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Abstract

Objective: The objective of this paper is to review the literature on the role of the attachment relationship in the
pathogenesis of dissociative symptoms. The paper integrates the knowledge of environmental and genetic fac-
tors as well as neurobiological processes mediating the development of dissociative symptoms in a holistic way.

Material and method: The literature review was performed with the use of the following databases: EBSCO,
PsycINFO, PubMed, Google Scholar. The databases were searched using the following keywords: “attach-
ment style”, “dissociation”, “trauma”. These terms were combined with the words ‘secure’, ‘disorganised’, ‘epi-
genetic’, ‘genetic’ and the term ‘monoaminergic system’.

Results: Literature analysis suggests that the pathomechanism linking traumatic experiences in the attach-
ment relationship with dissociative symptoms is mediated by neurobiological factors. These include: dysregu-
lation within monoaminergic systems and atrophy of neuronal structures that play a role in affective regulation.

Discussion and conclusions: Research suggests that traumatic experiences in the attachment relationship
are a risk factor for the development of dissociative symptoms in the future. There is still a lack of research
verifying the relationship between attachment experiences and epigenetic changes in genes regulating the
activity of monoaminergic systems. These processes may play an important role in the aetiology of many no-
sological units, the development of which is mediated by dissociative symptoms. Future research should eval-
uate dissociation from the perspective of a transdiagnostic risk factor for the development of a broad spec-
trum of psychopathology.

attachment style; dissociation; neurobiology

INTRODUCTION

Dissociation can be defined as a way of coping
with stress induced by external or internal fac-
tors consisting in a change in the integrating
function of identity or consciousness [1]. It is
a temporary narrowing of the stream of con-
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sciousness covering three levels: the cognitive
level (variable perception of oneself and the en-
vironment), the emotional level (a sense of al-
ienation and indifference to the environment
and / or oneself) and the physiological level (in-
creased sensitivity threshold) [2]. Dissociation
changes the perception of oneself, the surround-
ing reality and causes a temporary disconnec-
tion or lack of contact between mental and phys-
ical processes. Due to the fact that dissociation
is characterised by a diverse category of symp-
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toms, it has been proposed to divide them into
two categories: detachment and compartmental-
isation [3]. The dissociative symptoms of detach-
ment are related to the feeling of being alienat-
ed from one’s own emotions, one’s own body,
from the usual sense of one’s own identity, or
from the normal sense of the known reality of
the environment. The symptoms of detachment
include the distortion of the conscious experi-
ence of “self” (depersonalisation) and the sur-
rounding world (derealisation). The dissocia-
tive symptoms of compartmentalisation, on the
other hand, prevent comparisons and semantic
connections between the mental content, which
should normally simultaneously enter the area
of “self” consciousness. Examples of the symp-
toms of compartmentalisation are: dissociative
amnesia (in which the memory is not available
due to the dissociative process) or non-integrat-
ed states of “self” (in which it is not possible to
synthesise meanings allowing to give a coher-
ent narrative of different autobiographical epi-
sodes and semantic representations of “self”) [4].

Dissociation is a mechanism that serves as the
defence of the Ego and serves to deal with trau-
matic experiences [5]. Research confirms the re-
lationship between dissociation and traumatic
experiences in childhood [6], war experiences
[7], as well as terrorist attacks [8]. It is the disso-
ciative symptoms of detachment that are con-
sidered to be the first pathogenic consequences
of trauma [4]. Traumatised persons often report
symptoms of depersonalisation. During these
experiences they felt as if they were standing
next to each other and looking at each other like
observers of their own actions. By temporarily
losing awareness of one’s own experiences and
emotions, dissociation is a strategy that enables
adaptation in a traumatic situation. The prob-
lem arises, however, when the strategy of disso-
ciation response to traumatic events undergoes
generalisation to situations with a lower level
of threat. The habitual use of this mechanism
causes it to become a catalyst for self-destruc-
tive behaviour and may lead to an excessive re-
duction in self-awareness. Many studies suggest
that dissociation often precedes suicide attempts
and acts of self-mutilation. The state of dissocia-
tion is so discomforting that it may result in self-
mutilation in order to restore the usual clarity of
sensations [5].
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We still do not know what factors influence
the susceptibility to dissociative reactions after
traumatic stress. Some theoretical models [9-11]
suggest that early experiences in the attachment
relationship play an important role in the gene-
sis of dissociative states after trauma. A secure
attachment relationship — according to these as-
sumptions — immunises the individual against
dissociative reactions after traumatic experienc-
es in the future. The aim of this paper is to pre-
sent the current state of knowledge on the role
of the attachment relationship in the pathogen-
esis of dissociative symptoms and to analyse the
neurobiological processes that mediate the de-
velopment of these symptoms.

The attachment relationship and dissociation
- theoretical models

The basic task for the caregiver in the first year
of life of the infant is to create a secure attach-
ment with it. It depends on the psychobiological
synchronisation of the mother with the child’s
internal states of arousal. Through visual-fa-
cial, tactile-gestural and auditory-prosodic com-
munication, the caregiver and the infant mod-
ify their behaviour to tune in with each other.
In this way, trusting attachment is created [11].
According to attachment theory [12], memories
of interaction with the parent are the basis for
the development of internal operating models.
Internal operating models are cognitive struc-
tures based on generalised memories of prior in-
teractions with an attachment figure. They allow
for the formulation of expectations regarding the
future reactions of the attachment figure to the
needs of the child’s bonding. In the first peri-
od of life, internal operating models are struc-
tures of non-declarative memory. They do not
require language or awareness functions. Dur-
ing development, some internal operating mod-
els may enter the conscious level. Later bonding
attempts may modify them, but they are rela-
tively stable over time [13]. In the case of a se-
cure attachment style, internal operating mod-
els create an internal sense of availability, help,
and encouragement from a loved person. In the
case of unsecured attachment, internal operat-
ing models build the belief that the attachment
figure will remain inaccessible or that it will re-
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act negatively to a request for help [10]. If the
attachment system generated “distrustful” in-
ternal operating models, the emotional respons-
es to future traumatic and stressful experiences
may become even more severe. This is because
distrustful internal operating models negative-
ly evaluate a situation in which we need help or
encouragement from others. Searching for them
turned out to be groundless in the past or was
associated with additional negative confronta-
tions with the attachment figures [4, 10].
Elizabeth Carlson, Tuppett Yates and Alan
Srouf [9] presented four developmental pat-
terns of dissociation. Persons with a disorgan-
ised attachment style, but without traumatic
experiences, are characterised by an elevated
but subclinical level of dissociation (pattern A).
They have a latent dissociation predisposition
that may become apparent under stress. In per-
sons with a disorganised attachment style and
severe traumatic experiences, pathological disso-
ciation (pattern B) develops. On the other hand,
a normative dissociative process is possible in
a supportive and stable relationship with car-
egivers (pattern C). Normative dissociation is
characterised by dissociative processes typical
of early childhood functioning. Before develop-
ing the ability to understand complex process-
es or conflicting experiences, children naturally
compartmentalise them. They separate content
into simple categories such as good or bad, pos-
itive or negative. The early mental representa-
tions are very different from each other. The ina-
bility to compensate for them causes that during
this period of development they isolate them-
selves from one another. This is called normative
dissociation, which, through difficult emotion-
al experience, can be transformed into a patho-
logical type of dissociation. When persistent self
organisation has developed, defensive reactions
such as dissociation are used adaptively in dif-
ficult situations. In the case of severe traumat-
ic experiences, despite stable relationships with
caregivers, the child may develop a pathologi-
cal dissociative process (pattern D). This devel-
opment is less intense than that observed in the
case of victims of traumatic experiences who did
not have a stable relationship with their caregiv-
ers in childhood (pattern B). Therefore, it can be
concluded that a secure and supportive attach-
ment with the caregiver immunises the child

against the development of pathological dissoci-
ation in the future [9]. This is confirmed by stud-
ies [6,8] showing that persons who experienced
trauma in the attachment relationship in child-
hood were characterised by a greater intensity
of dissociation and PTSD symptoms than those
without such experiences. Among the surveyed
New Yorkers, both dissociation and attachment
styles were mediators of a positive relationship
between the experience of physical and sexual
abuse in childhood and the intensity of PTSD
symptoms after the World Trade Centre attacks
[8]. Another study [6], conducted on prisoners,
found a relationship between dissociation and
the experience of childhood abuse, including
sexual abuse. These results suggest that early
childhood relational traumatic experiences may
influence dissociative responses in the future.

Neurobiology of attachment and the pathogenesis
of dissociative symptoms

Despite the theoretical models presented above,
the mechanism linking attachment with dissoci-
ative symptoms is still unknown. Research [6, 8]
suggests that dissociative symptoms are the re-
sult of difficult experiences, including those re-
lated to the attachment relationship. However,
the aetiology of dissociative states is multifacto-
rial. Dissociative symptoms are related to brain
injuries, e.g. hypoxia or dysconnection of neu-
ronal areas responsible for the integration of
mental representations of “self”. The isolation,
deactivation or hyperactivation of these struc-
tures results in the states of self-perception dis-
integration [14]. For example, electrical stimula-
tion of the hippocampus results in dissociative
symptoms such as depersonalisation and dere-
alisation [15, 16]. Persons experiencing dissoci-
ation show greater activity in somatosensory ar-
eas of the brain [17]. Dissociative states are also
associated with the activation of the temporal,
occipital and parietal lobes when recalling trau-
matic experiences [18]. Dissociation is also asso-
ciated with the use of psychoactive substances,
which in turn affect the biochemical neuronal re-
sponse that can manifest itself through dissocia-
tive states. Dissociative symptoms occur, among
others, after: taking ketamine which acts by an-
tagonising the NMDA receptor [19], cannabi-
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noids, including smoking marijuana [20] or tak-
ing hallucinogens such as LSD [20]. It is worth
emphasising that addiction to psychoactive sub-
stances may constitute a dysfunctional form of
emotional regulation resulting from the patient’s
development within the insecure attachment re-
lationship [21, 22]. In an insecure attachment re-
lationship, the child does not learn to regulate
its emotions [23]. When examining addicts, it is
important to assess whether dissociation is a di-
rect result of psychoactive substances or trau-
matic experiences in the attachment relationship,
which are associated with using drugs [21]. At-
tachment with the caregiver is associated not
only with the development of the ability of af-
fective regulation, but also with biochemical re-
actions in the child’s brain, which may be a risk
factor for the development of pathological disso-
ciation. It is the analysis of neurobiological fac-
tors that allows the verification of the role that
the attachment relationship plays in the devel-
opment of dissociative states.

The research [24] carried out with the use of
functional magnetic resonance indicates dopa-
minergic activity within the reward system in
response to stimulation activating care behav-
iours (e.g. through exposure of the child’s pho-
tos). The relationship between the neuronal ac-
tivation of mesolimbic dopaminergic pathways
and the attachment relationship in close relation-
ships has also been demonstrated. Researchers
[25, 26] showed that those in love in partner rela-
tionships are characterised by higher dopamin-
ergic activity in such areas as the ventral teg-
mental area and the anterior cingulate cortex.
Moreover, difficult experiences in the attach-
ment relationship in childhood result in hyper-
activity of the hypothalamic-pituitary-adrenal
system, which is associated with increased do-
pamine synthesis and its dysregulation in the
striatum [27]. Researchers [28] agree that chang-
es in the dopaminergic system play a significant
role in the relationship of attachment. The dopa-
minergic system also plays an important role in
the pathogenesis of dissociative symptoms. Re-
searchers [29] showed that the level of homo-
vanillic acid - the main metabolite of dopamine
— in persons suffering from eating disorders pos-
itively correlates with the severity of dissociative
symptoms. The level of homovanillic acid pos-
itively correlates with the susceptibility to hyp-
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nosis, the indispensable component of which is
dissociation [30]. Apart from dopamine, seroto-
nin may also play a significant role in the patho-
genesis of dissociative symptoms. This is indi-
cated by research confirming the activation of
5HT2A and 5HT2C receptors — which are sero-
tonin antagonists — during the occurrence of dis-
sociative symptoms [31]. Moreover, research has
shown a strong negative correlation between the
level of norpinephrine in the urine and the se-
verity of depersonalisation symptoms [32]. At-
tachment relationship experiences may therefore
constitute an environmental risk factor for dis-
sociation, disrupting monoaminergic systems.

Genetic studies [33] of twin pairs that used the
heritability index suggested that genetic factors
accounted for 45% of the variance in dissocia-
tive symptoms, while the remaining 55% of the
variance explained a specific environment and
measurement error. Moreover, molecular stud-
ies [33] suggest that subjects with the 5-HTTL-
PR genotype report more dissociative symptoms
than those who do not have this genotype and
experienced trauma and depressive symptoms.
Research [34] also suggests that bipolar disorder
patients who experienced childhood trauma are
characterised by a higher intensity of dissocia-
tive states when characterised by the Val158Met
polymorphism of the COMT gene. These results
[33] may suggest that genes responsible for sero-
tonin synthesis, including 5-HTTLPR, play a role
in the pathogenesis of dissociation. The genetic
tendency towards dissociative states can thus be
activated through traumatic experiences in the
attachment relationship. Future research should
analyse what types of relational experiences in-
fluence epigenetic changes in genes regulating
the activity of monoaminergic systems, the de-
regulation of which may be manifested by dis-
sociative states [35].

A hypothetical explanation of the effect of at-
tachment relationships on dissociation is epige-
netic modifications that program gene expres-
sion patterns during brain development [36].
Genes are responsible for the growth and di-
rection of axons and dendrites to their correct
destinations in the developing brain. However,
there are not enough genes across the human
genome to precisely define each synapse. By
creating an excessive number of synapses, the
brain forces them to compete. Only those syn-



58 Dawid Subocz

apses that are more active, receive more electri-
cal impulses and release more neurotransmitters
are preserved. If synapses responsible for emo-
tional regulation are not active, they will disap-
pear [37]. The relationship with the caregiver can
therefore be perceived as an interaction causing
biochemical reactions and activation of synaps-
es responsible for the emotional development of
the child. The phenomenon of attachment be-
tween mother and offspring is conditioned by
oxytocin [38]. Among mothers diagnosed with
insecure avoidant attachment style, decreased
levels of oxytocin were found in the situation of
contact with the child.

The relationship with the mother is therefore
an opportunity for the child to modulate affec-
tive states, which is accompanied by biochem-
ical reactions in both the child and the moth-
er. It is a kind of emotional resonance, in which
positive states may be strengthened. This caus-
es the activation of synapses in the child relat-
ed to the development of affective regulation,
which Schore [11] locates in the structures of
the right hemisphere of the brain. This author
suggests that the attachment mechanism is em-
bedded in the affective interaction between the
infant’s right hemisphere and the caregiver’s
right hemisphere. This is because the myelina-
tion of the limbic system occurs within the first
18 months [39]. Moreover, at this time there is
also a rapid growth of the right hemisphere [40-
42] with its connections to the limbic system [44].
According to the Schore’s [11] concept, disso-
ciative symptoms result from the development
in the insecure attachment relationship, which
results in the detachment of the normally inte-
grated functions of the right hemisphere neu-
roautonomic system, including the orbital-fron-
tal structures. The orbital-frontal system is im-
portant in the process of cognitive-emotional in-
teraction [44]. This part of the emotional brain
functions as an internal reflection centre. It al-
lows for integration and assigning an emotion-
al-motivational meaning to a cognitive sign and
for the formation of relationships between emo-
tions and thinking [45]. It also plays an impor-
tant role in the relationship between emotional
information and the action selection mechanism.
These data suggest that victims of dissociative
trauma are characterised by deficits in the cogni-
tive and emotional structures in the right orbit-

al-frontal part of the brain, along with its corti-
cal and subcortical connections. Research shows
that when the subcortical connections within the
right hemisphere function properly, it coordi-
nates the flow of sensory information [46, 47].
However, under extreme stress, both hyperacti-
vation and hypoactivation of the cortical parts of
the right hemisphere result in a loss of the ability
to integrate sensory processes. Moreover, during
intense stress, the right hemisphere may lose the
ability to integrate between the cortical and sub-
cortical systems. Then, processing of the limbic-
autonomic information occurs only at the lower
level of the right amygdala and is blocked from
accessing the higher neural structures (i.e. the
anterior cingulate gyrus and orbital-frontal are-
as). Partially processed information [48] cannot
be integrated with consciousness, including the
awareness of subjectively experienced emotions.
It manifests itself through dissociative experi-
ences, which, according to this concept [11], are
defined as the result of the loss of the integrative
abilities of the vertical emotional organisation of
the right hemisphere of the brain.

According to the Schore’s [11] concept, con-
nections in the limbic system in a child, which
are not supported by the caregiver in the pro-
cess of emotional regulation, are exposed to the
effects of toxic neurotransmitters such as gluta-
mate and cortisol, with longer exposure time.
[49]. It may also be associated with the atrophy
of such neuronal structures as the hippocam-
pus, the size of which negatively correlates with
the severity of dissociative symptoms [50, 51].
Some researchers [52, 53] suggest that stress re-
sulting from insecure attachment relationship
may - by activating NMDA receptors strongly
concentrated in the hippocampus — mediate dis-
sociative symptoms. As part of this pathomech-
anism, the developing individual becomes sus-
ceptible in the future to reacting with dissocia-
tive states to traumatic experiences. The nerv-
ous system shaped in this way is also not able
to regulate intense states of arousal. During the
trauma experience, the immature prefrontal cor-
tical parts of the limbic system are disorganised
and NMDA receptors are activated, resulting in
dissociation.
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CONCLUSIONS

The literature analysis presented here allows for
the integration of theoretical concepts with con-
temporary neurobiological research. It suggests
that the genotype interacts with unfavourable
life experiences — especially those in the attach-
ment relationship early in life - creating individ-
ual differences in resistance to future traumatic
experiences and susceptibility to dissociative re-
actions [36]. Dissociative symptoms at the neu-
robiological level are related to dysregulation
within monoaminergic systems. This dysregu-
lation results both from genetic factors respon-
sible for the synthesis of dopamine and seroto-
nin, and from experiences in the relationship of
attachment [33]. Difficult experiences in the at-
tachment relationship — resulting in the release
of cortisol via the hypothalamic-pituitary-adre-
nal (HPA) axis — sensitise systems of neurotrans-
mitters such as dopamine and serotonin, caus-
ing their excessive presynaptic synthesis and in-
creased release [54]. The literature analysis also
suggests that insecure attachment styles — me-
diated by epigenetic processes — may lead to
the development of atrophy of neuronal struc-
tures, including the hippocampus with multi-
ple NMDA receptors [50, 51]. The activation of
these receptors under stress is directly involved
in triggering dissociative symptoms [52, 53].
The development of a child in an insecure at-
tachment relationship does not allow the devel-
opment of neural connections necessary to reg-
ulate emotions, which makes it more suscepti-
ble to future traumatic experiences [11]. The next
step of the researchers should be to verify the
role that neurobiological processes — which lead
to dissociative states in the insecure attachment
relationship - play in the aetiopathogenesis of
mental illness.

Traumatic experiences and dissociative symp-
toms are present among patients in almost all
groups of psychiatric disorders. They are found
in anxiety disorders [55]; personality disorders
[56]; mood disorders [57]; eating disorders [58];
addictions [59]; schizophrenia and other psy-
choses [60]. Due to the fact that almost all di-
agnostic categories are related to the dissocia-
tive dimension, it is necessary to adopt a nosol-
ogy dimensional perspective in order to explain
dissociative pathology. It characterises psychi-
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atric manifestations based on the main mech-
anism that disrupts their order. This mecha-
nism — manifested by dissociative symptoms —
is most likely the disconnection of cortical and
subcortical connections of the brain and dysreg-
ulation of monoaminergic systems, occurring
in the etiology of most mental diseases. These
changes probably occur as a result of epigenetic
processes, activated under the influence of ear-
ly childhood relational experiences [36]. Future
research should verify the above hypotheses in
detail. However, the analysis of the literature to
date suggests that dissociation and insecure at-
tachment relationship are transdiagnostic risk
factors for the development of complex mental
health problems.
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