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INTRODUCTION

Attachment relationship and oxytocin among people
addicted to alcohol - a literature review

Dawid Subocz

Abstract

Objective: This paper is aimed at reviewing the literature on oxytocin and attachment relationship among peo-
ple addicted to alcohol. The paper describes in a holistic way their possible interactions with bio-psycho-so-
cial risk factors for the development of addiction. It also indicates the possible practical use of oxytocin in ad-
diction therapy.

Material and method: The literature review was made with the use of the following databases: PsycINFO,
PubMed and Google Scholar. Each database was searched using the following keywords: ‘secure’, ‘disorgan-

ised’, ‘genetic’, and ‘therapy’. These keywords were combined with the terms “attachment style”, “oxytocin”
and each time with “alcohol addiction”.

Results: The analysis of the literature confirms that people addicted to alcohol are more often characterised
by relational problems than healthy people. The association of oxytocin with the attachment relationship is me-
diated by epigenetic, neurobiological, and environmental factors. Research also confirms that the use of oxy-
tocin in addiction therapy brings positive effects for some patients.

Discussion and conclusions: The ability to build satisfactory interpersonal relationships is a protective fac-
tor against alcohol use. The article indicates the role that oxytocin plays in building interpersonal relationships
and the possibility of its use in addiction therapy.

attachment style; alcohol addiction; oxytocin

of the uterus, which accelerates the labour, while
during sexual intercourse it enables the trans-

Oxytocin is a neurohormone, which is a 9-amino
acid neuropeptide produced by the hypothala-
mus [1]. It is collected and released into the sys-
temic circulation from the posterior pituitary
gland [2]. Its secretion occurs in a reflexive way
as a result of irritation of the nipple receptors or
the receptors of the cervix and vagina. Increas-
ing the secretion of oxytocin causes contraction
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port of sperm towards the fallopian tubes [3].
Therefore, it is used in medicine. It is used to ac-
celerate the labour or inhibit postpartum bleed-
ing [4]. Oxytocin, in addition to its role in the
course of labour and lactation, also performs its
function in the process of building bonds. It can
therefore be concluded that the role of this neu-
ropeptide — during sexual intercourse — is not
limited only to uterine contractions, accelerating
sperm transport, but also to building relation-
ships between partners. This has evolutionary
significance because the bond between the par-
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ents increased the chances of the child’s survival.
Similarly, during breastfeeding, the secretion of
oxytocin mediates building a safe bond between
mother and child [5, 6]. Establishing a secure re-
lationship with the mother is of paramount im-
portance at this stage as the baby is complete-
ly dependent on her. Researchers call oxytocin
a social neuropeptide [1]. This is because it is
related to trust, which is a necessary factor in
building complex interpersonal relationships
of people [7]. Research also suggests that peo-
ple addicted to alcohol have problems in build-
ing satisfying interpersonal relationships [8].
They are characterised by insecure attachment
styles [9]. Today, addiction experts pay more
and more attention to the role of individual fac-
tors in the development of addiction. A person
caught in the chains of addiction is very often
a lonely person, deprived of social support [10,
11]. This means that he/she does not build satis-
factory social ties. The role of oxytocin — a social
neuropeptide —in the pathogenesis of addiction
is therefore theoretically justified. However, it
should be emphasised here that people addict-
ed to alcohol constitute a heterogeneous group.
Different factors play a key role in the develop-
ment of an alcohol problem in each patient. Bi-
ological, social and psychological factors can be
distinguished here, as well as their interactions.
These people are different in terms of personali-
ty traits, on the basis of which their alcohol prob-
lem develops. Whether relational problems are
a significant factor in the pathogenesis of addic-
tion requires an individual diagnosis of the pa-
tient. In this study, a reduced level of oxytocin

Publications identified during database search
(PsycINFO, PubMed, Google Scholar): N = 74

|

Publications after excluding duplicates: N = 64
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was presented as one of many risk factors for the
development of alcohol dependence. The aim of
this paper is to review the studies on oxytocin
and attachment styles among people addicted
to alcohol.

MATERIAL AND METHOD

The literature review was performed using the
following databases: PsycINFO, PubMed and
Google Scholar. Each database was searched us-
ing the following keywords: ‘secure’, ‘disorgan-
ised’, ‘genetic’, and ‘therapy’. These keywords
were combined with the terms “attachment
style”, “oxytocin” and each time with “alcohol
addiction”. During the database search, 74 pub-
lications were identified. Duplicates and articles
unrelated to the purpose of this thematic review
were excluded. Based on such selection, 53 publi-
cations were included in the qualitative analysis.
The process of searching and selecting studies is
presented in the PRISMA scheme (Figure 1).

Oxytocin and attachment relationship

The basic task for the caretaker in the first year
of the infant’s life is to create a secure attachment
with him / her [12]. It depends on the psychobi-
ological synchronisation of the mother with the
child’s internal states of arousal. Through vis-
ual-facial, tactile-gesture and auditory-prosod-
ic communication, the caretaker and the infant
modify their behaviour to tune in to each other

A4

Publications analysed in the form of titles and abstracts: N = 8

y

Publications excluded based on the analysis of titles and abstracts:
N=6

L

A4

Publications excluded on the basis of full text analysis:

Publications analysed as full texts: N = 56

y

Publications included in the qualitative analysis: N = 53

N =5 (the content of the publication is incosistent
with the purpose of the paper)

Figure 1. Summary of the research search and selection process in the PRISMA scheme
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[12]. In this way, trusting attachment is created.
It is a kind of emotional resonance, in which pos-
itive states may be strengthened. Good synchro-
nisation has a positive effect on the postnatally
maturing limbic system that processes and reg-
ulates socio-emotional stimuli and the autonom-
ic nervous system responsible for the somatic as-
pects of emotions [13].

A child growing up in a secure attachment re-
lationship learns to regulate his / her emotional
states. This process is mediated by oxytocin. The
mother calming the baby, supports the secretion
of oxytocin through her behaviour. The benefi-
cial anti-stress and anxiolytic effect of oxytocin
occurs through the regulation of the hypothalam-
ic-pituitary-adrenal axis (HPA) and the amyg-
dala activities with its projection into the brain-
stem and hypothalamic centres [2]. It has been
proven that microinjections of oxytocin to brain
structures reduce the response to stress stimuli
[14, 15]. In people who received oxytocin, a re-
duction in the level of anxiety, blood pressure
and cortisol levels are observed [16]. This means
that the production of oxytocin when interacting
with the baby can be an important factor in emo-
tional regulation. Breastfeeding mothers showed
a reduced hormonal response to physical stress
compared to bottle-feeding mothers [17]. The in-
secure attachment relationship and the low level
of oxytocin accompanying this relationship pre-
vent the child from developing competences in
the field of modulating affective states. In the fu-
ture, maladaptive coping strategies may lead to
alcohol abuse, which, due to its sedative proper-
ties, suppresses over-stimulation. This is due to
the influence of alcohol on enhancing the action
of inhibitory neurotransmitters (e.g. GABA) and
weakening of excitatory neurotransmitters (e.g.
serotonin) [18].

The level of oxytocin is also associated with
genetic factors. Oxytocin receptor genes exist
as single copies in the human genome and are
mapped to the 3p253p26.2 gene loci on the chro-
mosome. However, this does not mean that ox-
ytocin levels are only due to genetic differences.
The oxytocin receptor may be sensitive to epi-
genetic regulation by CpG islands. These are re-
gions of the genome that contain large amounts
of guanine-cytosine dinucleotides [19]. Epige-
netic processes are influenced, for example, by
traumatic relational experiences. Epigenetic pro-
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cesses are also associated with changes in neural
structures. Some studies [20] suggest that meth-
ylation of the oxytocin receptor (OXTR) gene in
abused children negatively correlates with the
volume of grey matter in the left orbitofrontal
cortex of the brain. Moreover, the grey matter
volume in the left orbitofrontal cortex acts as
a mediator of the negative relationship between
oxytocin receptor gene methylation and insecure
attachment style. This study showed for the first
time that oxytocin receptor gene methylation in
children who experienced attachment trauma in
the past is associated with difficulties in inter-
personal relationships in the future [20].

A parallel study [21] showed that higher lev-
els of neuropeptide oxytocin in plasma and low-
er levels of oxytocin receptor gene methylation
are associated with lower levels of anxiety expe-
rienced in interpersonal relationships in young
people (20-31 years; M = 23.6). However, no such
relationships were found in the elderly (63-80
years; M = 71.4). Therefore, this study suggests
that it is important to adopt a development per-
spective in order to verify the discussed relation-
ships. The age of the subjects is related to main-
taining and establishing interpersonal relation-
ships. Other researchers [22] suggest that the
avoidance of attachment relationships is associ-
ated with increased methylation of both the ox-
ytocin receptor (OXTR) gene and the glucocor-
ticoid receptor (NR3C1) gene.

The above studies therefore suggest that epi-
genetic factors and changes in the brain’s neu-
ral structures mediate the relationship between
the attachment relationship and the level of oxy-
tocin. Researchers also suggest an association of
the attachment relationship with genetic modifi-
cations in genes responsible for the regulation of
social stress and for the functioning of the HPA
axis related to the stress response [22]. From the
point of view of the aetiology of problematic al-
cohol consumption development, these factors
are significant, because reaching for alcohol or
other depressants may be an attempt to suppress
the state of arousal.

Attachment relationship and alcohol addiction

According to attachment theory [23], memories
of interaction with a parent are the basis for the
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development of the internal working model. In-
ternal working models are cognitive structures
based on generalised memories of past interac-
tions with an attachment figure. Later attempts
at bonding may modify them, but they are rel-
atively stable over time [24]. Internal work-
ing models are defined as cognitive structures
that are activated in relational situations. These
structures define “myself|, ‘others” and the rela-
tionship between them [25]. Today, attachment
styles of adults are thus understood as person-
ality traits developed on the basis of early at-
tachment experiences. In the case of a secure at-
tachment style, internal working models cre-
ate an internal sense of the availability of help
and encouragement from a loved one. In the
case of insecure attachment, internal working
models build the belief that the attachment fig-
ure will remain unavailable or that he / she will
react negatively to a request for help [25]. This
is the basis for creating complex emotion regu-
lation strategies in many emotogenic situations
[26]. Numerous empirical studies indicate the
relationship between attachment styles and the
mechanisms of emotional regulation [27, 28].
People with insecure attachment relationships
often have problems with regulating emotions,
which makes them more susceptible to difficult
life events [25]. Both traumatic experiences and
insecure attachment styles are significant risk
factors for the development of alcoholism [18].
The lack of developed adaptive forms of
arousal regulation — as part of a secure attach-
ment relationship — may lead to tension reduc-
tion through alcohol consumption. Some stud-
ies [29] suggest that alcohol consumption in pa-
tients with anxiety disorders is motivated by
them by the desire to suppress experienced anx-
iety and a sense of constant danger. The gene-
sis of alcoholism may therefore be associated —
in accordance with the concept of self-treatment
— with the suppression of negative emotions in
people who have not developed, as part of a se-
cure attachment relationship, adaptive forms
of emotional regulation. This thesis is support-
ed by studies on attachment styles among alco-
hol abusers. The percentage distribution of inse-
cure attachment styles in this group ranges from
66% to 94.6%, while the secure one ranges from
5.4% to 40% [30]. Studies conducted on adoles-
cents shows that the intensity of anxious attach-

ment style is significantly correlated with risky
alcohol drinking and the experience of more se-
vere consequences of its use [31, 32]. Longitu-
dinal studies among adolescents (1222 people)
showed that, in addition to parental control, se-
cure attachment may have a protective effect
against drinking and getting drunk [33]. Stud-
ies [8] also show that people addicted to alcohol
significantly less often show the pattern of trust-
ing attachment than healthy people, while more
often in interpersonal relationships they experi-
ence distrust, fear and avoid closeness. Such ex-
periences affect the deficits in establishing close
relationships with others. Consequently, alco-
hol can be used to reduce feelings of loneliness,
pain and suffering. This process has a neurobi-
ological background and is related to the dopa-
mine reward system. Alcohol abuse can be ex-
plained as an attempt to replace endorphins (as
endogenous opioids), which are naturally deliv-
ered through social attachment [34, 35]. Thus, it
seems that alcohol in some cases acts as a means
of alleviating the psychological pain that results
from a lack of secure attachment.

Oxytocin and alcohol addiction

Studies suggest that alcohol consumption in-
hibits the release of oxytocin, the level of which
usually returns to baseline after a decrease in
blood alcohol content. Rats that were given al-
cohol showed a loss of neurones in the supraop-
tic nucleus and paraventricular hypothalamus,
the areas responsible for the production of ox-
ytocin. In addition to alcohol intoxication itself,
the level of oxytocin is also influenced by genet-
ic factors related to the tendency to overuse al-
cohol. Studies [36] have shown that men who
were carriers of the AA allele in the oxytocin re-
ceptor gene polymorphism (rs53576) developed
alcoholism more often at the age of 25. These
men also used alcohol more often at the age of
15 and 18. However, this relationship has not
been observed in women [36]. Other research-
ers [37] showed a significant relationship be-
tween alcohol dependence and the GG allele in
the rs6133010 polymorphism of the oxytocin re-
ceptor gene. The researchers also point to the re-
lationship between the rs4564970 polymorphism
of the oxytocin receptor gene and the aggres-
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sion experienced by the subjects under the in-
fluence of alcohol [38]. This means that genet-
ic factors may be related not only to the tenden-
cy to use alcohol, but also to aggressive behav-
iour during social interactions in people under
its influence [38].

Both early attachment experiences as well as
genetic factors have an impact on building re-
lationships among addicted people. Suscepti-
bility to aggressive behaviour under the influ-
ence of alcohol may be a significant risk factor
for the development of addiction and deepening
the deficits in building interpersonal relations
of patients. Both alcohol intoxication and trau-
matic attachment experiences may affect the ex-
pression of genes responsible for the level of ox-
ytocin [20, 36], which is the basis for further es-
calation of the alcohol problem.

An important area ofresearch explaining the
role that oxytocin plays in building interper-
sonal relationships are studies on social cogni-
tion of people addicted to alcohol. Social cog-
nition can be defined as the ability to construct
mental representations about others, oneself,
and one’s relationships with others. The scope
of social cognition includes cognitive processes
involved in understanding, perceiving and in-
terpreting the social world. Nasally-delivered
oxytocin improves skills related to social cog-
nition, and social contacts are a factor determin-
ing its release [39]. The studies on social cogni-
tion include papers devoted to the ability to rec-
ognise the expression of facial emotions. A me-
ta-analysis of studies confirms that people who
abuse alcohol show worse recognition of emo-
tions on the face compared to healthy people
[40]. It turns out that intranasal administration
of oxytocin improves the ability to recognise the
expression of facial emotions. This is confirmed
by two meta-analyses [41, 43]. The first meta-
analysis [41] included 13 studies with a total of
408 participants. The second meta-analysis [42]
included 7 studies. 381 people took part in them.
The ability to read emotions from the face per-
forms many important functions, such as read-
ing the intentions of another person. Reading in-
tentions, on the other hand, helps to build social
ties. The relationship of oxytocin with the recog-
nition of emotions may explain the mechanism
linking the deficit level of oxytocin in people ad-
dicted to alcohol with their failure to build inter-
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personal relationships. The factor mediating in
this process may be problems in the field of so-
cial cognition of patients. Therefore, interven-
tions focused on psychoeducation in the field of
social cognition for addicted people who exhib-
it insecure attachment styles seem to be prom-
ising. The above review also shows that the ef-
fectiveness of such interventions could be high-
er when supported using oxytocin.

Oxytocin therapy

The presented review of studies suggests that
the lack of secure attachment relationships may
result in a decreased level of oxytocin, which in
turn is associated with problems in the regula-
tion of affective states [25, 27, 28]. A way to sup-
press negative emotions and provide positive re-
inforcements in some people is alcohol abuse.
Accepting this argument, one should expect that
the administration of oxytocin may bring posi-
tive effects in addiction therapy. Indeed, studies
[43] confirm that intraperitoneal administration
of oxytocin blocks the motivation to drink alco-
hol in addicted rats. It also reduces withdrawal
symptoms in rodents and people addicted to al-
cohol [44]. Regular intake of oxytocin also reduc-
es alcohol tolerance [45, 46].

There are interesting discoveries on the influ-
ence of oxytocin on the effect of alcohol intox-
ication itself. Even moderate doses of alcohol
impair motor coordination. Oxytocin has been
shown to selectively alleviate ethanol-induced
motor disorders. Researchers [47] conduct-
ed an experiment on rats. They estimated how
long rats could hang on a metal mesh. The study
was conducted in sober rats, rats given ethanol
(1.5 g/kg) and a group of rats which were inject-
ed with oxytocin (1 ug/5 pL) prior to ethanol ad-
ministration. Rats from the control group contin-
ued on the mesh about 10-15 seconds, rats un-
der the influence of ethanol for about 2 seconds,
and those previously treated with oxytocin for
about 10 seconds. This means that oxytocin re-
verses the effect that alcohol has on motor coor-
dination in rodents. The behaviour of rodents
in cages was also observed in the experiment.
Drunken rats sat silent in the corner of the cage,
while sober rats walked around the cage. Inter-
estingly, rats given oxytocin prior to alcohol in-
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toxication were as mobile as sober animals. Al-
cohol has a toxic effect on gamma aminobutyr-
ic acid (GABA) receptors. Researchers suggest
that oxytocin blocks the delta subunits of GABA-
A receptors. At higher doses, however, alcohol
binds to GABA receptors in the synapses, where
oxytocin does not reach. Thus, its influence on
motor efficiency depends on the dose of alcohol
consumed [47]. The results of these studies are
promising. The decrease in sensations under the
influence of alcohol may weaken the motivation
to take alcohol and thus increase the effective-
ness of addiction therapy.

A study [48] on alcohol-dependent Ameri-
cans showed that 0.9 pg of oxytocin adminis-
tered 3 times a day (for a period of 12 weeks) sig-
nificantly reduced both the number of days of
heavy drinking and the amount of alcohol con-
sumed per day. Other researchers [42] showed
that intranasal administration of oxytocin twice
a day (in a dose of 24 IU) for a period of 3 days
among alcohol-dependent people resulted in
a decrease in alcohol withdrawal symptoms.
These patients underwent detoxification with
lorazepam. The decrease in withdrawal symp-
toms in the oxytocin group was significantly
greater compared to the placebo group at the
same time. Studies [49] indicate that symptoms
such as anxiety during abstinence and relapse of
heavy drinking are associated with a weakened
corticosteroid response and dysregulation of the
hypothalamic-pituitary-adrenal axis. The thera-
peutic effect of oxytocin on withdrawal symp-
toms may be related to its anxiolytic properties.
It regulates the activity of the hypothalamic-pi-
tuitary-adrenal axis [2].

It turns out, however, that the therapeu-
tic effect of oxytocin is not limited to its calm-
ing properties and blocking the delta subunits
of GABA-A receptors. Its effectiveness also de-
pends on such individual characteristics as the
subjects” attachment styles. The administration
of oxytocin in the dose of 0.8 pg/kg in people
abusing alcohol with a high level of anxious at-
tachment style resulted in a decrease in the se-
verity of symptoms of alcohol craving. In people
with a low level of anxious attachment style, the
symptoms of craving for alcohol became more
severe [50]. These results suggest that the lev-
el of anxiety experienced in the attachment re-
lationship is related to the effectiveness of ox-

ytocin-based treatment. This is significant be-
cause it indicates that oxytocin is not the ther-
apeutic agent itself, but its interaction with the
subjects’ relational schemas. Probably its action
may support the creation of adaptive relational
behaviour in people who are characterised by
an anxious attachment style. Trust is essential to
building secure relationships. It has been prov-
en that intranasal administration of oxytocin in-
creases the level of trust in the subjects, which
resulted in the transfer of larger sums of mon-
ey in the expectation that the interaction part-
ner would pay back with a similarly high trans-
fer [7]. The subjects who were administered ox-
ytocin also assessed the faces exposed to them
as more friendly than the subjects from the con-
trol group [51]. Thus, an increase in trust in oth-
ers favours building social ties. The level of ox-
ytocin in adult life is related to seeking support
from other people and the ability to use the help
offered [52]. On the other hand, social support
helps to maintain abstinence from drinking alco-
hol [53]. Future studies should consider the in-
fluence of oxytocin on the effectiveness of ther-
apy aimed at building satisfactory interpersonal
relationships of addicted people. The results of
the cited study [50] also explain why some stud-
ies do not confirm the effectiveness of oxytocin
in the treatment of alcohol addiction [54, 55].
In addition to attachment styles, genetic factors
can also affect attachment effectiveness. This is
an area for future research that should explain
the reasons for these discrepancies in more de-
tail.

CONCLUSIONS

The current state of knowledge suggests that
insecure attachment relationships and deficit of
oxytocin are risk factors for the development of
alcohol addiction [31, 32, 33]. However, the ex-
act role these factors play in the development of
addiction is not known. The analysis of studies
suggests that this process is mediated by sev-
eral groups of factors. The first group includes
genetic factors and epigenetic modifications of
the oxytocin receptor gene, manifested in chang-
es in the neuronal structures responsible for its
production [20, 22]. The second group of factors
are environmental factors — influencing epige-
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netic modifications — such as the relationship be-
tween mother and child. It allows — with the me-
diating role of oxytocin — for the emotional regu-
lation of the child and, in the future, for his / her
more adaptive strategies of coping with emo-
tions [16, 17]. The third group of factors are fu-
ture adversities, especially in adolescence. Lack
of social support and competence in the field of
emotional regulation may result in a lower ad-
aptation capacity to future difficult experiences
[25]. In early adulthood, this may lead to coping
with difficult emotions through the use of alco-
hol, which is a risk factor for the development
of addiction in adulthood [56]. At a later stage,
problematic alcohol consumption, including ag-
gressive behaviour under its influence, result in
building-up relational problems, which perpetu-
ates maladaptive patterns of regulating negative
emotional states by continuing to drink alcohol.

Paying attention to the relational aspect of the
development of the alcohol problem is impor-
tant due to its practical implications. While ther-
apeutic interactions aimed at building satisfying
relationships and rebuilding trust in people are
a priority, it is also worth paying attention to the
role that oxytocin plays in this process. Addic-
tion therapy can be supported by the use of ox-
ytocin. Its administration not only increases the
sense of trust in other people and supports the
building of stable interpersonal relationships,
but also increases the effectiveness of addiction
therapy [7, 44, 51]. Studies confirm that it reduc-
es alcohol withdrawal symptoms and motiva-
tion to continue drinking [43, 44]. The use of ox-
ytocin may also prove useful in building a ther-
apeutic relationship. It is defined as a mutual
and emotional bond between the therapist and
the patient [57]. Researchers confirm the associ-
ation between the therapeutic relationship and
the effectiveness of addiction treatment [57]. Re-
gardless of the adopted psychotherapeutic ori-
entation, the use of oxytocin may prove useful in
the therapy of people with insecure attachment
styles. The association between the level of oxy-
tocin and the quality of the therapeutic relation-
ship, as well as the importance of this associa-
tion in the process of therapeutic change, require
further research. There is no doubt, however,
that the continuation of research in this area is
of great practical importance. In a broader per-
spective, this research serves to understand the
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role that interpersonal relationships play for hu-
man mental health.
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