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ABSTRACT

Attachment is the evolutionarily-established process through which humans create bonds with others in
order to receive care from them.

The attachment system is treated as an emotion regulation device as well as a major stress regulatory sys-
tem. The intergenerational transmission of attachment is one of the core hypotheses of attachment theory.

As a new category, cultural attachment was established, referring to processes that allow culture and its
symbols to provide psychological security when and individual is facing threat.

Additionally, emotions and feelings could be comprised as "somatic markers" which act as signals guiding
behaviour towards beneficial outcomes. Thus emotions are very important not only in everyday functioning
but also in decision making processes.

Relying on multidisciplinary evidence — from neuroscientific, developmental, evolutionary, and clinical
sources it was suggested that somaticity, as a specific characteristic of attachment, has the adaptive function

to modulate our inclination.

In this context, the attachment is confirmed to indispensable emotion in human functioning.
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INTRODUCTION

In my previous paper, | mentioned that the
crucial roles in human survival are the brain re-
sponses which shape the human mind where emo-
tions play the main role. However, in modern life,
they pose a serious danger to our individual and
collective destiny, which can be formed by some
destructive emotions (i.e. hate, craving and delu-
sions) [1]. Figure 1 represents the hierarchical tree
of homeostasis proposed by Antonio Damasio. It
is obvious that emotions and feelings are on the
top of'the tree of homeostasis which confirms their
importance in human life and functioning [2]. I also
mentioned in my previous articles that emotions

have the privilege of being the unique difference
between artificial intelligence and humans.

For this primary point of view, it is logi-
cal that without emotions human life would be
impossible, especially from the aspect of social
communications and well-being. It must be also
pointed out that, different from animals, children
need essential physical and emotional support
from parents, not only for survival but also for
their own growth and development. In this con-
text, emotions are doubtless indispensable to all
human functioning.
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Fig. 1. Damasio's hierarchy of homeostasis

ATTACHMENT

Attachment is comprised as an emotional
bond between the infant and caregiver, construed
in order to help the satisfaction of primary needs
of the helpless infant. This bond is understood as a
real promotor of subsequent social, emotional, and
cognitive development of the child. The infant's
early social experience stimulates the growth of
some structures in the brain and can influence
the formation of stable relationships with others.

The bond between infant and caregiver is
usually well established before the end of the first
year of life, and for scientific and practical needs
it is possible to test the nature and quality of the
bond at that time. The type of parenting can in-
fluence attachment security, but for a successful

Pre-attachment: Birth to 6 Weeks
Baby shows no particular
attachment to specific caregiver

Discriminate: 7+ Months
Infant shows strong attachment
to one specific caregiver

parenting not only personal characteristics, but
other factors—including genetics—play an im-
portant role.

Psychology differentiates four main forms
of attachment : secure, anxious-resistant, avoidant
and disorganized attachment.

Two important scientists are associated to
the theoretical approach of attachment - John
Bowlby (for infants) and Mary Ainsworth (for
adults) [3, 4]. Bowlby viewed attachment as a
product of evolutionary processes [12]. Through
the process of natural selection, a motivational
system is the main factor which regulates attach-
ment. In this context, primary caregivers who are
available and responsive to the infant's needs al-
low the child to develop a sense of security.

In humans, the behavioural attachment sys-
tem does not conclude in infancy or even child-

Stages of Attachment
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Indiscriminate: 6 Weeks to 7 Months
Infant begins to show preference for
primary and secondary caregivers

Multiple: 10+ Months
Growing bonds with other caregivers

Fig. 2. Stages of attachment presented graphically
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hood. Instead, it is active throughout the lifespan,
where significant other individuals allow comfort
from physical and mental representations. Mery
Ainsworth confirmed in her studies the profound
effects of the attachment on adult behaviour as
well.

Based on their own observations, two other
psychologists, Schaffer and Emerson [5], outlined
four distinct phases of attachment, including:

Pre-Attachment Stage (in the period from
birth to 3 months infants do not show any par-
ticular attachment to a specific caregiver. Crying
and agitation as main signals, naturally attract
the attention of the caregiver and the baby's pos-
itive responses encourage the caregiver to remain
close).

Indiscriminate Attachment (between 6
weeks of age to 7 months, infants begin to show
preferences for primary and secondary caregiv-
ers. Infants develop trust that the caregiver will
respond to their needs. While they still accept care
from others, infants start distinguishing between
familiar and unfamiliar people, responding more
positively to the primary caregiver).

Discriminate Attachment (from about 7 to
11 months of age, infants show a strong attach-
ment and preference for one specific individual.
They will protest when separated from the primary
attachment figure manifesting separation anxiety
and begin to display anxiety around strangers -
stranger anxiety).

Multiple Attachments (after approximately
9 months of age, children begin to form strong
emotional bonds with other caregivers beyond the
primary attachment figure. This often includes a
second parent, older siblings, and grandparents).

Figure 2 presents stages of attachment.

The modern approach, from a neuroscience
perspective, the study of emotions and attach-
ment especially, has been particularly provoking.
Neuroscientists believe that attachment is like a
primal need related to the networks of neurons in
the brain dedicated to setting it in motion in the
first place and that the hormone—oxytocin fosters
this process.

It was proven that a strong attachment to
the caregiver is critical for survival, especially
in altricial species, including humans. Altricial
species are those species in which the young are
underdeveloped at the time of birth, but with the
aid of their parents they mature after birth.

NEUROBIOLOGY
OF ATTACHMENT

TEven some behavioural aspects of attach-
ment have been very well characterized in the
past, its neurobiology has only, however, recently
received attention. Using a mammalian imprint-
ing model, Moriceau S. et al. (2005) assessed the
neural circuitry that enables infant experimental
rats to bond to a caregiver, thus enhancing sur-
vival in the nest. Specifically, the authors con-
firmed that the hyper-functioning noradrenergic
locus coeruleus (LC) enables pups to learn rapid,
robust preference for the caregiver. Conversely,
a hypo-functional amygdala appears to prevent
the infant from learning aversions to the caregiv-
er. Adult LC and amygdala functional initiation
correlate with sensitive period termination. This
study suggests that the neonatal brain is not sim-
ply an immature version of the adult brain but is
uniquely designed to optimize attachment to the
caregiver [6].

Still, the infant attachment neural circuitry
is difficult to define or describe, perhaps because
of the difficulty in characterizing terms such as
love, security, and comfort. In clinical terms, a
secure attachment is one in which the child—care-
giver relationship provides not only love, but at
the same time pleasure, security, and safety for
the child, and results in psychological well-being.

It is proven that the child’s attachment to the
mother appears to begin even before birth, when
the baby receives information ‘in utero’ about the
mother’s voice and smell. Attachment continues
after birth when the infant recognizes the moth-
er’s face. The maternal smell specially produces
orienting responses and mouthing and relieves
a crying infant. Some novel smells quickly ac-
quire some of these properties through classical
conditioning. These smells may have qualities of
“safety” or comfort (attenuates crying, orienting)
as described in Bowlby’s characterization of at-
tachment. It is quite possible that this neonatal
learning about the caregiver is the first postnatal
expression of learning within the attachment sys-
tem, and perhaps one of the first ways in which our
sense of safety is constructed. Figure 3 presents
the neuronal circuit important for the attachment.

It was proven that the separation of mothers
and infant provokes an increased risk for morbid-
ity and mortality for babies. Based on the gen-
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eral bonding hypothesis, in modern paediatrics,
especially in neonatology, it was suggested that
kangaroo mother care (KMC) creates a situation
where mothers become more prone to sensitive
caregiving. The general hypothesis is that skin-to-
skin contact in the KMC will build up a positive
perception in the mothers and a state of readiness
to detect and respond to infant's needs [8]. In this
context, in many modern neonatal departments,
in our country as well, kangaroo mother care was
promoted and applied.

Clinically, it is confirmed that the insecure
or disordered attachment to the caregiver results
in a variety of maladaptive behaviours and an in-
creased incidence of many mental illnesses in the
future period of life. Sullivan RM (2003) supposed
that the learning-induced changes in the neonatal
olfactory bulb are still present in the adult bulb
are related to these adult behavioural effects [7].

In modern neuroscience several research
projects, dedicated to the connection of the at-
tachment to the brain and the body, have proposed
possible models of how attachment functions.
One great innovation for studying the mind—body
interaction is the brain—gut axis. The brain—gut
connection is the likely culprit as both organs
are intimately linked via the vagus nerve. Both
structures mediate the neuroendocrine and au-
tonomic outputs to the body and the gut via the
vagus nerve. For practical reasons, as a powerful
and informative psychophysiological index, skin
conductance response (SCR) is used to measure
autonomic nervous system (ANS) activity in the
study human cognition and emotion. In this con-
text my own experience is very positive.
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CULTURAL ATTACHMENT

It is proven in practice that people are dif-
ferent in their responses and ability to cope with
emotional events, and that individuals have dif-
ferent emotional thresholds which depend on both
genetic and environmental factors. This knowl-
edge imposed the development of an extension
of Attachment Theory in the so cold “Cultural
attachment (CA)”.

CA refers to processes that allow culture
and its symbols to provide psychological security
when an individual is facing threat [9]. When an
individual is introduced to a new culture, he/she
1s introduced to different norms, values, beliefs,
and structures. The home culture is perceived as
a secure base allowing the individual to explore
and better regulate his/her emotions in the new
environment. In this context, there are evidence of
maternal, paternal, and cultural attachment influ-
ence the different manifestations of intercultural
adjustment [10].

It is unknown if all the features and major
principles of attachment theory (AT) could be also
applied to the specifies of the cultural attachment
(CA). However, two of the many principles es-
tablished in AT are important: the internal work
model (IWM) and the function of attachment tar-
gets as secure bases.

Figure 4 shows a schematic and a simpli-
fied model of attachment containing these two
principles. The internal working model or IWM
(the black box), through repeated experiences,

coerleus

Fig. 3. Schematic representation of circuitry important for neonatal learning
during the sensitive period. To learn a smell preference, a smell must be paired with
norepinephrine released from the locus coeruleus. Odor aversion learning from odor-
shock conditioning appears to be prevented due to lack of amygdala participation in this
learning. (Ann N Y Acad Sci. 2003 Dec; 1008: 122—131.)
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identifies and selects reliable attachment targets
which then act as secure bases when these indi-
viduals are under threat. The mechanisms behind
the IWM and its interaction with the presence
and availability of secure bases are currently un-
der-explored. Figure 4 presents possible relations
between behavioural responses and secure bases.

An IWM refers to the cognitive framework
of mental representations based on the individual’s
experiences (Bowlby, 1980) [11]. In attachment
theory (AT), IWMs relate to representations of the
self, others, and their relationship. These repre-
sentations are mostly implicitly learned and based
on childhood experiences with the caregiver. This
relationship generates the first rules and expec-
tations about how to interact with others. These
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rules are then transferred to other social relation-
ships. The core of the prototypical (maternal) AT
depends on the early experiences of the child with
the caregiver and this form represents a basis for
an IWM for further social relationships. In fact,
some researchers have associated IWMs with the
development of brain areas related to memory and
socio-cognitive capabilities.

The Figure 5 presents how culturally rele-
vant stimuli (B) activates the IWM (D). The ex-
panded version of the IWM contains several brain
regions that could be involved in acquiring and
learning about valuable cultural stimuli. AT sug-
gests that the IWM is activated in the presence of
threat (A) to aid in mitigation before a behavioural
response (C) is made.

ig.4. Possiblerelations betweenbehaviouralresponses

and secure bases. (Front Hum Neurosci. 2019; 13: 209)
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Fig. 5. The presence of culturally relevant stimuli (B) activates the IWM (D). The expanded version of
the IWM contains several brain regions that could be involved in acquiring and learning about valuable
cultural stimuli. AT suggests that the IWM is activated in the presence of threat (4) to aid in mitigation
before a behavioural response (C) is made. (Front Hum Neurosci. 2019; 13: 209)
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EMOTIONS
AS A SOMATIC MARKER

Antonio Damasio and his team are the most
important and well-known scientists dedicated
to the research of emotions. He has highlighted
the importance of emotions in human function-
ing and suggested some new aspects.

The Somatic Marker Hypothesis (Bechara
and Damasio, 2005) suggests that emotions and
feelings could be comprised as "somatic mark-
ers" which act as signals guiding behaviour to-
wards beneficial outcomes. Therefore, emotions
are very important not only in everyday func-
tioning but also in decision making processes,
cognitive process. Deficiencies in these markers
can lead to inappropriate social behaviour which
can be seen in patients with certain types of brain
damage [13].

The hypothesis was postulated that rea-
soned decision making is influenced by wrong
signals (named as somatic markers) which arise
from changes in the body periphery. In this con-
text, some reactions like increased heart rate or
visceral responses which appear as a response
to some stimuli, could be reactivated in similar
decision situations. It is argued that there are
primary and secondary inductions of emotional
responses. The primary induction can be under-
stood as innate or learned affective responses
arising from a confrontation with pleasurable or
aversive stimuli. Secondary inducers comprise
affective responses induced by the recall of past
events or anticipation of future states which are
cognitive phenomena related to memory.

From a neurophysiological view, it is sup-
posed that after an initial affective response trig-
gered by the amygdala (primary induction), the
ventromedial prefrontal cortex (VMPFC) sub-
sequently prompts deliberative considerations,
which, in turn, triggers further affective respons-
es (secondary induction). Additionally, the so-
matic marker hypothesis supposes the differen-
tiation between the “body loop” and the “as-if
loop”. The “body loop” represents actions of the
body itself, whereas the “as-if loop” is associat-
ed with the brain representation of the expected/
anticipated body action [14].

A key aspect of the somatic marker hy-
pothesis is the “body-loop”, which supposes that
emotive events that are expressed in the body

can influence decision-making via afferent feed-
back to the brain. In this claim, evidence for the
neural and peripheral mechanisms that support
interactions between bodily states and cognitive
functions has been confirmed.

Decision making in this context is not me-
diated only by the orbitofrontal cortex but aris-
es from large-scale systems that include other
cortical and subcortical components such as the
amygdala, the somatosensory/insular cortices
and the peripheral nervous system.

SUMMARY

The emotional regulatory aspects of at-
tachment have been an important issue for many
researchers. The attachment system is treated as
an emotion regulation device as well as a major
stress regulatory system.

Positive feelings of attachment facilitate
the release of oxytocin into motivational circuits
in the brain. Oxytocin and vasopressin are syn-
thesized in large quantities in the hypothalamus.
The hypothalamus co-ordinates activity of phys-
iological and behavioural systems during mater-
nal (or pair bonding in adults) and is important
in social tranquillizing during neural threat. The
hypothalamus (as part of the HPA axis) is also
involved in the regulation of autonomic nervous
system responses. Oxytocin release has also
been associated with aggression in response to
perceived threat to offspring, with whom one
shares a strong social bond.

Attachment is the evolutionarily-estab-
lished process through which humans create
bonds with others to receive care from them. The
phenomenon is essential for our physical surviv-
al, as well as to our psychological development.
An increasing number of studies demonstrates
that, in sensitive periods during the early years
of life, our brain circuitry is programmed in line
with the interactions with our caregivers, with
the imprinting of information over multiple at-
tachment dimensions.

More recently, adopting a basic brain-com-
puter analogy, we can think of this knowledge as
the psycho-social firmware (software stored in
a computer's ROM) of our mind. The caregiv-
ing task of reflecting and confirming the child’s
(internal) states — such as sensations, emotions,
and representations — was suggested to induce
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the acquisition of the child’s somaticity, the
somatic attachment dimension. Somaticity is
has the adaptive value to modulate affiliation,
but also the possible drawback of increas-
ing the vulnerability to social anxiety and eating
disorders. Relying on multidisciplinary evidence
— from neuroscientific, developmental, evolu-
tionary, and clinical sources it was suggested that
somaticity has the adaptive function to modulate
our tendency. [15]

Finally, it must be mentioned intergener-
ational transmission of attachment is one of the
core hypotheses in attachment theory. How par-
ents or other caregivers look back on their child-
hood attachment experiences can shape their in-
fants' attachments. [16]
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Pe3ume

IPUBP3AHOCT — EMOIIMM IITO I'O OBJIMKYBAAT PA3BOJOT
N JOBPOTO ®YHKIIMOHUPAILE KAJ JIYI'ETO

Hapa ITon-JopaaHoBa

MaxenoHcKa akajeMuja Ha HaykuTe u ymetHoctute, Cxomnje, PC Makenonuja

IMpuBp3aHoCTa € €BOTYTHBHO BOCIIOCTABEH MPOIIEC, IPEKY KOj JIyeTo co3/1aBaaT BPCKH CO IPYTHUTE
3a J1a 100MjaT MOBpaTHA rPpUKa OJf HUB.

CucreMOoT 3a IPUBP3yBamkEe CE€ TPETUPA KAKO YPE 3a PErylnupame Ha eMOILUUTE, HO U KaKo IJIaBeH
CHCTEM 32 PETYIINpame Ha cTpecoT. MefyreHepaluckuoT IPEHOC Ha TPUBP3aHOCTA € e/1HA O] CYIITHHCKUTE
XHIIOTE3U BO TEOpHjara Ha NPUBP3aHOCTA.

Kako HoBa KaTeroija BOCIIOCTABCHA € KYJITypHaTa IIpUBP3aHOCT, KOja CC OAHCCYBA Ha IMPOLECH LITO
OBO3MOXKYBaaT KyJITypaTra 1 HejBI/IHI/ITG cuMOo0IHn Ja 066366[[3,T TMCUXOJIOUIKA CUTYPHOCT KOra MOCAUHCHOT
CC COOYYyBa CO 3aKaHa.

I[OHOJ'IHHT@J'IHO, CMOLUHUTEC U TyBCTBATa Ou Mokele Ja Cc€ cME€Taar Kaxko ,,COMaTCKH MapKepH“, KOn
I[ejCTBYBaaT KaKO CUT'HAJIM IITO I'0 BOAAT OAHCCYBAHCTO KOH KOPUCHHU PE3YIITATH. Toa 3Haun JCKa EMOIIn-
HUTC CC MHOI'Y BA’KHHU HE CaMO BO CeKOjI[HCBHOTO (I)YHKI_II/IOHI/IpaH»e TYKY U BO IPOLCCUTC HAa NOHCCYBAKC
OJJTYKH HITO MPETCTaByBa KOTHUTUBCH ITPOLICC.

[Mornupajku ce Ha MYNITHAMCIUTUIMHAPHU JIOKAa3W — O]l HEBPOHAYYHH, Pa3BOjHH, CBOJYTUBHU U
KIMHUYIKH U3BOPH, OEIIIe MPE/NIORKEHO JIeKa COMaTHYHOCTA, KaKo crielu(rIHa KapakTepUCTHKA Ha TIPUBP=
3aHOCTa, Ma ajanTHBHA QYHKITHja, CO TS JIa ja MOIYJIHpa HaIara TeHIACHITH]a.

Bo T0j KOHTEKCT, TOTBP/ICHO € JieKa MPUBP3aHOCTA CE CMETa 32 HEOIXOJHA eMOIIH]ja 32 YOBEKOBOTO
(yHKIIMOHUpAhE.

Kiryunu 360poBH: IPUBP3aHOCT, EMOLIUH, JE1a, KyITypa



