the lack of reciprocity reported by their
caregivers.

Conclusions

The attachment bond defines the patterns of emotional response
that the child will adopt in future social and relational contexts.
The stronger and more secure this bond, the greater the child's
ability to develop autonomy and security in exploring the world. In
other words, the attachment relationship allows for the creation of
a stable core that facilitates exploration of the world, with the
awareness of being able to return to a secure base, and
psychologically it is crucial to know whether or not one has a
secure base (Speranza, 2002). Communication patterns between
children and parents reflect the security of the attachment bond
(Etzion-Carasso, Oppenheim, 2000).

Emotions, as highlighted, constitute a complex and multifactorial
phenomenon; therefore, it is essential to adopt a multifaceted
approach that illuminates their complexity and interconnection.
Understanding the neuronal roots and the mental schemas that
form, taking into account primary interactions with the caregiver,
provides significant insights into the role of the environment in
neuronal development processes. The emotional response is the
result of a mediation between multimodal experiential knowledge
of emotions (activation of biochemical processes,
connections, and motor activation) and the experience of others. A

neural

shared intentionality is founded in mirror neurons and the
primordial mother-child attachment bond (Gallese, 2006).
Consequently, in individuals with autism spectrum disorder, social
interaction and empathy are compromised, lacking the
prerequisites for emotional attunement and intentional consonance,
which are fundamental for any social interaction and the
development of an empathic process (Baron-Cohen, 2005).
Analyzing psychic phenomena also through the lens of
neurosciences is crucial for regulating any psychological or
psychotherapeutic intervention.
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