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Abstract
There are pronounced behavioural and neuroimaging parallels between cocaine abuse and narcissism. Although the
observed commonalities are not specific to cocaine as opposed to other types of addiction, we argue that the relatively
constrained molecular actions of cocaine and, more importantly, the covariance of narcissism-like behaviours with cocaine
use build a strong case for taking the known effects of cocaine as a starting point for addressing the hitherto under-
investigated neurophysiology of narcissism. In this review, we discuss the potential relevance of cocaine abuse as a
pharmacological model of narcissism. We outline previous research on the role of monoamines across several domains
affected in narcissistic personality disorder and subclinical narcissism, namely, selected personality traits, social behaviour,
emotional empathy and self-referential processing. We propose that dysregulation in dopamine signalling might underlie
addiction-like features of narcissism and that altered serotonergic signalling may account for affective components of
narcissism and, in particular, explain the differences between grandiose and vulnerable subtypes. In conclusion, we provide
recommendations for future research.
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Introduction

Narcissistic personality disorder (NPD) refers to the stable
presence of pathologically exaggerated narcissistic traits.
According to diagnostic manuals, NPD is characterised by the
presence of certain features or symptoms such as impair-
ments of personality functioning (identity and self-direction),
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interpersonal functioning (empathy and intimacy) or path-
ological personality traits (grandiosity and attention seeking)
that make up rubrics of criteria in DSM-5 (American
Psychiatric Association, 2013). In clinical populations, it is
associated with considerable disability (Stinson et al., 2008),
treatment resistance (Kacel et al., 2017), poorer treatment
outcome (Spatz Widom et al., 2006), higher risk for relapse
(Casillas & Clark, 2002) and suicide (Giner et al., 2013).

Literature usually differentiates between two manifes-
tations of narcissism: the grandiose and the vulnerable
subtype (Tortoriello & Hart, 2018). The grandiose subtype
(also known as overt narcissism) is defined by fearless,
confident and approach-oriented behaviour. People with the
grandiose subtype have a strong desire for interpersonal
dominance and dismissive attachment styles. They induce
jealousy as a means of getting power and control over others,
especially their romantic partners (Miller et al., 2012). The
vulnerable subtype (or covert narcissism) is displayed in
neurotic, fearful and shy behaviour. People with this subtype
of narcissism often avoid pressure and stress and come across
reserved at first. They also induce jealousy to attain security
whilst gaining power from it (Miller et al., 2012).

However, according to more recent conceptualisations,
rather than representing two distinct subtypes, grandiose
and vulnerable aspects are better understood as dynamically
changing, and often coexisting behavioural manifestations
of narcissism that are expressed in response to environ-
mental conditions and social context to varying degree
according to an individual’s predisposition. Engaging either
reward- or thread-processing systems, grandiose and vul-
nerable manifestations of narcissism are dominated by
behavioural patterns of approach and avoidance, respec-
tively. According to the ‘narcissism spectrum model’ pro-
posed by Krizan and Herlache (2017), at the core of what
defines a narcissistic personality is ‘a sense of oneself and
one’s needs being special and more important than others’.

Psychoanalitical theories claim that, narcissism origi-
nates in early preverbal object relations when parents fail to
provide basic attention to the needs of a child (Auerbach,
1993). With the experience of being helplessly exposed to
interoceptive sensations signalling existential threats such
as abandonment, hunger or thirst, the child would create
defence mechanisms for suppressing painful bodily feelings
and feelings of abandonment, loss and rage. This results in
constant and intense feelings of fear, abandonment and
doubt, created by neglectful, overprotective or controlling
parenting (Ronningstam, 2005; Ronningstam et al., 1995);
derailed mechanisms of ego-defence from strong emotions
may subsequently translate into narcissistic adult behaviour
(Campbell, 1999; Kernberg, 1975).

Several theories claim that narcissism is related to
fluctuation between high and low self-esteem, or unstable
self-esteem: specifically, while people with narcissism have
positive self-esteem and an independent self-construal, they

show a strong desire to maintain a pretentious self-image
and strong need for admiration of others (Rohmann et al.,
2012). Although the assumption that people with grandiose
narcissism conceal personal insecurity behind a veneer of
confidence due to a need for admiration is sometimes
questioned, it is endorsed by many publications on nar-
cissism (Bosson et al., 2008). When romantic partners try to
break down this façade, consequences often result in
emotional annihilation and occasionally end in homicide or
suicide (Powell, 2010). To underline this risk, research has
confirmed an overlap between psychopathy and grandiose
aspects of narcissism: in addition to grandiosity, both con-
ditions are associated with manipulation, low anxiety and a
lack of empathy (Tortoriello & Hart, 2018). Vulnerable
narcissists tend to alternate between feelings of superiority
and inferiority, have fragile self-confidence due to low self-
esteem and have an interdependent self-construal (Rohmann
et al., 2012). Theories show that in NPD patients the amount
of self-esteem discrepancy correlates with self-related anxiety
displayed (Rohmann et al., 2012).

Despite its clinical relevance, studies on the neurobio-
logical mechanisms of narcissism as of yet are scarce.
Genetic studies in conditions related to narcissism (e.g.
antisocial or borderline personality disorders) (Caspi et al.,
2008; Langley et al., 2010; Silberschmidt & Sponheim,
2008) and imaging studies on the relationship of mono-
amine or opiate receptor binding to dimensional personality
measures (Breier et al., 1998; Caravaggio et al., 2017; Farde
et al., 2018; Moresco et al., 2002; Rodman et al., 2017) have
provided significant evidence for the existence of specific
biological correlates of personality disorders and the
quantitative expression of personality dimension. In order to
explore new ways of thinking about narcissism, we
searched for pharmacological models that could inform
future research into the neurobiology of narcissism. While
the prevalence of substance use disorders in NPD is high
(Stinson et al., 2008), a study relying on a much smaller
dataset (Yates et al., 1989) describes particularly high rates
of co-occurrence with alcohol and cocaine abuse. Addi-
tionally, acute and chronic use of cocaine induces a be-
havioural syndrome that emulates narcissism in several
aspects (Gawin, 1991; Vonmoos et al., 2019). In particular,
there seems to be a strong relation between acute and
chronic effects of cocaine and the grandiose manifestations
of narcissism. Thus, in this review, we report on behavioural
and imaging findings in cocaine abuse and narcissism and
discuss to what extent the mechanisms of action of cocaine
could inform on some of the neurobiological mechanisms
supporting narcissistic behaviour.

Cocaine

Cocaine is a naturally occurring alkaloid purified from
extracts of the coca leaves. Besides central nervous effects,

2 Journal of Experimental Psychopathology



it is a potent local anaesthetic and as such still used in
medicine today. Cocaine readily penetrates the blood–brain
barrier, has fast pharmacokinetics and pronounced re-
inforcing properties that are mediated primarily by sub-
cortical dopamine (DA) D2/3 receptors. These properties
account for the high abuse liability of cocaine (Wang et al.,
2019). Cocaine acts primarily by blocking the facilitated
exchange-diffusion of the brain monoamines DA, serotonin
and norepinephrine through their respective transmembrane-
transporters. By blocking reuptake into the presynaptic
neuron (and glial cells), cocaine induces a rapid and pro-
nounced increase in extracellular monoamine concentrations
and thus greatly enhances signal transmission at postsynaptic
monoamine receptors (Carboni et al., 2001). In the periphery,
systemic administration of cocaine has sympathomimetic
effects and induces vasoconstriction, an increase in blood
pressure, heart rate and plasma-concentrations of stress-
related hormones such as cortisol (Baumann et al., 1995).
Abstinence after prolonged abuse of cocaine may induce a
state of anhedonia, low mood and fatigue that lasts for some
days. Physical cocaine withdrawal symptoms are rather
unspecific; yet, in some patients, withdrawal or DA depletion
during cocaine binges can lead to severe depression and even
acute suicidality (Lerner & Klein, 2019). Still, electroen-
cephalographic markers show that hyper-reactivity to
cocaine-associated cues persists for more than six months
after desisting from the drug (Parvaz et al., 2016).

Cocaine is frequently consumed in a binging pattern of
abuse, where days of intense and repeated use alternate
with periods of abstinence. Cocaine pharmacokinetics are
rapid: smoked as free-base, delivery to the brain occurs
within seconds, when snorted, within 15–45 minutes and
elimination-half-lives are approximately 30 and 120 min-
utes, respectively (Jeffcoat et al., 1989). Along these tem-
poral dynamics, fluctuations in plasma cocaine levels lead to
rapidly waxing and waning concentrations of extracellular
monoamines in the brain resulting in the characteristic al-
ternations between euphoria and a state of psychomotor
tension, impulsiveness, dysphoria and an intense urge for
consuming more of the drug, a state also known as craving
(Howell & Kimmel, 2008).

Similarities between cocaine effects and
narcissistic behaviour

Acute behavioural effects of cocaine include elevations in
mood, energy and libido, and an increase in self-confidence
and ‘sense of agency’, the feeling of being in control of ones
actions (Gawin, 1991). Dampening the perception of
physical and mental distress while increasing the incentive
salience of positive stimuli, cocaine reduces avoidance
behaviour and shifts the motivational balance towards ap-
proach and risk-taking behaviour (Bartzokis et al., 2000;
Fillmore et al., 2002; Verdejo-Garcia et al., 2008).

In many aspects, behavioural alterations in cocaine abuse
resemble those observed in NPD, especially with regard to
its grandiose manifestation. Narcissists show increased
confidence and self-esteem (Watson et al., 1984), report
being less depressed, anxious and lonely (Sedikides et al.,
2004; Watson et al., 1984), exhibit heightened approach
behaviour and tend to pursue rewards rather than avoiding
undesired outcomes (Foster & Trimm, 2008). Narcissism is
further associated with increased impulsivity (Vazire &
Funder, 2006) and a bias towards taking higher risks in
decision-making (Bosson et al., 2008). And similar to what
is found with cocaine (Baumann et al., 1995), narcissistic
subjects show increased plasma cortisol levels, at baseline
and in response to stress (Edelstein et al., 2010; Reinhard
et al., 2012). One of the few prospective studies addressing
the neuropharmacology of narcissism showed that chronic
cocaine abuse is also associated with an increase in nar-
cissistic traits and deficits in social cognitive functions such
as emotional empathy (Vonmoos et al., 2019). Since many
of the behavioural alterations in cocaine users were re-
versible with abstinence, the findings of the one study
strongly suggested that the transient increase in narcissistic
behavioural traits is due to a direct pharmacological effect of
cocaine (Vonmoos et al., 2019).

Imaging in narcissism and cocaine abuse

Imaging narcissism

Studies using structural and functional magnetic resonance
imaging (MRI and fMRI) in NPD, although limited in
number, have identified consistent alterations in specific
brain networks. Brain structures repeatedly associated with
NPD include the insular cortex (in particular the right an-
terior insular cortex; right AIC), the dorsal anterior cingulate
cortex and frontal cortical areas such as the dorsolateral
prefrontal cortex and the ventromedial prefrontal cortex
(Cascio et al., 2015; Fan et al., 2011; Jankowiak-Siuda &
Zajkowski, 2013; Scalabrini et al., 2017; Schulze et al.,
2013). The relevance of these brain structures for narcissism
is further supported by imaging studies on psychological
domains or behavioural traits involved in narcissism such as
empathy (Lamm & Decety, 2007; De Vignemont & Singer,
2006; Jackson et al., 2006; Leigh et al., 2013; Rankin et al.,
2005; Sturm et al., 2006), impulsivity (Frost & Rickwood,
2017), anticipation of social or physical pain (Eisenberg &
Eggum, 2009), anxiety (Paulus & Stein, 2006) or intero-
ceptive awareness (Craig, 2009).

Imaging cocaine

A large proportion of the MR-based imaging literature on
cocaine concerns the effects of long-term abuse on brain
function, connectivity or structure. Comparably, few studies
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address the acute cocaine effects. Functional changes after
acute cocaine-administration occur in extended neuronal
networks comprising dopamine-rich areas in subcortical
reward-circuits (such as ventral striatum, substantia nigra
and ventral-tegmental area) and cortical regions, including,
among others, the ventromedial, latero-medial, dorsolateral
prefrontal cortex, the inferior frontal gyrus and the cingulate
cortex (Breiter et al., 1997). Aiming at cocaine effects in
dopamine-rich nuclei of the subcortical ‘reward-circuit’, an
early fMRI study shows clear and significant blood-oxygen
level dependent (BOLD) signal changes in the right AIC
(Breiter et al., 1997). A study investigating primates ex-
posed to chronic cocaine confirmed functional changes in
the ventromedial prefrontal cortex and ventral striatum
(Porrino et al., 2007) while a rodent study found decreased
metabolic activity in the anterior cingulate cortex, the in-
sular cortex and the dorsolateral striatum and increased
metabolic activity in the mesencephalon, amygdala and
hippocampus (Nicolas et al., 2017). Subsequent studies
have repeatedly demonstrated reduced grey matter volume
and functional alterations in the bilateral insula and espe-
cially the right AIC in acute and prolonged cocaine use
(Cisler et al., 2013; Garavan et al., 2008; Geng et al., 2017).

Cocaine effects

Dopamine

Here, we briefly review positron emission tomography
(PET) and single-photon emission computed tomography
(SPECT) studies on monoamine dysregulation in cocaine
abuse. While cocaine has approximately the same affinity
for dopamine, serotonin and norepinephrine transporters
(DAT, SERTand NET), its effects on DA neurotransmission
are by far the best characterised. Studies consistently show
low D2 type receptor availability in the striatum, with
evidence pointing to receptor downregulation as the most
likely cause (Schneier et al., 2009). A concomitant increase
in D3 receptor availability has also been shown in all studies
employing a D3 preferring tracer (Boileau et al., 2015).
Other findings include blunted striatal and cortical DA
release in response to behavioural and pharmacological
challenges, as well as lower availability of D2/3 receptors in
cortical areas (Trifilieff & Martinez, 2014). Cox and co-
authors found that even before the onset of manifest
addiction there is a dorsal dopaminergic response as
cocaine-related cues increased extracellular dopamine in the
dorsal striatum of recreational cocaine users (Cox et al.,
2017). Results of Ashok et al. Carlson (1998) showed in-
consistencies with regards to DATas few studies showed no
significant difference in DAT availability in cocaine users,
whereas others revealed elevated DAT availability in short-
term abstinent cocaine users (Proebstl et al., 2019).
Moreover, low availability of D2 receptors and blunted

release has been observed with most substances of abuse
(Volkow & Baler, 2014). Higher D3 availability also seems
to be a feature of addiction in general and has been linked to
impulsivity and the motivation for using drugs (Boileau
et al., 2015). Even after cessation of cocaine use, changes of
peripheral hormonal indicators related to dopaminergic
function are evident (Satel et al., 1991).

Serotonin and norepinephrine

There is limited research available on SERT and NET in
association with cocaine. An early SPECT study found
higher SERT binding in chronic cocaine users (Jacobsen
et al., 2000), but a recent postmortem study could not find
any differences between protein levels of SERT (Tong et al.,
2020). Matuskey et al. (2014) showed lower serotonin 1B
receptor availability while (Ding et al., 2010) studied NET
and found it upregulated. While the sparsity of research on
serotonin and norepinephrine in cocaine use prevents from
drawing any conclusions about the level and directions of
alterations in these two neurotransmitter systems, changes
are extremely likely given cocaine’s mechanism of action.

Linking monoaminergic function to personality
and behaviour

Neuromodulators, DA, serotonin and norepinephrine are
involved in regulating a wide array of cognitive processes,
ranging from very basic functions to highly complex be-
haviours. Furthermore, the three systems are tightly inter-
twined through complex patterns of mutual regulation. This
makes it very difficult to link a particular aspect of
monoaminergic signalling to specific behaviours or traits.
However, as summarised below, correlational evidence and
findings from interventional PET and SPECT studies on
personality dimensions (for recent review see Farde et al.,
2018) could have implications for narcissism.

Serotonin

Studies investigating the role of the serotonergic system in
personality and personality disorders show considerable var-
iability in methods and results. However, the following studies
provided relevant insights. Individual differences in 1A re-
ceptor availability were found to be linked to trait neuroticism,
which in turn is tightly linked to vulnerable narcissism in
particular (Hirvonen et al., 2015; Maciantowicz & Zajkowski,
2020). Neuroticism has also been linked to higher SERT
availability in the thalamus (Takano et al., 2007).

Though small in effect, there seems to be an inverse
relationship between serotonin and aggression (Duke et al.,
2013). Serotonin has a beneficial effect on emotional em-
pathy specifically, as amply demonstrated by studies using
methylenedioxymethamphetamine (MDMA) and psilocybin,
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a naturally occurring psychedelic compound (Hysek et al.,
2014; Kuypers et al., 2017; Preller et al., 2016). Together,
these seem to implicate action at 1A and 2A receptors.
Psilocybin reduces the neural response to social exclusion
(Preller et al., 2016). Cascio et al. (2015) inversely applied
this paradigm to narcissism (exaggerated response to social
exclusion) and one study reports similar findings in cocaine
users (Hanlon et al., 2019). In another study, prolonged
administration of the selective serotonin reuptake inhibitor
(SSRI) escitalopram led to less frequent endorsement of
negative adjectives in relation to self, which was accompa-
nied by altered neural responses (Maron et al., 2016). Acute
administration of the SSRI citalopram, however, had no
effects on self-referential processing (Hobbs et al., 2020).
Hobbs et al. (2020) also noted an increase in prosocial be-
haviour, something that was also shown in studies with
psilocybin and MDMA (Gabay et al., 2018). This is sup-
ported by the fact that tryptophan depletion reduces coop-
eration (Wood et al., 2006). Interestingly, a study comparing
the effects of a single dose of the SSRI citalopram with those
of a single dose of reboxetine, a selective norepinephrine
reuptake inhibitor (SNRI), found increased social engage-
ment and cooperation and a reduction in self-focus after
reboxetine administration (Tse & Bond, 2002), while in
another study of the same authors, participants tended to be
more self-confident and assertive after daily intake of the
SNRI reboxetine over a period of 2 weeks (Tse & Bond,
2006).

Dopamine

Lower D2 availability in the striatum has been linked to trait
personality detachment (Breier et al., 1998). Since receptor
availability in PET and SPECT can be influenced by re-
ceptor density, affinity and also endogenous levels of the
neurotransmitter (Laruelle et al., 1996), the interpretation of
lower D2 availability in subjects scoring high in detachment
is not straightforward. However, considering also the
negative correlation between detachment and DAT avail-
ability described by Laakso et al. (2000), it is probably safe
to say that greater detachment goes along with a dampened
dopaminergic tone. Lower D2 availability has also con-
sistently been linked to higher scores on the lie scale, in-
dicating the tendency to present oneself in a better than
realistic light and has also been linked to lower socialisation
in (Caravaggio et al., 2017). Another study included the
correlations between low D2 levels and higher novelty
seeking (right insula and midbrain) and overvaluing social
status, as well as the association between higher DA release
in amygdala and rACC and lower trait anxiety (Berry et al.,
2019). Caravaggio et al. (2017) showed higher D3 avail-
ability could be linked to lower attachment and social status.

Altogether, individual differences in dopamine signal-
ling appear to be reflected in dispositional social traits. A

pattern of dopamine receptor availability seen in cocaine
abuse as well as other types of addiction seems to be as-
sociated with lower proclivity towards getting involved with
others, and a tendency to provide inflated self-descriptions.
In relation to this, it is worth mentioning that Blackwood
et al. (2003) associated self-serving bias with activity in the
bilateral caudate. Inflated self-descriptions could be ex-
plained either in terms of intentionally projecting a socially
desirable image (see e.g. (Egerton et al., 2010)) or as re-
flecting self-deception. Support for the association between
DA and important features of NPD can also be found in
genetic studies. For example, a genetic variation in an
enzyme degrading monamines such as DA and norepi-
nephrine, catechol-O-methyltransferase (COMT), has been
associated with narcissism scores in relatives of patients
with schizophrenia (Silberschmidt & Sponheim, 2008).

All of this should be interpreted very cautiously since
individual differences in receptor availability in PET/
personality studies could be explained differently than in
cocaine abuse. Concerning cocaine abuse, we have good
reasons to believe dopamine signalling is attenuated in the
absence of the drug, which could be a predisposition to
addiction factor, or an adaptation to chronically elevated
dopamine levels by regular consumption of cocaine.

Norepinephrine

Tse and Bond (2002) found that norepinephrine seems to
foster prosocial behaviour with a single dose of reboxetine
and assertiveness with two weeks of reboxetine (Tse &
Bond, 2006). With regard to self-referential processing,
Miskowiak et al. (2007) found no effect of acute reboxetine
on self-referential processing fMRI signals, but did find it
biases subsequent recollection towards positive words.
Norbury et al. (2008) showed enhanced BOLD responses to
positive self-referent words and better recall after seven
days reboxetine intake. Involvement of the norepinephrine
system in narcissism is further suggested by findings on an
exaggerated stress response in highly narcissistic subjects,
including higher levels of alpha amylase (Cheng et al., 2013),
a marker of noradrenergic activity (Thoma et al., 2012) and
hypervigilance to ego threat (Ditzen & Heinrichs, 2014).

In summary, both serotonin and norepinephrine appear to
affect self-referential processing, in that sustained blocking
of their reuptake induces a bias towards more positive self-
descriptions during processing and subsequent recall. In the
social domain, enhancing extracellular levels of the two
neurotransmitters seems to have beneficial effects, in that it
promotes cooperation while making people less submissive
and more self-confident. Serotonin specifically seems to
mediate emotional empathy, reduces responses to social
exclusion and proneness to neuroticism (Carhart-Harris &
Nutt, 2017). There is convincing evidence supporting the
involvement of monoamines in the traits and behaviours
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that are the most affected in narcissism. Some of these
findings align well with results from neuroimaging studies
in cocaine abuse. Still, more focussed research is required to
draw resilient conclusions in this direction.

Narcissism as addiction to self-esteem

As previously stated, the most consistent findings in cocaine
users concern a pattern of dopamine function that is present
in most substances of abuse as well as some (though not all)
types of behavioural addictions. This is particularly inter-
esting, given influential theories that describe narcissism in
terms of addiction to self-esteem. Baumeister (2001)
compares fluctuation in narcissistic behaviours to the
three hallmarks of addiction and found that a narcissists’
personality traits are not stable, but rather a constant search
for yielding their addiction to inner urges.

A recent DTI study (Chester et al., 2016) found weak-
ened frontostriatal connectivity associated specifically with
grandiose narcissism. Structural connectivity is associated
with the trait self-esteem and functional connectivity is
associated with the state self-esteem. This has been in-
terpreted as a possibly underlying deficiency in integrating
the representation of self with feeling of reward (Chavez &
Heatherton, 2015).

It is hypothesised that this could lead people with nar-
cissistic traits to compensate by pursuing self-affirmation. If
deficient, fragile or unstable self-esteem is indeed a core
feature of narcissism (Brown & Bosson, 2001). Evidence of
negative affect as per fMRI during self-viewing (Jauk et al.,
2017) may demonstrate an addiction-like state that requires
constant external boosting. An addictive attitude to self-
esteem could explain an excessive focus on self-image and
relative disregard for other things – similarly to what is
seen in addiction in general (heightened responses to drug
cues, attenuated responses to natural rewards). As cir-
cumstantial support for this, Brailovskaia et al. (2020)
found that both grandiose and vulnerable narcissism
were associated with anxiety and addiction-like use of
social media. We can infer that both grandiose narcissists,
who tend to manage their condition successfully, as well
vulnerable narcissist, who seem to have a more serious dis-
ruption in achieving their inner urges, are prone to have more
anxiety. This anxiety then leads to addictive behaviour (e.g. in
social media use) which assists in self-inflation. A potential
difference between grandiose and vulnerable narcissism may
then boil down to how efficient one is in managing “the
addiction”, in other words, how good one is in achieving the
desired self-esteem high.

Conclusion

While our attempt of understanding narcissism along the
lines of cocaine neuropharmacology is supported by

findings in the literature on behavioural and physiological
similarities, it needs to be mentioned that functional and
volumetric alterations discussed in this review are not
specific to cocaine but are found also with other drugs of
abuse.

Still, behavioural and neuroimaging parallels between
narcissism and cocaine abuse suggest that acute and long-
term effects of cocaine may be sufficient to induce a be-
havioural phenotype exhibiting important characteristics of
narcissistic behaviour, especially in aspects relating to
narcissistic grandiosity. However, while quick to evoke the
concept of shared causes and conditions, phenotypic sim-
ilarities are not necessarily expressed on similar molecular
backgrounds. Prospective experiments elucidating the re-
lationship between narcissism and cocaine abuse are lacking
as of yet. However, similar alterations in brain structure and
function, together with findings on a temporal covariance in
the expression of narcissism-related personality traits, social
cognitive functioning and increases or decreases in cocaine
abuse (Vonmoos et al., 2019) may justify further studies on
monoamine functioning in the AIC, dACC and related brain
networks. We have also reported on evidence suggesting
that neurotransmitter systems directly affected by cocaine
may be relatable to behaviours that are exaggerated in
narcissism, with serotonin in particular mediating affective
components. Evidence shows that serotonin could be in-
volved in empathy, thus being one direct regulator between
the feelings of grandeur and vulnerability. Whether this is
indeed the case cannot be established without directly
studying those neurotransmitters in narcissism. However,
we think that as candidate explanation, a dysregulation in
DA, serotonin and norepinephrine systems and their in-
teractions is plausible enough to inform future research.
This especially concerns the insular cortex, which seems to
be a key brain area when it comes to modulating the severity
of drug craving in general. Although the results from
functional and structural imaging studies in narcissism and
cocaine abuse are surprisingly convergent, alterations in the
insular cortex are neither specific to narcissism nor to co-
caine abuse but have been described in several psychiatric
diagnoses.

Thus, to further the understanding the link between
narcissism and cocaine, we suggest that future studies in
narcissism should primarily investigate whether dopamine
signalling in individuals with NPD or high narcissistic traits
is disrupted along the lines of addiction-like alterations,
whether serotonin signalling can be related to empathy
deficits and whether it mediates differences between
grandiose and vulnerable subtypes of narcissism.
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Matthäus Willeit  https://orcid.org/0000-0001-8418-6188

References

American Psychiatric Association. (2013). Diagnostic and statis-
tical manual of mental disorders. https://personalitydisorders-
narcissistic.weebly.com/dsm-5-criteria—revised-june-2011.
html.

Auerbach, J. S. (1993). The origins of narcissism and narcissistic
personality disorder: A theoretical and empirical reformulation.

Bartzokis, G., Beckson, M., Lu, P. H., Edwards, N., Rapoport, R.,
Wiseman, E., & Bridge, P. (2000). Age-related brain volume
reductions in amphetamine and cocaine addicts and normal
controls: Implications for addiction research. Psychiatry
Research: Neuroimaging, 98(2), 93-102. https://doi.org/10.1016/
s0925-4927(99)00052-9.

Baumann, M. H., Gendron, T. M., Becketts, K. M., Henningfield,
J. E., Gorelick, D. A., & Rothman, R. B. (1995). Effects of
intravenous cocaine on plasma cortisol and prolactin in hu-
man cocaine abusers. Biological Psychiatry, 38(11), 751-755.
https://doi.org/10.1016/0006-3223(95)00083-6.

Baumeister, R. F. (2001). Narcissism as addiction to esteem.
Psychological Inquiry, 12(4), 206-210.

Berry, A. S., White, R. L., Furman, D. J., Naskolnakorn, J. R.,
Shah, V. D., D’Esposito, M., & Jagust, W. J. (2019). Do-
paminergic mechanisms underlying normal variation in trait
anxiety. The Journal of Neuroscience, 39(14), 2735-2744.
https://doi.org/10.1523/2382-18.2019.

Blackwood, N. J., Bentall, R. P., ffytche, D. H., Simmons, A.,
Murray, R. M., & Howard, R. J. (2003). Self-responsibility
and the self-serving bias: An FMRI investigation of causal
attributions. Neuroimage, 20(2), 1076-1085. https://doi.org/
10.1016/1053-8119(03)00331-8.

Boileau, I., Nakajima, S., & Payer, D. (2015). Imaging the D3
dopamine receptor across behavioral and drug addictions:
Positron emission tomography studies with [11C]-(+)-PHNO.

European Neuropsychopharmacology, 25(9), 1410-1420.
https://doi.org/10.1016/2015.06.002.

Bosson, J. K., Lakey, C. E., Campbell, W. K., Zeigler-Hill, V.,
Jordan, C. H., & Kernis, M. H. (2008). Untangling the links
between Narcissism and Self-esteem: A theoretical and
empirical review. Social and Personality Psychology Com-
pass, 2(3), 1415-1439.

Brailovskaia, J., Rohmann, E., Bierhoff, H.-W., & Margraf, J.
(2020). The anxious addictive narcissist: The relationship
between grandiose and vulnerable narcissism, anxiety
symptoms and Facebook addiction. PLoS One, 15(11),
e0241632. https://doi.org/10.1371/0241632.

Breier, A., Kestler, L., Adler, C., Elman, I., Wiesenfeld, N.,
Malhotra, A., & Pickar, D. (1998). Dopamine D2receptor
density and personal detachment in healthy subjects. Amer-
ican Journal of Psychiatry, 155(10), 1440-1442. https://doi.
org/10.1176/155.10.1440.

Breiter, H. C., Gollub, R. L., Weisskoff, R. M., Kennedy, D. N.,
Makris, N., Berke, J. D., Goodman, J. M., Kantor, H. L.,
Gastfriend, D. R., Riorden, J. P., Mathew, R. T., Rosen, B. R.,
& Hyman, S. E. (1997). Acute effects of cocaine on human
brain activity and emotion. Neuron, 19, 591-611.

Brown, R., & Bosson, J. (2001). Narcissus meets sisyphus: Self-
love, self-loathing, and the neverending pursuit of self-worth.
Psychological Inquiry, 12(4), 210-213.

Campbell, W. K. (1999). Narcissism and romantic attraction.
Journal of Personality and Social Psychology, 77(6),
1254-1270.

Caravaggio, F., Chung, J. K., Gerretsen, P., Fervaha, G., Na-
kajima, S., Plitman, E., Iwata, Y., Wilson, A., & Graff-
Guerrero, A. (2017). Exploring the relationship between
social attachment and dopamine D2/3 receptor availability
in the brains of healthy humans using [11C]-(+)-PHNO.
Social Neuroscience, 12(2), 163-173. https://doi.org/10.
1080/17470919.2016.1152997.

Carboni, E., Spielewoy, C., Vacca, C., Nosten-Bertrand, M., Giros,
B., & Di Chiara, G. (2001). Cocaine and amphetamine in-
crease extracellular dopamine in the nucleus accumbens of
mice lacking the dopamine transporter gene. The Journal of
Neuroscience, 21(9), RC141. https://www.ncbi.nlm.nih.gov/
pubmed/11312315.

Carhart-Harris, R., &Nutt, D. (2017). Serotonin and brain function: A
tale of two receptors. Journal of Psychopharmacology, 31(9),
1091-1120. https://doi.org/10.1177/0269881117725915.

Carlson, J. L. S. (1998). The Disordered couple. New York:
Routledge.

Cascio, C. N., Konrath, S. H., & Falk, E. B. (2015). Narcissists’
social pain seen only in the brain. Social Cognitive and
Affective Neuroscience, 10(3), 335-341. https://doi.org/10.
1093/072.

Casillas, A., & Clark, L. A. (2002). Dependency, impulsivity and
Self-Harm: Traits hypothesized to underlie the association
between cluster B personality and substance use disorders.
Journal of Personality Disorders, 16, 424-436.

Kastner-Bosek et al. 7

https://orcid.org/0000-0001-8383-2838
https://orcid.org/0000-0001-8383-2838
https://orcid.org/0000-0001-8418-6188
https://orcid.org/0000-0001-8418-6188
https://personalitydisorders-narcissistic.weebly.com/dsm-5-criteria---revised-june-2011.html
https://personalitydisorders-narcissistic.weebly.com/dsm-5-criteria---revised-june-2011.html
https://personalitydisorders-narcissistic.weebly.com/dsm-5-criteria---revised-june-2011.html
https://doi.org/10.1016/s0925-4927(99)00052-9
https://doi.org/10.1016/s0925-4927(99)00052-9
https://doi.org/10.1016/0006-3223(95)00083-6
https://doi.org/10.1523/2382-18.2019
https://doi.org/10.1016/1053-8119(03)00331-8
https://doi.org/10.1016/1053-8119(03)00331-8
https://doi.org/10.1016/2015.06.002
https://doi.org/10.1371/0241632
https://doi.org/10.1176/155.10.1440
https://doi.org/10.1176/155.10.1440
https://doi.org/10.1080/17470919.2016.1152997
https://doi.org/10.1080/17470919.2016.1152997
https://www.ncbi.nlm.nih.gov/pubmed/11312315
https://www.ncbi.nlm.nih.gov/pubmed/11312315
https://doi.org/10.1177/0269881117725915
https://doi.org/10.1093/072
https://doi.org/10.1093/072


Caspi, A., Langley, K., Milne, B., Moffitt, T. E., O’Donovan, M.,
Owen, M. J., Polo Tomas, M., Poulton, R., Rutter, M., Taylor,
A., Williams, B., & Thapar, A. (2008). A replicated molecular
genetic basis for subtyping antisocial behavior in children
with attention-deficit/hyperactivity disorder. Archives of
General Psychiatry, 65(2), 203-210. https://doi.org/10.1001/
2007.24.

Chavez, R. S., & Heatherton, T. F. (2015). Multimodal frontos-
triatal connectivity underlies individual differences in self-
esteem. Social Cognitive and Affective Neuroscience, 10(3),
364-370. https://doi.org/10.1093/063.

Cheng, J. T., Tracy, J. L., & Miller, G. E. (2013). Are narcissists
hardy or vulnerable? The role of narcissism in the production of
stress-related biomarkers in response to emotional distress.
Emotion, 13(6), 1004-1011. https://doi.org/10.1037/a0034410.

Chester, D. S., Lynam, D. R., Powell, D. K., & DeWall, C. N.
(2016). Narcissism is associated with weakened frontostriatal
connectivity: A DTI study. Social Cognitive and Affective
Neuroscience, 11(7), 1036–1040. https://doi.org/10.1093/069.

Cisler, J. M., Elton, A., Kennedy, A. P., Young, J., Smitherman, S.,
Andrew James, G., & Kilts, C. D. (2013). Altered functional
connectivity of the insular cortex across prefrontal networks
in cocaine addiction. Psychiatry Research: Neuroimaging,
213(1), 39-46. https://doi.org/10.1016/2013.02.007.

Cox, S. M. L., Yau, Y., Larcher, K., Durand, F., Kolivakis, T.,
Delaney, J. S., Dagher, A., Benkelfat, C., & Leyton, M.
(2017). Cocaine cue-induced dopamine release in recreational
cocaine users. Scientific Reports, 7, 46665. https://doi.org/10.
1038/46665.

Craig, AD (2009). How do you feel–now? The anterior insula
and human awareness. Nature Reviews. Neuroscience,
10(1), 59-70.

De Vignemont, F., & Singer, T. (2006). The empathic brain: How,
when and why? Trends in Cognitive Sciences, 10(10),
435-441. https://doi.org/10.1016/2006.08.008.

Ding, Y.-S., Singhal, T., Planeta-Wilson, B., Gallezot, J.-D., Na-
bulsi, N., Labaree, D., Ropchan, J., Henry, S., Williams, W.,
Carson, R. E., Neumeister, A., & Malison, R. T. (2010). PET
imaging of the effects of age and cocaine on the norepi-
nephrine transporter in the human brain using (S,S)-[11C]O-
methylreboxetine and HRRT. Synapse, 64(1), 30-38. https://
doi.org/10.1002/20696.

Ditzen, B., & Heinrichs, M. (2014). Psychobiology of social
support: The social dimension of stress buffering. Restorative
Neurology and Neuroscience; 32(1), 149-162. https://doi.org/
10.3233/139008.

Duke, A. A., Bègue, L., Bell, R., & Eisenlohr-Moul, T. (2013).
Revisiting the serotonin-aggression relation in humans: A
meta-analysis. Psychological Bulletin. 139(5), 1148-1172.
https://doi.org/10.1037/0031544.

Edelstein, R. S., Yim, I. S., & Quas, J. A. (2010). Narcissism
predicts heightened cortisol reactivity to a psychosocial
stressor in men. Journal of Research in Personality, 44(5),
565-572. https://doi.org/10.1016/2010.06.008.

Egerton, A., Rees, E., Bose, S. K., Lappin, J. M., Stokes, P. R. A.,
Turkheimer, F. E., & Reeves, S. J. (2010). Truth, lies or self-
deception? Striatal D2/3 receptor availability predicts indi-
vidual differences in social conformity. Neuroimage, 53(2),
777-781. https://doi.org/10.1016/2010.06.031.

Eisenberg, N., & Eggum, N. D. (2009). Empathic responding:
Sympathy and personal distress. The Social Neuroscience of
Empathy, 71-84.

Fan, Y., Wonneberger, C., Enzi, B., De Greck, M., Ulrich, C.,
Tempelmann, C., Bogerts, B., Doering, S., & Northoff, G.
(2011). The narcissistic self and its psychological and neural
correlates: An exploratory FMRI study. Psychological Medicine,
41(8), 1641-1650. https://doi.org/10.1017/003329171000228X.

Farde, L., Plavén-Sigray, P., Borg, J., & Cervenka, S. (2018). Brain
neuroreceptor density and personality traits: towards di-
mensional biomarkers for psychiatric disorders. Philosophi-
cal Transactions of the Royal Society B: Biological Sciences,
373, 20170156. https://doi.org/10.1098/2017.0156.

Fillmore, M. T, Rush, C. R, & Hays, L. (2002). Acute effects of
oral cocaine on inhibitory control of behavior in humans.
Drug and Alcohol Dependence, 67, 157-167.

Foster, J. D., & Trimm, R. F. (2008). On being eager and unin-
hibited: Narcissism and approach-avoidance motivation.
Personality and Social Psychology Bulletin, 34(7),
1004-1017. https://doi.org/10.1177/0146167208316688.

Frost, R. L., & Rickwood, D. J. (2017). A systematic review of the
mental health outcomes associated with Facebook use.
Computers in Human Behavior, 76, 576-600.

Gabay, A. S., Carhart-Harris, R. L., Mazibuko, N., Kempton, M. J.,
Morrison, P. D., Nutt, D. J., & Mehta, M. A. (2018). Psi-
locybin and MDMA reduce costly punishment in the Ulti-
matum Game. Scientific Reports, 8(1), 8236. https://doi.org/
10.1038/41598-018-26656-2.

Garavan, H., Kaufman, J. N., & Hester, R. (2008). Acute effects of
cocaine on the neurobiology of cognitive control. Philo-
sophical Transactions of the Royal Society B: Biological
Sciences, 363(1507), 3267–3276. https://doi.org/10.1098/
2008.0106.

Gawin, F. H. (1991). Cocaine addiction: Psychology and neuro-
physiology. Science, 251(5001), 1580-1586.

Geng, X., Hu, Y., Gu, H., Salmeron, B. J., Adinoff, B., Stein, E. A.,
& Yang, Y. (2017). Salience and default mode network
dysregulation in chronic cocaine users predict treatment out-
come. Brain, 140(5), 1513-1524. https://doi.org/10.1093/036.

Giner, L., Blasco-Fontecilla, H., Mercedes Perez-Rodriguez, M.,
Garcia-Nieto, R., Giner, J., Guija, J. A., Rico, A., Barrero, E.,
Luna, M. A., de Leon, J., Oquendo, M. A., & Baca-Garcia, E.
(2013). Personality disorders and health problems distinguish
suicide attempters from completers in a direct comparison.
Journal of Affective Disorders, 151(2), 474-483. https://doi.
org/10.1016/2013.06.029.

Hanlon, C. A., Shannon, E. E., & Porrino, L. J. (2019). Brain
activity associated with social exclusion overlaps with drug-
related frontal-striatal circuitry in cocaine users: A pilot study.

8 Journal of Experimental Psychopathology

https://doi.org/10.1001/2007.24
https://doi.org/10.1001/2007.24
https://doi.org/10.1093/063
https://doi.org/10.1037/a0034410
https://doi.org/10.1093/069
https://doi.org/10.1016/2013.02.007
https://doi.org/10.1038/46665
https://doi.org/10.1038/46665
https://doi.org/10.1016/2006.08.008
https://doi.org/10.1002/20696
https://doi.org/10.1002/20696
https://doi.org/10.3233/139008
https://doi.org/10.3233/139008
https://doi.org/10.1037/0031544
https://doi.org/10.1016/2010.06.008
https://doi.org/10.1016/2010.06.031
https://doi.org/10.1017/003329171000228X
https://doi.org/10.1098/2017.0156
https://doi.org/10.1177/0146167208316688
https://doi.org/10.1038/41598-018-26656-2
https://doi.org/10.1038/41598-018-26656-2
https://doi.org/10.1098/2008.0106
https://doi.org/10.1098/2008.0106
https://doi.org/10.1093/036
https://doi.org/10.1016/2013.06.029
https://doi.org/10.1016/2013.06.029


Neurobiology of Stress, 10, 100137. https://doi.org/10.1016/
2018.10.005.
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