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INTRODUCTION

The role of the attachment relation
in the pathogenesis of auditory
hallucinations - literature overview

Dawid Subocz

Abstract

Objective: The purpose of the article is to provide an overview of the literature concerning the role of the at-
tachment relation in the pathogenesis of auditory hallucinations. The article holistically integrates the knowl-
edge about the attachment relation with cognitive and biological factors.

Materials and method: The literature overview was compiled using the following databases: EBSCO, PsycIN-
FO, PubMed, Google Scholar. The databases were searched using the following keywords: ,secure”, ,disor-
ganized”, ,epigenetic”, ,genetic’, ,auditory hallucinations” and the term ,monoaminergic system”. These words
were combined with the term ,attachment style”.

Results: The literature analysis suggests that neurobiological and cognitive factors mediate in the pathome-
chamism affiliating traumatic experience in the attachment relation with auditory hallucinations These include:
dysregulation within the monoaminergic systems, atrophy of the temporal areas and cognitive distortions such
as source monitoring errors and negative automatic thoughts.

Discussion and conclusions: Cognitive dysfunctions along with hereditary genetic susceptibility to auditory
hallucinations may constitute factors distorting the correct interpretation of traumatic intrusions of relational ex-
perience. Future research should verify to what extent auditory hallucinations are the memory marks of a re-
lational trauma. Verification of these hypotheses will enable better understanding of the role of the attachment
styles in the development of auditory hallucinations and the formation of convictions about them.

attachment style; auditory hallucinations; voice hearing

auditory hallucinations are a response to traumat-
ic life experience. About 1% of the population ex-

Hallucinations are defined as perceptual experi-
ence occurring despite lack of any outside stim-
uli. Hallucinations occur while awake, and their
appearance is independent of the will [1]. They
may affect all the senses. The subject of this article
are auditory hallucinations. For some individuals,
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periences auditory hallucinations without requir-
ing a psychiatric care. Another 1% of the popu-
lation suffers from schizophrenia. About 75% of
this clinical group experienced auditory halluci-
nations [2, 3]. The purpose of this article is to pre-
sent the current state of knowledge regarding the
role of the attachment relation in the pathogene-
sis of auditory hallucinations and to analyse the
biological and cognitive processes involved in the
development of these symptom:s.
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MATERIAL AND METHODS

A systematic review of the literature was made
using the following databases: EBSCO, PsycIN-
FO, PubMed, and Google Scholar. Each database
was searched using the following keywords: “se-
cure”, “disorganized”, “epigenetic”, “genetic”,
“auditory hallucinations” and “monoaminer-
gic system”. These words were combined with
the term “attachment style”. 512 publications
were identified during the database search. Du-
plicates and articles unrelated to the purpose of
this thematic review were excluded. On the basis
of such selection, 70 publications were included
in the qualitative analysis. The process of search-
ing and selecting research papers is presented
in the PRISMA scheme (Figure 1). The analysis
of the literature was presented in relation to the
theoretical model of Liotti and Gumley [4]. This
makes it possible to present an overview of re-
search within the broader context of the patho-
genesis of positive symptoms. Therefore, the pa-
per presents the mutual interaction of biopsy-
chosocial risk factors for the development of au-
ditory hallucinations.
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database search (EBSCO,
PsycINFO, PubMed, Google
Scholar): N = 514

L

Publications after excluding
duplicates: N =212

L

s N
Publications analysed in the
form of titles and abstracts:

N =142

l

- N e N
Publications analysed as full Publications excluded on the
texts: basis of full text analysis:
N=70 N =19 (the content of the
- publication is inconsistent
l \with the purpose of the paper)/

e N
Publications excluded based
on the analysis of titles
and abstracts: N = 123

A4

A4

e N
Publications included in the
qualitative analysis:
N=70

N

Figure 1. Summary of the research search and selection
process in the PRISMA scheme.

The attachment relation and the pathogenesis
of positive symptoms - the Liotti-Gumley
theoretical model

According to the attachment theory [5], the
memories of interactions with a parent are the
grounds for forming the future operating mod-
els. The internal operating models are cognitive
structures based on generalized memories of pri-
or interactions with an attachment figure. They
enable formulation of expectations regarding the
future reactions of the attachment figure to the
child’s need for forming bonds. In the case of the
safe bond style, the internal operating models
create an inner sense of availability of help and
encouragement from a significant other. In the
case of non-safe attachment, the internal oper-
ating models create a conviction that the attach-
ment figure will remain unapproachable, or will
react negatively to a request for help [6]. The Li-
otti-Gumley model [4] suggests that the “mis-
trustful” internal operating models may increase
the susceptibility for developing borderline per-
sonality disorders, PTSD, dissociative disorders
and schizophrenia. A strong activation of the at-
tachment system (e.g. caused by an actual or im-
aginary separation with the minder, as well as
traumatic experience) may lead to a collapse of
the controlling strategy and manifestation of the
suppressed attachment needs. The consequences
— according to Liotti and Gumley [4] — are posi-
tive and dissociative symptoms.

Among those suffering from psychoses, in-
cluding schizophrenia, the prevalence of a dis-
tancing attachment style (high level of avoidance
and low level of anxiety in the attachment rela-
tion) is assessed between 48% and 71%, while
in healthy individuals it is 27% [7, 8]. The ab-
sorbed attachment style (low level of avoidance
and high level of anxiety) concerns 12-20% of the
psychotic patients, compared to 19% in healthy
individuals. A safe attachment style (low level of
avoidance and anxiety) is manifested by about
27-32% of the psychotic patients and about 58%
of healthy individuals [7, 9]. These data indicate
that the non-safe attachment styles affect schiz-
ophrenic patients to a greater extent than in the
case of healthy individuals. Research [10] also
suggests a relationship between the evading at-
tachment style and positive symptoms. There-
fore, the analysis of the empirical data supports
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the premises of the Liotti-Gumley model [4],
where a non-safe attachment relation is a poten-
tially permanent factor of susceptibility to the
occurrence of positive symptoms in the future.
According to the researchers [4], this susceptibil-
ity is related to the experience of post-traumatic
dissociative symptoms.

HALLUCINATIONS AND DISSOCIATIVE SYMPTOMS

A study [11] carried out on schizophrenic out-
patients demonstrated that 85% of them fell vic-
tim to violence in their childhood. Moreover, it
was demonstrated that the prevalence of sexu-
al abuse experienced by schizophrenic patients
was 38%, compared to 10% in the healthy pop-
ulation [12]. According to the study [13], schiz-
ophrenics had more traumatic experience in the
attachment relation than the healthy individu-
als. Numerous metaanalyses and study reviews
emphasize the significance of early childhood
traumatic events in the development of psychot-
ic disorders [14, 15]. Traumatic experience are
also related to the occurrence of quasi-psychot-
ic experience in healthy individuals [16, 17], and
among those at risk of psychosis [18]. Moskow-
itz [19] claims that hallucinations, speech imped-
iments and catatonic behaviours can be at least
partially attributed to the consequences of trau-
matic experience, such as: depersonalization, de-
realization, dissociative behaviours and flash-
backs.

Traumatic events in the attachment relation
may cause memory disorders [20] and halluci-
nations, including visual, auditory and olfactory
hallucinations [21]. These symptoms may occur
both in post-traumatic and psychotic disorders.
Auditory hallucinations in the case of dissocia-
tive disorders may be traumatic memories. For
instance, the voices heard by the patients may be
the comments the victim head during the abuse
they experienced [22]. Both visual and audito-
ry hallucinations among post-traumatic patients
may take on a form of flashbacks to the trau-
matic events [23]. Studies revealed that 46-67%
of patients with acute psychotic symptoms also
show symptoms of post-traumatic stress dis-
order PTSD [24]. Positive symptoms in schizo-
phrenia are bizarre and unreal, without any re-
flection in the real life [25]. Therefore, when di-
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agnosing schizophrenia, it is justified to verify
whether the delusions and hallucinations indi-
cate emotionally-processed traumatic events.
This diagnosis also involves the choice of the
appropriate pharmacotherapy and psychother-
apeutic interventions [21]. The separate catego-
rization of positive and dissociative symptoms
does not mean they do not contribute to the clin-
ical picture. It is possible that dissociative symp-
toms affect the pathogenesis of auditory halluci-
nations in schizophrenia. Patients suffering from
the schizophrenia spectrum disorders both man-
ifest a higher intensity of dissociative tendencies
and experience a childhood trauma more often
than healthy individuals [13, 14]. Moreover, it
was demonstrated that dissociation in this group
of patients contributes to the positive relation
between childhood traumatic experience and
the susceptibility to hallucinations [26]. Stud-
ies [27] also demonstrated that the dissociative
processes are related to psychotic experience, in-
cluding hallucinations, which, in turn, are relat-
ed to the experience of sexual abuse. Compul-
sions and PTSD symptoms are also mediators
in the relation between childhood sexual abuse
and auditory hallucinations [28]. This may indi-
cate that dissociative symptoms and traumatic
experience in attachment relationship contribute
to the pathogenesis of auditory hallucinations.

COGNITIVE CONCEPTUALIZATION OF AUDITORY
HALLUCINATIONS

According to the Liotti-Gumely model [4], an-
other factor affecting the development of pos-
itive schizophrenic symptoms are the patient’s
cognitive deficits. Studies [29, 30] suggest that
traumatic experiences are related to cognitive
distortions, which is connected with the suscep-
tibility to psychosis. Memory deficits play a par-
ticular role in this process [31]. Problems remem-
bering traumatic experience may stem from dis-
sociative disorders and result in an inability to
recognize the experienced intrusions as arising
from one’s own past. Still, the relation between
dissociative amnesia with the interpretation of
traumatic intrusions has not been confirmed em-
pirically.

In a hitherto-unverified model, Liotti and
Gumely [4] claim that individuals experiencing
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positive symptoms manifest so-called traumatic
intrusion source monitoring errors. This means
that these individuals often interpret the intru-
sions of their traumatic experience as coming
from the outside (e.g. auditory hallucinations).
Although this hypothesis is interesting, there
are no studies which would confirm it explic-
itly. However, this theory is supported by the
cognitive models of psychotic symptoms [32].
They work on the assumption that psychotic
symptoms may result from deficits in the scope
of monitoring the sources of own mental states.
For instance, the patients may wrongly believe
that their thougts originate from strangers.

Empirical studies — according to the cognitive
models — indicate that schizophrenic patients
demonstrate source monitoring errors [33]. Dif-
ficulties in the scope of differentiating between
imagination and reality may already occur at
the early stages of the psychosis development
[29]. These deficits are a cognitive risk factor for
the development of psychotic symptoms. It was
demonstrated that the source monitoring errors
and hallucinations are related [34]. The links be-
tween auditory hallucinations and source mon-
itoring deficts are confirmed by meta-analyses
[35, 26], but there are no studies indicating their
connection with traumatic intrusions. Neverthe-
less, the Liotti-Gumely theoretical model [4] cer-
tainly outlines new directions for studies, which
in the future may contribute to the inclusion of
post-traumatic disorder symptoms in the patho-
genesis of positive symptoms.

Attachment relation and auditory hallucinations
from the cognitive perspective

Studies suggest a connection between the evad-
ing and anxiety attachment style and the posi-
tive symptoms. Researchers demonstrated that
these relations are mediated by a low sense of
self-esteem [37]. The low self-esteem, in turn,
contributes to negative opinions of “1”, as part
of the internal operating models for attachment.
These models are defined as cognitive structures
which are activate in relational situations. These
structures define ,1”, , others”, and the relation
between them [5]. Studies indicate that the con-
tents of the hallucinations related to the criticism
of “I” and rejection are related to intensification

of evasive behaviours in attachment relations
[39]. The internal operating models of non-safe
attachment are also activated at the level of con-
victions and automatic thoughts. In the cognitive
conceptualization, automatic thoughts related
to low self-esteem (e.g. I'm a loser) are wrong-
ly identified by the hallucinating individuals as
originating from the outside (auditory halluci-
nations) [1].

The researchers also emphasize the convic-
tions that the hallucinating individuals carry
about the voices they hear. These convictions
may impact the affect and behaviour strong-
er than the contents of the auditory hallucina-
tions themselves. When the voices are intru-
sive and unpleasant, the patients react to them
as they would to any other irritating manifesta-
tion. This activates convictions such as: I can’t
take it anymore”, ,I can’t handle them” [1].
Among individuals with non-safe operating
models of attachment, these convictions could
be: “I can’t count on anyone’s help and under-
standing”, “The voices are hostile towards me”
[5, 4]. The relation between non-safe attachment
styles with the distress felt when experiencing
auditory hallucinations is mediated by the inten-
sification of the belief that the imaginary voices
are hostile [39]. This, in turn, may contribute to
depressive symptoms, increase the level of dis-
tress and anger. Studies [39] also suggest a rela-
tion between the evading attachment style with
the sense of obtrusiveness of the imaginary voic-
es and the perceptible sense of threat towards
them. Analysis of the studies suggests that the
negative convictions about intrusive hallucina-
tions could be the mediator in this relation [1].

A relatively new area of research is the percep-
tion of auditory hallucinations in the context be-
tween the hallucinating individual and the hal-
lucinations themselves. Relations with the voic-
es —just like relations with other people — can be
positive, ambivalent or negative [1]. These rela-
tions may involve activation of the internal op-
erating models for attachment [5]. Studies sug-
gest that for some people, the voices they hear
can be a source of consolation, as well as com-
panionship. It was also demonstrated that some
people experience loss once the auditory halluci-
nations become less intensive or completely ab-
sent [40, 41]. Attachment to the imaginary voic-
es becomes more likely when other social rela-
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tions vanish [42]. Disappearance of interperson-
al contacts is frequent during schizophrenia and
requires introduction of cognitive-behavioural
trainings in social competence for the patients.
Non-safe attachment styles play an impor-
tant role in the pathogenesis of auditory hal-
lucinations. Liotti and Gumley [4] suggest that
traumatic experience in the attachment relation
and the subsequent dissociative symptoms in-
crease the risk of developing positive symp-
toms. The attachment styles are connected not
only with the relation to the imaginary voices
and the ways of handling them, but also with
the very contents of the auditory hallucinations
[1, 38]. These factors, in turn, affect the intensity
of the distress [39]. Attachment relations can also
be described at the level of biological process-
es. These processes — such as activation of mes-
olimbic dopaminergic pathways — significantly
affect the development of positive symptoms [1].

Attachment and biological determinants
of auditory hallucinations

Dopamine (3,4-dihydroxyphentylamine), apart
from adrenaline and noradrenaline, is classi-
fied as one of neurotransmitters called catecho-
lamines [43]. Studies [44] carried out with an ac-
tive magnetic resonance indicate dopaminergic
activity within the reward system as a response
to stimulation activating protective behaviours
(e.g. by exposure to photographs of a child).
It was also demonstrated that there is a connec-
tion between neuronal activation of mesolim-
bic dopaminergic pathways and the attachment
relation in close relationships. Researchers [45,
36] demonstrated that the enamoured in part-
nership — after exposure to a photograph of the
partner — are characterized by higher dopamin-
ergic activity. This activity is increased in such
areas as the anterior cingulate cortex and the
ventral tegmental area. Moreover, a non-safe
attachment relation in childhood is connected
with a hyperactive hypothalamic-pituitary-adre-
nal axis. This, in turn, is related to an increased
dopamine synthesis and its dysregulation in the
stratum area [47]. After multiple negative stimu-
lations in the attachment relation, there is a no-
ticeable reinforcement of the dopaminergic re-
sponse. This reinforcement was called sensiti-
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sation. This phenomenon is confirmed by ani-
mal testing. Breeding rodents in isolation causes
them to produce more dopamine in the stratum
[48]. It was also found that, in rodents, acute
stressors activate transmission of dopamine in
the stratum, causing its release and increased
synthesis. For instance, an instability caused by
multiple replacement of the cage companions
and problems in relations with other specimen
are related to an increased sensitivity to amphet-
amine and an increased release of dopamine in
the stratum structures. Researchers [49] agree
that changes within the dopaminergic system
play a significant role in the attachment relation.

One of the most common theories of the posi-
tive symptom pathogenesis is the dopamine the-
ory. It assumes that the causes of positive symp-
toms (delusions, hallucinations) stem from an
excessive activity in the mesolimbic dopaminer-
gic pathway [1]. Autopsies of the brains of schiz-
ophrenics revealed a significant increase in the
quantity of dopamine receptor areas, particu-
larly of type D2 [50]. The dopamine hypothe-
sis is also supported by the effect of substances
which increase the dopamine activity (i.e. am-
phetamine, I-dopa, cocaine) on positive symp-
toms [51]. Using selective radiotracers for do-
pamine receptors D2/3 after giving ampheta-
mine to schizophrenic patients demonstrated
that an increased release of dopamine is relat-
ed to a higher induction of positive symptoms.
On the other hand, reducing the dopamine lev-
els after stopping its synthesis involves a reduc-
tion of the positive symptoms [52].

Dopamine synthesis — apart from the attach-
ment relation — is also connected with genetic
factors. Dopamine-related genes have been the
subject of numerous studies in schizophrenia,
particularly the dopamine receptor genes and
Catechol-O-Methyl-Transferase (COMT), a key
enzyme degrading dopamine [53]. Pre-clinical
evidence indicate that an altered function of nu-
merous genes upsets the dopamine system, e.g.
mice with a DISC1 trauma demonstrated an in-
creased behavioural response and increased do-
pamine release in the stratum after methamphet-
amine [54]. The TCF4 transcription factor also af-
fects the dopamine system, activating transcrip-
tion of tyrosine hydroxylase 99 [55]. The next
step to explain the relationship between attach-
ment experiences and dopamine activity are epi-
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genetic changes in genes regulating its activity.
In schizophrenia, epigenetic modifications have
been observed, such as: DNA hypermethylation
of the RELN gene promoter [56], hypermethyl-
ation of the SOX10 gene promoter [57], H3L4
hypomethylation of the GAD1 gene promoter
[58], and DNA hypomethylation of the COMT
gene promoter [59]. However, methylation of
the OXTR, NR3C1, FKBP5, SLC6A4 and HTR3A
genes is associated with insecure attachment re-
lationship [60]. Currently, it has not been found
that epigenetic processes in schizophrenia are
identical with epigenetic modifications resulting
from insecure attachment relationships. These
hypotheses still require verification. A common
genetic risk factor for the development of both
positive symptoms in schizophrenia and the
avoidant attachment style is the Val158Met pol-
ymorphism of the COMT gene [61]. The DRD2
gene was also found to be related to the inten-
sity of anxiety in the relationship of attachment
and the level of dopamine [62].

Interaction between the genetic and environ-
mental factors at early stages of life is reflected
in the epigenetic modifications that promote the
gene expression patterns during brain develop-
ment [63]. The Shore conception [64] emphasiz-
es that lack of trustful attachment in childhood
has a direct effect on the maturing right hemi-
sphere during its critical growth period, causing
its immaturity. Researchers [65] demonstrated
that children with safe attachment styles, com-
pared to those with non-safe attachment styles,
were characterized by a higher volume of grey
matter in the temporal sulcus, the superior tem-
poral gyrus and the temporoparietal junction.
A reduced volume of the grey matter in the tem-
poral lobe is related to increased auditory hallu-
cinations [66]. The pathomechanism connecting
traumatic experience in the attachment relation
with changes in the brain is explained by de-
creased neuron activation in neglected children
[67]. About 30% neurons die between the ages of
7 and 14. The child’s experiences dictate which
synaptic links will die, and which will grow [68].
This thesis is also supported by experiments on
laboratory animals [69]. Rats growing in an en-
riched environment have more synaptic spines
on the dendrites than those growing in an im-
poverished environment. The latter lose a num-
ber of synaptic spines [69]. Neglected children

experience no positive stimulation from the par-
ents, which inhibits the development of neu-
ronal areas, particularly the structures related
to the regulation of affective states [64, 70]. These
children experience chronic stress. Difficult ex-
perience at early stages of life — by the effects of
cortisol and glutamate — are related to the atro-
phy of neuronal areas. In one of the studies [70],
children with PTSD had, on average, 7% small-
er brains compared to children from the control
group. Children with PTSD also had enlarged
cerebral ventricles and smaller corpus callosum.
Therefore, these studies suggest that difficult ex-
periences in the attachment relation during ear-
ly childhood may be related to the atrophy of
neuronal areas, including the temporal areas, in-
volved in auditory hallucinations [66].

DISCUSSION AND CONCLUSIONS

The current state of knowledge suggests a rela-
tionship between auditory hallucinations and
an insecure attachment relationship. Howev-
er, the pathomechanism of this relationship has
not yet been explained. Research suggests that
this relationship is mediated by several groups
of factors. The first group of mediators are trau-
matic experiences and the resulting dissociative
symptoms [21, 22, 26, 27, 28]. The second group
of factors mediating the genesis of symptoms are
cognitive distortions [35, 36]. According to re-
searchers, relational experiences may influence
beliefs about the voices heard [37, 39]. The third
group are factors related to dopaminergic activ-
ity. Higher dopaminergic activity is associated
with both the attachment relationship [44, 45, 46]
and the pathophysiology of hallucinations [50,
51,52]. Another group of factors mediating the
relationship of attachment and auditory halluci-
nations are genetic factors and epigenetic modi-
fications. Insecure attachment relationship is as-
sociated with dopamine-related genes such as
DRD2 and COMT [61, 62]. Moreover, studies
suggest that the insecure relationship is associ-
ated with epigenetic processes such as methyl-
ation of genes such as: OXTR, NR3C1, FKBP5,
SLC6A4 and HTR3A [60]. Epigenetic modifica-
tions have also been observed in schizophrenia
[56-59]. However, these are not the same mod-
ifications as those confirmed to be associated
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with an insecure attachment relationship. Fu-
ture research should be focused on looking for
epigenetic processes mediating between the re-
lationship of attachment and the development
of positive symptoms. The last group of factors
mediating the relationship between auditory
hallucinations and the attachment relationship
are changes in neural structures. Research sug-
gests a relationship between traumatic experi-
ences in the attachment relationship with gray
matter volume [65], also in temporal areas, the
atrophy of which correlated with the severity of
auditory hallucinations [66].

The genesis of auditory hallucinations is multi-
factorial. It is associated with dysfunction within
the temporal lobe [66] and dysregulation in the
dopaminergic system [50-52]. Both genetic [53-55]
and environmental factors [47, 48] play an impor-
tant role in these changes. The attachment rela-
tionship is related to both the dopaminergic sys-
tem [44-46], structural changes within the nerv-
ous system [64, 65] and the severity of auditory
hallucinations [37, 39]. The diagnosis of internal
operating models often allows for an insight into
the relation of the patient with the voices being
heard by him / her [40, 42]. Attachment styles are
also related to the content of auditory hallucina-
tions and beliefs about them [38, 39]. Future re-
search should verify the hypothesis about the in-
fluence of post-traumatic intrusions on the devel-
opment of positive symptoms [4]. According to
this hypothesis, difficult relational experiences
can manifest themselves through the styles of at-
tachment and the content of the hallucinations ex-
perienced. Verification of these assumptions will
allow not only to create more accurate models of
the pathogenesis of auditory hallucinations, but
also to improve therapeutic interventions.
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