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Social Anxiety Disorder (SAD) commonly co-occurs with, and often precedes, Alcohol Use Disorder
(AUD). In this paper, we address the relationship between SAD and AUD by considering how natural
selection left socially anxious individuals vulnerable to alcohol use, and by addressing the underlying
mechanisms. We review research suggesting that social anxiety has evolved for the regulation of behaviors involved in reducing the likelihood or consequences of threats to social status. The management
of potential threats to social standing is important considering that these threats can result in reduced
cooperation or ostracism – and therefore to reduced access to coalitional partners, resources or mates.
Alcohol exerts effects upon evolutionarily conserved emotion circuits, and can down-regulate or block
anxiety (or may be expected to do so). As such, the ingestion of alcohol can artiﬁcially signal the absence
or successful management of social threats. In turn, alcohol use may be reinforced in socially anxious
people because of this reduction in subjective malaise, and because it facilitates social behaviors –
particularly in individuals for whom the persistent avoidance of social situations poses its own threat
(i.e., difﬁculty ﬁnding mates). Although the frequent co-occurrence of SAD and AUD is associated with
poorer treatment outcomes than either condition alone, a richer understanding of the biological and
psychosocial drives underlying susceptibility to alcohol use among socially anxious individuals may
improve the efﬁcacy of therapeutic interventions aimed at preventing or treating this comorbidity.
& 2016 Elsevier B.V. All rights reserved.
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1. Introduction
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Social Anxiety Disorder (SAD) and substance use disorders
commonly co-occur in national samples (Buckner et al., 2012,
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2008; Grant et al., 2004; Kessler et al., 1997; Smith and Book,
2008; Stein and Stein, 2008). For instance, ﬁndings from the National Epidemiological Survey on Alcohol and Related Conditions
(NESARC) – based on a representative sample of the U.S. population – suggest that the prevalence of substance use disorders
among those with SAD is approximately 16% relative to only 9.35%
in the general population, and that those with a substance use
disorder diagnosis in the past year have twice the odds of also
having a past year SAD diagnosis relative to those without a substance use disorder (Grant et al., 2004). This poses a signiﬁcant
public health concern because the conjunction of these conditions
bears greater morbidity, and is associated with lower rates of
treatment seeking and poorer treatment outcomes than either
condition alone (Randall et al., 2001; Schneier et al., 2010). While
social anxiety disorder is known to co-occur frequently with
substance use disorder sub-types, alcohol use disorder is among
the most prevalent comorbid conditions (for reviews see Buckner
et al. (2013) and Morris et al. (2005)).
Speciﬁcally, epidemiological ﬁndings point to a frequent cooccurrence of SAD with alcohol use disorder (AUD), estimating
that approximately 13% of those with SAD have an AUD, relative to
8.5% of the general population (Buckner et al., 2008; Grant et al.,
2005; Kessler et al., 1994; Morris et al., 2005; Ross et al., 1988;
Schneier et al., 2010). To the extent that SAD precedes AUD, such
comorbidity may present an opportunity for early intervention.
Indeed, SAD has been found to precede AUD in as many as 80% of
comorbid cases, and those with SAD at baseline have been found
to have over four times the odds of developing AUD at follow-up
after controlling for sociodemographic and psychiatric confounders (including mood, personality and other anxiety disorders) (Buckner et al., 2008; Schneier et al., 2010). Though it is
often impractical to disentangle the effects of other conditions
occurring concurrently with SAD on alcohol use, higher co-occurrence with depression and anxiety sub-types may be associated
with greater vulnerability to and severity of AUD (Hasin et al.,
2007; Martins et al., 2012a; Schneier et al., 2010).
In the present paper, we address proximate and ultimate explanations for the forward association between SAD and AUD.
Whereas proximate explanations focus on the traits and mechanisms that make individuals with SAD susceptible to AUD and
the co-development of these disorders, ultimate (distal) explanations focus on why SAD and AUD frequently co-occur by considering the evolutionary history and adaptive signiﬁcance of the
underlying traits and mechanisms (Nesse, 2013; Stein, 2006;
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Tinbergen, 1963) (Fig. 1). We now turn to the adaptive signiﬁcance
and proximate mechanisms underlying social anxiety, which can
be viewed as the adaptive trait from which SAD deviates.

2. Adaptive signiﬁcance and proximate mechanisms in social
anxiety
Throughout the course of hominin evolution, humans and their
ancestral predecessors encountered persistent threats to reproductive ﬁtness. The selective pressure afforded by recurring
threats has shaped the evolution of systems to mitigate their potential ﬁtness costs (Nesse, 1990). Anxiety, which is highly conserved in mammalian species, is a keystone of the systems evolved
to deal with ﬁtness-related threats (Marks and Nesse, 1994). Anxiety can be deﬁned loosely as the suite of physiological, cognitive
and affective changes that produce vigilance, hyper-arousal, and
attentional biases towards threat-related stimuli (Bateson et al.,
2011; Mathews et al., 1997). Recurrent threats to ﬁtness in hominin evolution included not only physical danger from predation,
violence, and pathogens, but also social threats to status that could
result in reduced access to resources or mates, or ostracism from a
social group in extreme cases (Boyer and Bergstrom, 2011; Gilbert,
2003). Increases in social group size and associated social cognitive
demands have been theorized to have driven neocortex size increases in hominins (Barton and Dunbar, 1997; Byrne and Whiten,
1989; Dunbar, 2002; though see Holekamp (2007) and Reader
et al. (2011)), and it is therefore plausible that social group complexity has increased during recent hominin evolution (Shultz
et al., 2012). This may have resulted in strong selection pressure on
mechanisms for tracking social threats, and these mechanisms
may underpin social anxiety.
Anxiety is fundamentally concerned with potential threats to
ﬁtness, inasmuch as it prepares an organism to face a future threat
that is expected to materialize (Adolphs, 2013; Boyer and Lienard,
2006; Damasio, 2010; Lang et al., 2000; Marks and Nesse, 1994;
Miloyan et al., 2015; Woody and Szechtman, 2011). As such, higher
levels of social anxiety are associated with faster orientation towards negative social cues, and more generally to threat-related
social information (Buckner et al., 2010b; Mansell and Clark, 1999;
Mogg et al., 2004; Schulze et al., 2013). Individuals with high degrees of social anxiety also show increased gaze avoidance when
confronted with threatening facial cues, although critically this
appears to be most pronounced under conditions of social-

Fig. 1. A comprehensive account of a trait (circle) requires complementary proximate and ultimate explanations (hexagons) that can be further speciﬁed based on Tinbergen's (1963) four questions (squares). Here, we seek to explain the lifetime comorbidity between SAD and AUD by addressing proximate and ultimate questions about
each of the underlying traits and mechanisms involved in this relationship.
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evaluative threat (Buckner et al., 2010a; Mansell et al., 1999). Gaze
avoidance away from negative emotional faces could be considered adaptive under conditions of evaluative threat (e.g., from a
higher status individual), insofar as submission may mitigate the
risk of reduced social cooperation and consequently reduced access to mates or resources (Gilbert, 2001, 2003). Indeed, low socioeconomic status is a strong risk factor for incident SAD (Grant
et al., 2005; Magee et al., 1996) – though this is also the case for
other mental and behavioral disorders (Muntaner et al., 2004;
Wells et al., 1994), and low socioeconomic status may be both a
cause and effect of psychopathology (Martins et al., 2012b; Miech
et al., 1999; Yu and Williams, 1999).
Despite gaze avoidance under conditions of evaluative threat,
individuals with high degrees of social anxiety tend to exhibit an
attentional bias toward their own thoughts following social threat
detection (Mansell et al., 2003; Pineles and Mineka, 2005). This
threat-related attentional bias, though directed inward, is associated with increased physiological arousal (McTeague et al., 2009;
Mogg et al., 2004; Moscovitch et al., 2010; Wood et al., 2014). In
the context of social anxiety, a propensity for self-reﬂection presumably allows the individual to observe him or herself from another’s perspective, and to potentially prepare an appropriate response to a threat (Miloyan et al., 2015). Self-reﬂection, or attention directed toward one’s own thoughts, may be particularly active in situations where external task demands are sufﬁciently low
(in this case, during laboratory tasks, or when an individual is not
currently in the relevant social situation) (Smallwood and
Schooler, 2015). In sum, clinically socially anxious individuals
display many of the hallmarks of a classic anxiety proﬁle in response to socially threatening stimuli, such that they more readily
perceive social threat cues, are more likely to express defensive
responses toward those cues, and generalize this response to situations or features of stimuli that were previously associated with
socially threatening situations (Clark and Wells, 1995; Gilbert,
2001).
Individuals with SAD tend to avoid interpersonal situations or
endure them with extreme discomfort due to a pervasive fear of
criticism, rejection, or humiliation. Although socially anxious individuals tend to avoid encounters with people they don’t know
well, or complex social situations altogether, they may relish interpersonal relations with known others, or more generally, social
encounters in safe settings or environments (Martin and Quirk,
2015; Schneier, 2006; Stein and Stein, 2008). Thus, social anxiety
may aptly be viewed as a continuum of sensitivity to unknown,
complex, and unsafe social situations, such that individuals at one
end tend to evaluate threats in such social situations more readily
than those at the other.
In contrast to individuals with SAD who show hyperactive
amygdala activity in response to socially threatening cues (Etkin
and Wager, 2007; Phan et al., 2006; Stein et al., 2002), individuals
with bilateral amygdala damage demonstrate impaired detection
of angry faces in a crowd, fail to account for social norms in laboratory tasks, and demonstrate poor social decision-making
abilities (Bach et al., 2015; Feinstein et al., 2011; Kennedy et al.,
2009; Stein and Stein, 2008; Tranel et al., 2006). Similarly, individuals with lesions to the ventromedial prefrontal cortex
(vmPFC) demonstrate impaired physiological responses to aversive
social stimuli, poorly synchronize conversational rhythms with
other people, and exhibit low empathy, a lack of affective theory of
mind (i.e., for others’ feelings but not thoughts) and abnormal
social conduct, which are associated with poor real-world social
and occupational outcomes in employment and relationships
(Damasio et al., 1990; Eslinger, 1998; Gordon et al., 2014; Gupta
et al., 2012; Hynes et al., 2006; Shamay-Tsoory et al., 2006).
This is not to suggest that the vmPFC and the amygdala are the
sole neural substrates of social anxiety, but rather to illustrate that

a lack of social anxiety can be dysfunctional because it leads to a
failure to deploy appropriate social behaviors. Likewise, although
SAD may not be adaptive, given that it is associated with poor
functional outcomes, it may represent an extreme on a continuum
of a generally adaptive trait that motivates individuals to pay appropriate credence to the navigation of social interactions in order
to acquire resources, coalitional partners, and mates. Social worries such as concerns about being disliked are functional in light of
the critical and detrimental implications for reproductive ﬁtness of
losing access to mates and resources in a social group (Kurzban
and Leary, 2001). Indeed, it has been argued that feelings of social
anxiety may lead individuals to attempt to behave in socially acceptable ways in a form of impression or reputation management,
and to minimize the risk of reduced social cooperation by activating appropriate dispositional responses (e.g., inhibition, submission) in the face of socially mediated threats (Gilbert, 2001).
Individuals with very high levels of social anxiety may perceive
social threats and trigger such ‘social threat management’ responses very readily, which may turn out to be costly to both reproductive ﬁtness and subjective wellbeing. Those with SAD may
therefore be highly susceptible to the anxiolytic effects of alcohol,
to which we now turn.

3. The end-directed use of alcohol
Different psychoactive drugs have overlapping though largely
heterogeneous effects on the central nervous system, with varying
effects on subjective state. Such compounds act on evolutionarily
conserved emotion and reward/punishment systems that humans
share with other mammals (Nesse and Berridge, 1997). Different
emotions are associated with partially segregated neurochemical
proﬁles, and particular classes of drugs may act differently upon
these systems (Panksepp, 1998). For instance, central nervous
system stimulants like cocaine act on ascending mesolimbic dopaminergic systems and serve to increase appetitive motivation
and generate positive feelings and high levels of arousal (Panksepp
et al., 2002). Conversely, anxiolytic drugs such as benzodiazepines,
opiates, and alcohol are thought to work, alongside their effects on
other neurotransmitter systems, by facilitating the transmission of
γ-Aminobutyric acid (GABA), an inhibitory neurotransmitter (for
review see Ticku, 1990). Because anxiety involves a state of hyperarousal, the drug-based reduction in autonomic arousal levels
can result in a perceived reduction in anxiety symptoms (Robinson
and Bolton, 2013).
Many accounts of drug-taking behaviors draw on the perceived
‘utility’ of certain drugs in altering subjective experience and behavior as an important predictor of use (Boys and Marsden, 2003;
Boys et al., 1999, 2001; Cappell, 1975; Müller and Schumann,
2011). In other words, people are thought to take drugs as a
‘means to an end’, such as changing their mood, managing a social
situation, or coping with psychological distress (Boys and Marsden, 2003; Boys et al., 1999; Gullo et al., 2010; Schafer and Brown,
1991). For instance, alcohol may be consumed in social settings
both because it is expected to provide relief from aversive social
anxiety states and to facilitate socialization (Cooper et al., 1995;
Peele and Brodsky, 2000). In social anxiety, the motivation to drink
so as to reduce the subjective ‘tension’ felt in social situations and
to thereby facilitate social interactions is commonly evoked as a
reason for alcohol consumption (Book and Randall, 2002; Cappell,
1975; Cappell and Greeley, 1987).
Laboratory-based studies have demonstrated that alcohol use
may lead to decreased social anxiety among both clinically and
non-clinically anxious participants, and that this reduction may be
based both on pharmacological anxiolytic effects and on expectancies that consumption will fulﬁlll this role (for review see
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Battista et al. (2010)). In one recent study on the effect of alcohol
on social anxiety in real world settings amongst non-clinically
anxious people, daily experience sampling revealed that subjective
social anxiety was reduced on average by 4% with every alcoholic
drink consumed (Battista et al., 2015). Additionally, a number of
individual difference variables such as coping style, impulsivity,
and alcohol use expectancies likely inﬂuence the relationship between social anxiety and alcohol use (Battista et al., 2010; Cooper
et al., 1992; Morris et al., 2005; Nicholls et al., 2014).

4. The artiﬁcial management of social threats
In what ways might psychoactive compounds act upon threat
management systems involved in social anxiety? The process of
threat management involves hypervigilance toward potential social threats, and is largely facilitated by anxiety and its associated
attentional biases, such as prioritized attentional allocation towards threat-related stimuli (Blanchard et al., 2011; Mogg et al.,
2004). As mentioned, social anxiety speciﬁcally involves faster
orienting to socially threatening information as well as a difﬁculty
disengaging attention from such stimuli (Amir et al., 2003;
Mathews et al., 1997; Mogg and Bradley, 1998; Mogg et al., 2004).
Cues to potential threats can take many forms, and humans are
also capable of voluntarily and involuntarily self-generating anxiety by evoking episodic imagery about potential threats (Miloyan
et al., 2015). Nonetheless, upon the detection of perceived social
threats, the individual must then determine the appropriate behavioral response option in preparation for facing those threats
(Bateson et al., 2011).
As such, once a stimulus is deemed threatening, it must be
appropriately managed. For instance, avoidance or ‘pre-ﬂight’ involves increasing the distance between oneself and a potential
threat, thereby reducing the risk it may pose to ﬁtness. Social
anxiety frequently results in the avoidance of social situations
deemed threatening or aversive (Hofmann et al., 2014). Conversely, social submission and appeasement comprise a suite of
behaviors (e.g., aversion of eye gaze) thought to be involved in the
management of a perceived threat to social status from a dominant social other that cannot be avoided or ﬂed (Schneier et al.,
2009; Trower and Gilbert, 1989). This might explain why individuals with a high degree of social anxiety demonstrate an
external attentional bias away from emotional faces under conditions of social-evaluative threat (e.g., public speaking, or potential social exclusion), and simultaneous internal bias toward
social threat (Buckner et al., 2010a; Mansell et al., 2003, 1999;
Pineles and Mineka, 2005).
Once a particular social threat has been managed, it is appropriate for anxiety levels to decrease. Signals can be gleaned from
the external environment indicating that a threat is no longer
pressing – for example when one has ﬁnished a public speech,
gone home, and is no longer exposed to the social threat of immediate audience evaluation. The subsequent reduction in anxiety
triggered by the ‘management’ of social threats may result in a
low-arousal contented positive affect, hallmarked by a reduced
sensitivity to threat and punishment (Panksepp et al., 2002).
However, sureﬁre external environmental signals that a threat has
been successfully and totally managed are rare (maybe impossible)
for certain classes of threats (Szechtman and Woody, 2004). For
instance, the management of social threats like embarrassment or
humiliation may entail avoidance of threat-related social contexts
with no clear end goal, especially if one expects that these things
are likely to consistently re-occur (Boyer and Lienard, 2006).
Critically, social anxiety is usually attenuated once its functional role has been accomplished, and its subjective correlates
become unnecessary (although it may also linger for some time
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after perceived management of a threat) (Nettle and Bateson,
2012). Thus, affective homeostasis usually results from the perceived successful management or perceived absence of social
threats. However, it may also result from the ingestion of particular psychoactive compounds like alcohol, which can artiﬁcially
down-regulate negative affective states (Battista et al., 2015). In
essence, alcohol has the capacity to subdue unpleasant subjective
anxiety, thereby artiﬁcially signaling that an antecedent threat has
been managed successfully, or that there are no pressing social
threats.
With the arrival of environmental contingencies that predict a
status threat, such as perceived social scrutiny, anxiety may be
evoked to motivate and regulate the appropriate management of
the situation (e.g., fulﬁllling a social obligation at the expense of
indulging in purely personal interests) (Marks and Nesse, 1994,
1990). A psychoactive substance that is perceived to reduce the
negative emotionality associated with this threat (e.g., alcohol)
may be consumed to counteract these unpleasant feelings (Book
and Randall, 2002). In offsetting this negative emotionality, relief
is provided and the social anxiety subdues. Without the ingestion
of such an anxiolytic compound, anxiety lingers until signals of the
appropriate management of the threat are established, with
slower attenuation of anxiety among individuals with more extreme manifestations of social anxiety (i.e., people with SAD)
(Nettle and Bateson, 2012). Crucially, alcohol can bypass the
antecedent and residual social anxiety, which may have evolved to
motivate appropriate care when navigating complex social hierarchies. As a result, affective homeostasis is attainable without
changes to the external environment that would otherwise only be
possible by the successful navigation of a social situation and the
resultant signal of appropriate threat management. In effect, the
emotions and their evolved functional purpose become decoupled.

5. Alcohol use patterns in social anxiety disorder
We now turn to the epidemiological and psychological evidence regarding alcohol use patterns in SAD. At the population
level, SAD appears to be highly associated with AUD (Buckner
et al., 2012; Grant et al., 2004; Hasin et al., 2007; Kessler et al.,
1997; Schneier et al., 2010). As outlined above, to the extent that
socially anxious individuals ingest anxiolytics in order to artiﬁcially improve affective states, they should depend on these
compounds insofar as they are able to attain the desired state.
Alcohol use among individuals with SAD is not only reinforced
by improved affective state, but also by the new behavioral possibilities it entails: in cases where excessive avoidance poses its
own ﬁtness threat (i.e., difﬁculty ﬁnding mates), the individual
may now facilitate a shift toward social approach behavior. Indeed,
there is support for the notion that socially anxious individuals use
alcohol as a means of avoidance coping, and alcohol consumption
is associated with positive expectancies for social facilitation irrespective of social anxiety levels (Gilles et al., 2006). Furthermore,
in one study participants with SAD were found to speak for longer
with an interaction partner after consuming alcohol, whilst the
interaction partners also exhibited more positive social behaviors
towards the socially anxious participants who had consumed alcohol relative to a control beverage (Battista et al., 2012). In this
sense, alcohol use may play an important role in attempts to reduce ﬁtness-detrimental behaviors (i.e., sustained avoidance of
social contact, repeated submission), as well as attempts to reduce
subjective distress. Indeed, recent research indicates that socially
anxious individuals who are high in trait approach-motivation
may be particularly prone to alcohol use. This subgroup of socially
anxious individuals consists of those high in reward sensitivity,
rash impulsiveness and risk taking, suggesting that these
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individuals may be particularly susceptible to comorbid alcohol
use due to a stronger motivation to pursue reinforcement of all
kinds (Nicholls et al., 2014). Despite their apprehension toward
social situations, socially anxious individuals often greatly desire
interactions and relationships with others (Stein and Stein, 2008).
Therefore, socially anxious individuals who are high in approach
motivation may be particularly reinforced in their use of alcohol,
inasmuch as consumption alters behavioral propensities in a way
that facilitates their pursuit of social rewards.
Critically, alcohol has been shown to reduce performance anxiety during public speaking in individuals with SAD, to reduce
perceived animosity and rejection in neutral and angry faces, and
to reduce attentional bias toward angry faces (Abrams et al., 2001;
Stevens et al., 2008, 2009). Alcohol intoxication has also been
shown to signiﬁcantly reduce amygdala reactivity in response to
social threat-related faces (Gilman et al., 2008; Sripada et al.,
2011). Furthermore, in individuals with SAD, alcohol may attenuate an implicit memory bias for social threat-related content by
disrupting the consolidation of memory for socially threatening
stimuli (Gerlach et al., 2006). In essence, alcohol may effectively
attenuate many of the cognitive and motivational aspects of the
socially anxious state, which typically prepare the individual to
face a potentially threatening social situation. In individuals with
clinical levels of social anxiety, this attenuation may temporarily
reduce anxiety to within functional levels, and may be used to this
end.

6. Current implications of alcohol use amongst socially anxious individuals
At the population level, anxiety disorders fall on a spectrum,
and clinical levels lie on one extreme of the distribution. Clinical
manifestations of social anxiety are characterized by extreme
sensitivity to and avoidance of social threats (Mathews et al.,
1997). Due to hypersensitivity to threat, hyperarousal, high allostatic load, and persistent avoidance of social situations, these
individuals may thus be prone towards seeking out more signiﬁcant readjustment towards affective homeostasis through enddirected alcohol use aimed at artiﬁcially regulating emotional and
affective states. In other words, individuals lying on the extreme
end of the anxiety spectrum may be particularly susceptible to the
artiﬁcial signals of threat-management afforded by the ingestion
of alcohol, as alcohol use may reduce subjective malaise and facilitate social behaviors (Book and Randall, 2002; Cappell, 1975;
Cooper et al., 1992; Khantzian, 1997; Kushner et al., 1990; Robinson
and Bolton, 2013).
In the case of individuals with SAD, whose evolved systems for
the perception and management of social threats are very readily
engaged (perhaps exacerbated by the scale of interpersonal interactions with unknown others bought about by modern sociality), this ‘bypassing’ may be welcome, and more readily soughtout. Indeed, the results of a longitudinal study suggest that most
individuals with SAD had not recovered after 10 years of followup, and those with sub-threshold social anxiety symptoms also
report experiencing increased distress and functional impairment
relative to asymptomatic controls (Fehm et al., 2008; Keller, 2005).
Previous studies have found a shared genetic factor underlying
psychopathology (Pettersson et al., 2015; Pickens et al., 1995).
Associations between familial factors (i.e., history of psychopathology) and alcoholism have also long been observed (Winokur
et al., 1970). These factors may account to some extent for the
onset of both SAD and AUD. Nevertheless, the onset of SAD precedes that of AUD in most cases (Grant et al., 2005; Hofmann et al.,
2014). For example, it has been estimated that 50% of cases of SAD
occur before age 11, and approximately 80% occur before age 20

(Stein and Stein, 2008). This suggests that social anxiety may negatively impact wellbeing from a young age (Kashdan and Herbert,
2001), and alcohol use for coping reasons may be initiated as a
consequence (Buckner et al., 2012, 2008). Indeed, approximately
80% of all AUD cases occur prior to 40 years of age (Eaton et al.,
2012). Alcohol use among socially anxious individuals is usually
much harder to control than in individuals reporting fewer social
anxiety symptoms, and early drinking in order to cope is known to
predict later alcohol misuse in adulthood (Blumenthal et al., 2010;
Patrick et al., 2011; Villarosa et al., 2014).
Expectancies that a drug will assist with coping may form before ﬁrst use of that drug via familial or cultural learning, and are
associated with an earlier onset of problem drinking (Jester et al.,
2015). Indeed, positive expectancies that alcohol will aid in the
management of anxious affect or in the facilitation of social behaviors may be an important moderating factor in the relationship
between social anxiety and alcohol use (Burke and Stephens,
1999). After learning about the effects of a drug, many of the
cognitive and motivational aspects associated with anxiety state
may come to be attenuated merely by the belief that one has
consumed alcohol, such as a reduction in subjective, physiological
and behavioral anxiety in response to a social stressor after consuming placebo beverages (Himle et al., 1999; Wilson and Abrams,
1977; Wilson et al., 1980). The effect of this expectancy-mediated
placebo effect and of actually consuming alcohol may be additive,
such that actual alcohol consumption more potently reduces social
anxiety than the placebo alone (Abrams et al., 2001).
With continued use, psychoactive substances may come to
bypass the functional affective mechanisms that have been shaped
by natural selection for the regulation of social behavior. It is well
established that continued drug taking can negatively affect declarative memory, emotion, motivation, learning and other cognitive processes, through changes to brain structure and function
(Gould, 2010). In the context of moderate or normal-range social
anxiety, substance use may preclude adaptive anxiety-related
processes to take root, potentially barring effective management of
manifest and potential social threats. Thus, in the case of individuals within the normal healthy range of social anxiety, alcohol use may result in riskier social behavior, including conﬂicts
with other people: indeed, alcohol use is commonly involved in
problem social behaviors (Collins and Messerschmidt, 1993).
Despite perceived facilitation of subjectively more pleasant
states in the short-run, excessive drug use can exacerbate physical
and mental health problems in the longer-term in some cases. As
the effects of a substance wear off, the short-term positive ﬁtness
signal wanes, sometimes resulting in withdrawal symptoms after
chronic use that can mimic pre-drug levels of anxiety or worse
(Kushner et al., 2000). Disruption of neurobiological circuits underlying emotion regulation may be an important factor in this
deterioration. Considering that drugs may be taken to regulate
emotional state, the fact that continued use may exacerbate dysregulation of emotion is of particular note. Indeed, difﬁculties in
emotion regulation are associated with increased drug use (Berking et al., 2011; Fucito et al., 2010), and individuals with substance
use disorders often exhibit impaired negative emotion regulation
capacities, with structural and functional changes to the prefrontal
cortex proposed to underlie such difﬁculties (Kober, 2013).
The ability to regulate one’s negative emotions in times of
stress or anxiety is critical for effective daily functioning. That alcohol, despite its initial subjective beneﬁts, may in some cases
come to impair this ability through neurobiological changes to the
PFC leads to a possible feedback loop in which a decreased capacity for emotion regulation results in increased drug use (to fulﬁlll
this role), with this drug use causing further difﬁculties in regulating emotions through damage to the PFC (Bechara et al., 2001).
In turn, the individual may become ever more reliant on drugs to
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artiﬁcially simulate states associated with the absence or management of social threats, thereby contributing to a pattern of
addiction with limited or transient improvement to overall anxiety
symptomology. An interaction between short-term anxiety reduction during alcohol use with long-term anxiety escalation from
chronic use and withdrawals may thereby result in a feed-forward
cycle wherein anxiety symptoms and alcohol use exacerbate one
another (for review see Kushner et al., 2000). Importantly, while
the preceding discussion has focused on alcohol, the same temporal sequence may occur with other substances that have anxiolytic properties (Buckner et al., 2007, 2006).
More broadly, the perspectives outlined in this paper have
some relevant clinical implications. To recapitulate, humans have
evolved to strive towards the minimization of potential harm from
perceived social threats. The advent of readily accessible alcoholic
beverages-particularly in social settings (Beck and Treiman, 1996;
Single and Wortley, 1993)-provides a mechanism for reducing
perceived threat via the consumption of alcohol. This suggests that
the underlying drives associated with minimizing perceived social
threats (which have evolved over millennia) are presently co-opted by a relatively novel feature of the environment. Understanding this, clinicians and practitioners could conceptualize
strategies that enable patients not solely to cope with their social
anxiety, but also to reduce the degree to which they perceive and
attend to social threat, and in turn reduce the alcohol use that it
may have engendered (for example see Koster et al., 2009).

7. Phylogenetic and comparative considerations
Animal models of the relationship between social status and
alcohol consumption have revealed a number of interesting parallels to alcohol use patterns observed in humans. For instance,
socially dominant laboratory rats tend to drink less than subordinate conspeciﬁcs (Blanchard et al., 1987; Wolffgramm and
Heyne, 1991), and ﬁght stress increases the consumption of alcohol more so in submissive than in alpha mice (Hilakivi-Clarke and
Lister, 1992). Furthermore, low dominance standing predicts the
development of problematic alcohol consumption in colonyhoused rats (Ellison and Potthoff, 1984). Thus, it seems likely that
the basic cognitive and motivational systems underlying susceptibility to alcohol use among socially anxious individuals as outlined above may not be unique to humans. Further research with
non-human great apes could prove particularly informative given
recent evidence suggesting that in at least one wild chimpanzee
group alcohol consumption is occasionally but widely practiced
(Hockings et al., 2015). Observational ﬁeld studies might seek to
explore how this usage varies between individuals as a function of
social status in such alcohol-using groups.
Some authors have argued that humans have evolved cognitive
specializations for the use of psychoactive substances to aid in
functional behaviors (e.g. Müller and Schumann, 2011). However,
whether or not humans have evolved mechanisms leading them to
use alcohol in ‘strategic’ ways is auxiliary to our argument, as our
argument here does not address a potential adaptationist account
of the interaction between SAD and AUD. Speciﬁcally, we are not
postulating that humans have, on account of many generations of
interaction with alcohol, evolved domain-speciﬁc cognitive and
motivational systems to mediate its use for reasons relating to
reproductive success; nor are we suggesting that socially anxious
people have evolved speciﬁc regulatory mechanisms leading them
to seek out alcohol in order to facilitate their reproductive success.
Instead, we have drawn upon separate evolutionary accounts of
social anxiety, and of substance use, in order to shed light on
which cognitive and motivational aspects of social anxiety leave
individuals with SAD in particular at higher risk of developing
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AUD. Namely, we have suggested that because social anxiety has
evolved over successive generations as a tool for the effective
perception and regulation of social threats in social groups, and
because alcohol can affect and attenuate the systems involved in
this social threat-perception, it is not surprising that high levels of
social anxiety (i.e. SAD) are associated with risky alcohol use (i.e.
AUD) in contemporary environments as an artiﬁcial means to
down-regulate threat perception and facilitate social interactivity.

8. Future directions
More work is needed to understand how alcohol use and social
anxiety co-occur across the lifespan, and the underlying mechanisms that lead to increased alcohol use among socially anxious
individuals. The following research questions may lead to an improved understanding of the frequent co-occurrence of SAD and
the use of psychoactive substances including alcohol:
1. SAD is a chronic condition, with symptoms persisting to some
degree for many years (Wittchen and Fehm, 2003). Many cases
of SAD are estimated to occur during adolescence, and most
cases are estimated to have ﬁrst onset within the ﬁrst 20 years
of life (Kessler et al., 2005; Stein and Stein, 2008). The peak
incidence of substance use disorders in the general population
also appears to hover around 20 years of age, with about half of
all incident cases occuring by that point (Eaton et al., 2012;
Kessler et al., 2005). What is the longitudinal relationship
between social anxiety and substance abuse beginning in
adolescence and early adulthood, when the emergence of these
disorders appears to be most common? As young adults enter
new situations marked by social change and uncertainty, in
which evolved mechanisms for detecting and managing social
threats to ﬁtness become heavily engaged (Boyer and Bergstrom, 2011), are those who experience higher levels of social
anxiety thereby more likely to turn to alcohol, or more likely to
develop problematic usage patterns? For example, clinical SAD
represents a risk factor for AUD (Buckner et al., 2008; Schneier
et al., 2010), but so too does sub-clinical social anxiety (Crum
and Pratt, 2014). Adolescents and young adults with high levels
of social anxiety may be particularly prone to alcohol use on
account of the availability and high prevalence of this behavior
in social contexts and settings in Western countries (Beck and
Treiman, 1996; Single and Wortley, 1993), with implications for
ﬁnding a partner. More research is needed to understand the
temporal relationship between SAD and the onset of AUD.
2. Higher degrees of social anxiety are associated with ﬁxation to
external cues of social threat, submissive behaviors (which entail avoidance of threat cues), and heightened inward attention
to threat (Buckner et al., 2010b; Mansell and Clark, 1999; Mogg
et al., 2004; Schulze et al., 2013). Alcohol has been found to
reduce social anxiety and attentional bias to angry faces
(Abrams et al., 2001; Stevens et al., 2008, 2009). However, it
remains to be seen whether reduced anxiety and attentional
bias toward threatening faces is also associated with reduced
inward attention (i.e. during self reﬂection) toward threat
among socially anxious individuals under the inﬂuence of
alcohol. Heightened inward attention toward threatening situations in one’s imagination of future scenarios may represent a
signiﬁcant source of distress, but may also have adaptive
beneﬁts because it precipitates the avoidance of future threats
(Miloyan et al., 2015). Alcohol might change behavioral propensities by altering expectations for the likelihood of social threat
in such anticipated future scenarios (Miloyan et al., 2014).
3. Laboratory rats and mice tend to self-administer anxiolytic
drugs when in anxiety-like states (Manzo et al., 2014; Olsson
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and Sherwin, 2006), and there are established models of social
stress and social anxiety in rats such as the ‘resident intruder
paradigm’ (Vidal et al., 2011). More research is needed to
determine how social anxiety in various animals affects a
propensity to self-administer alcohol (or analogs). In rats there
is evidence that alcohol has an anxiolytic effect in situations of
anticipated social stress (Tornatzky and Miczek, 1995). Further
cross-species comparative research may therefore provide a
more detailed understanding of the evolutionary history of
mechanisms underlying susceptibility to alcohol (or anxiolytic
drug) use in socially anxious humans. For instance, does the
dominance hierarchy structure of a given species affect the
tendency of individuals to self-administer alcohol in response to
social stressors, contingent on social rank?
4. What are the current social consequences of alcohol use among
socially anxious individuals? Do socially anxious individuals
who use alcohol and other anxiolytics report having larger social networks than those who do not use substances, because
these substances facilitate social approach behavior? Likewise,
are socially anxious individuals who use certain anxiolytic drugs
and alcohol more likely to be married or have children (reproductive success) than those who do not use such
substances?

9. Conclusion
Despite its costs to wellbeing at high levels, some degree of
social anxiety is frequently adaptive; it promotes the detection and
management of socially mediated threats to ﬁtness. However,
extreme manifestations of social anxiety appear to confer little
beneﬁt to the individual in the present environment, due to
chronic and aversive subjective states, pronounced avoidance of
social encounters, and the frequent engagement of inappropriate
social behaviors. Due to the continuous deployment of metabolic
resources aimed at monitoring and managing social situations, and
the sometimes persistent avoidance of certain social contexts,
socially anxious individuals may be particularly prone to artiﬁcially alter their sustained negative emotional states with alcohol
that signals the management or absence of social threats. Furthermore, although end-directed alcohol use may also capacitate
the individual to approach and more effectively cope with previously avoided situations, prolonged (mis)use may eventually
result in negative long-term outcomes (Kushner et al., 2000). In
this way, some cases of SAD may come to be expressed in tandem
with an AUD, and these disorders may come to compound upon
one another (Schneier et al., 2010). On the other hand, the early
detection of SAD may result in effective prevention of additional
morbidity and the emergence of an AUD. Regardless, individuals
with high social anxiety and heightened approach motivation may
be strongly driven to obtain social rewards despite the anxiety this
entails, and may therefore seek out a “quick” way of facilitating
this through artiﬁcial means (e.g. alcohol use). Interventions that
do not effectively address such social and biological drives may be
less effective. On the bright side, clinicians may be able to harness
these drives in order to sustain compliance and more effectively
deliver psychosocial treatments.

References
Abrams, K., Kushner, M., Medina, K.L., Voight, A., 2001. The pharmacologic and
expectancy effects of alcohol on social anxiety in individuals with social phobia.
Drug Alcohol Depend. 64 (2), 219–231.
Adolphs, R., 2013. The biology of fear. Curr. Biol. 23 (2), R79–R93. http://dx.doi.org/
10.1016/j.cub.2012.11.055.
Amir, N., Elias, J., Klumpp, H., Przeworski, A., 2003. Attentional bias to threat in

social phobia: facilitated processing of threat or difﬁculty disengaging attention
from threat? Behav. Res. Ther. 41 (11), 1325–1335. http://dx.doi.org/10.1016/
S0005-7967(03)00039-1.
Bach, D.R., Hurlemann, R., Dolan, R.J., 2015. Impaired threat prioritisation after
selective bilateral amygdala lesions. Cortex 63 (0), 206–213. http://dx.doi.org/
10.1016/j.cortex.2014.08.017.
Barton, R.A., Dunbar, R.I., 1997. Evolution of the social brain. In: Whiten, Andrew
(Ed.), Machiavellian Intelligence II: Extensions and Evaluations 2; 1997,
p. 240 (Chapter 9).
Bateson, M., Brilot, B., Nettle, D., 2011. Anxiety: an evolutionary approach. Can. J.
Psychiatry 56 (12), 707–715.
Battista, S.R., MacDonald, D., Stewart, S.H., 2012. The effects of alcohol on safety
behaviors in socially anxious individuals. J. Soc. Clin. Psychol. 31 (10),
1074–1094.
Battista, S.R., MacKinnon, S.P., Sherry, S.B., Barrett, S.P., MacNevin, P.D., Stewart, S.H.,
2015. Does alcohol reduce social anxiety In DAILY life? A 22-DAY experience
sampling study. J. Soc. Clin. Psychol. 34 (6), 508–528.
Battista, S.R., Stewart, S.H., Ham, L.S., 2010. A critical review of laboratory-based
studies examining the relationships of social anxiety and alcohol intake. Curr.
Drug Abus. Rev. 3 (1), 3–22.
Bechara, A., Dolan, S., Denburg, N., Hindes, A., Anderson, S.W., Nathan, P.E., 2001.
Decision-making deﬁcits, linked to a dysfunctional ventromedial prefrontal
cortex, revealed in alcohol and stimulant abusers. Neuropsychologia 39 (4),
376–389. http://dx.doi.org/10.1016/S0028-3932(00)00136-6.
Beck, K.H., Treiman, K.A., 1996. The relationship of social context of drinking, perceived social norms, and parental inﬂuence to various drinking patterns of
adolescents. Addict. Behav. 21 (5), 633–644.
Berking, M., Margraf, M., Ebert, D., Wupperman, P., Hofmann, S.G., Junghanns, K.,
2011. Deﬁcits in emotion-regulation skills predict alcohol use during and after
cognitive–behavioral therapy for alcohol dependence. J. Consult. Clin. Psychol.
79 (3), 307–318. http://dx.doi.org/10.1037/a0023421.
Blanchard, D.C., Griebel, G., Pobbe, R., Blanchard, R.J., 2011. Risk assessment as an
evolved threat detection and analysis process. Neurosci. Biobehav. Rev. 35 (4),
991–998. http://dx.doi.org/10.1016/j.neubiorev.2010.10.016.
Blanchard, R.J., Hori, K., Tom, P., Blanchard, D.C., 1987. Social structure and ethanol
consumption in the laboratory rat. Pharmacol. Biochem. Behav. 28 (4),
437–442.
Blumenthal, H., Leen-Feldner, E.W., Frala, J.L., Badour, C.L., Ham, L.S., 2010. Social
anxiety and motives for alcohol use among adolescents. Psychol. Addict. Behav.
24 (3), 529.
Book, S.W., Randall, C.L., 2002. Social anxiety disorder and alcohol use. Alcohol Res.
Health 26 (2), 130–135.
Boyer, P., Bergstrom, B., 2011. Threat-detection in child development: an evolutionary perspective. Neurosci. Biobehav. Rev. 35 (4), 1034–1041. http://dx.doi.
org/10.1016/j.neubiorev.2010.08.010.
Boyer, P., Lienard, P., 2006. Why ritualized behavior? precaution systems and action
parsing in developmental, pathological and cultural rituals. Behav. Brain Sci. 29
(6), 595–613.
Boys, A., Marsden, J., 2003. Perceived functions predict intensity of use and problems in young polysubstance users. Addiction 98 (7), 951–963.
Boys, A., Marsden, J., Fountain, J., Grifﬁths, P., Stillwell, G., Strang, J., 1999. What
inﬂuences young people’s use of drugs? A qualitative study of decision-making.
Drugs: Educ. Prev. Policy 6 (3), 373–387. http://dx.doi.org/10.1080/
09687639997052.
Boys, A., Marsden, J., Strang, J., 2001. Understanding reasons for drug use amongst
young people: a functional perspective. Health Educ. Res. 16 (4), 457–469. http:
//dx.doi.org/10.1093/her/16.4.457.
Buckner, J.D., Bonn-Miller, M.O., Zvolensky, M.J., Schmidt, N.B., 2007. Marijuana use
motives and social anxiety among marijuana-using young adults. Addict. Behav.
32 (10), 2238–2252.
Buckner, J.D., DeWall, C.N., Schmidt, N.B., Maner, J.K., 2010a. A tale of two threats:
social anxiety and attention to social threat as a function of social exclusion and
non-exclusion threats. Cognit. Ther. Res. 34 (5), 449–455.
Buckner, J.D., Heimberg, R.G., Ecker, A.H., Vinci, C., 2013. A biopsychosocial model of
social anxiety and substance use. Depress. Anxiety 30 (3), 276–284.
Buckner, J.D., Heimberg, R.G., Schneier, F.R., Liu, S.M., Wang, S., Blanco, C., 2012. The
relationship between cannabis use disorders and social anxiety disorder in the
National Epidemiological Study of Alcohol and Related Conditions (NESARC).
Drug Alcohol Depend. 124 (1–2), 128–134. http://dx.doi.org/10.1016/j.
drugalcdep.2011.12.023.
Buckner, J.D., Maner, J.K., Schmidt, N.B., 2010b. Difﬁculty disengaging attention
from social threat in social anxiety. Cognit. Ther. Res. 34 (1), 99–105.
Buckner, J.D., Schmidt, N.B., Bobadilla, L., Taylor, J., 2006. Social anxiety and problematic cannabis use: evaluating the moderating role of stress reactivity and
perceived coping. Behav. Res. Ther. 44 (7), 1007–1015.
Buckner, J.D., Schmidt, N.B., Lang, A.R., Small, J.W., Schlauch, R.C., Lewinsohn, P.M.,
2008. Speciﬁcity of social anxiety disorder as a risk factor for alcohol and
cannabis dependence. J. Psychiatr. Res. 42 (3), 230–239. http://dx.doi.org/
10.1016/j.jpsychires.2007.01.002.
Burke, R.S., Stephens, R.S., 1999. Social anxiety and drinking in college students: a
social cognitive theory analysis. Clin. Psychol. Rev. 19 (5), 513–530.
Byrne, R., Whiten, A., 1989. Machiavellian Intelligence: Social Expertise and the
Evolution of Intellect in Monkeys, apes, and Humans. Oxford Science
Publications.
Cappell, H., 1975. An evaluation of tension models of alcohol consumption. Res.
Adv. Alcohol Drug Probl. 2, 177–209.

A. Bulley et al. / Journal of Affective Disorders 196 (2016) 62–70

Cappell, H., Greeley, J., 1987. Alcohol and tension reduction: an update on research
and theory. In: Leonard, Kenneth E., Blane, Howard T. (Eds.), Psychological
Theories of Drinking and Alcoholism. Guilford, New York.
Clark, D.M., Wells, A., 1995. A cognitive model of social phobia. In: Heimberg, Richard G. (Ed.), Social Phobia: Diagnosis, Assessment, and Treatment 41(68);
1995, pp. 00022–00023.
Collins, J.J., Messerschmidt, P.M., 1993. Epidemiology of alcohol-related violence.
Alcohol Health Res. World 17, 93–100.
Cooper, M.L., Frone, M.R., Russell, M., Mudar, P., 1995. Drinking to regulate positive
and negative emotions: A motivational model of alcohol use. J. Pers. Soc. Psychol. 69, 990–1005. http://dx.doi.org/10.1037/0022-3514.69.5.990.
Cooper, M.L., Russell, M., Skinner, J.B., Frone, M.R., Mudar, P., 1992. Stress and alcohol use: moderating effects of gender, coping, and alcohol expectancies. J.
Abnorm. Psychol. 101 (1), 139.
Crum, R.M., Pratt, L.A., 2014. Risk of heavy drinking and alcohol use disorders in
social phobia: a prospective analysis. Am. J. Psychiatry.
Damasio, A.R., 2010. Self Comes to Mind: Constructing the Conscious Brain: Knopf.
Doubleday Publishing Group.
Damasio, A.R., Tranel, D., Damasio, H., 1990. Individuals with sociopathic behavior
caused by frontal damage fail to respond autonomically to social stimuli. Behav.
Brain Res. 41 (2), 81–94.
Dunbar, R.I., 2002. The Social Brain Hypothesis. In: J.T. Cacioppo (Ed.), Foundations
in Social Neuroscience. 5(71), 69.
Eaton, W.W., Alexandre, P., Kessler, R.C., Martins, S.S., Mortensen, P., Rebok, G.W., …
Roth, K., 2012. The population dynamics of mental disorders. In: Eaton, W.W.
(Ed.), Public Mental Health, p. 125.
Ellison, G.D., Potthoff, A.D., 1984. Social models of drinking behavior in animals.
Recent Dev. Alcohol. 2, 17–36.
Eslinger, P.J., 1998. Neurological and neuropsychological bases of empathy. Eur.
Neurol. 39 (4), 193–199.
Etkin, A., Wager, T.D., 2007. Functional neuroimaging of anxiety: a meta-analysis of
emotional processing in PTSD, social anxiety disorder, and speciﬁc phobia. Am.
J. Psychiatry 164, 1476–1488.
Fehm, L., Beesdo, K., Jacobi, F., Fiedler, A., 2008. Social anxiety disorder above and
below the diagnostic threshold: prevalence, comorbidity and impairment in
the general population. Soc. Psychiatry Psychiatr. Epidemiol. 43 (4), 257–265.
Feinstein, J.S., Adolphs, R., Damasio, A., Tranel, D., 2011. The human amygdala and
the induction and experience of fear. Curr. Biol. 21 (1), 34–38. http://dx.doi.org/
10.1016/j.cub.2010.11.042.
Fucito, L.M., Juliano, L.M., Toll, B.A., 2010. Cognitive reappraisal and expressive
suppression emotion regulation strategies in cigarette smokers. Nicotine Tob.
Res. 12 (11), 1156–1161. http://dx.doi.org/10.1093/ntr/ntq146.
Gerlach, A.L., Schiller, A., Wild, C., Rist, F., 2006. Effects of alcohol on the processing
of social threat‐related stimuli in socially phobic women. Br. J. Clin. Psychol. 45
(3), 279–295.
Gilbert, P., 2001. Evolution and social anxiety. the role of attraction, social competition, and social hierarchies. Psychiatr. Clin. N. Am. 24 (4), 723–751.
Gilbert, P., 2003. Evolution, social roles, and the differences in shame and guilt. Soc.
Res. 70, 1205–1230.
Gilles, D.M., Turk, C.L., Fresco, D.M., 2006. Social anxiety, alcohol expectancies, and
self-efﬁcacy as predictors of heavy drinking in college students. Addict. Behav.
31 (3), 388–398. http://dx.doi.org/10.1016/j.addbeh.2005.05.020.
Gilman, J.M., Ramchandani, V.A., Davis, M.B., Bjork, J.M., Hommer, D.W., 2008. Why
we like to drink: a functional magnetic resonance imaging study of the rewarding and anxiolytic effects of alcohol. J. Neurosci. 28 (18), 4583–4591.
Gordon, R.G., Tranel, D., Duff, M.C., 2014. The physiological basis of synchronizing
conversational rhythms: the role of the ventromedial prefrontal cortex. Neuropsychology 28 (4), 624.
Gould, T.J., 2010. Addiction and cognition. Addict. Sci. Clin. Pract. 5 (2), 4–14, Retrieved from: 〈http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3120118/〉.
Grant, B.F., Hasin, D.S., Blanco, C., Stinson, F.S., Chou, S.P., Goldstein, R.B., Huang, B.,
2005. The epidemiology of social anxiety disorder in the United States: results
from the National Epidemiologic Survey on Alcohol and Related Conditions. J.
Clin. Psychiatry 66 (11), 1351–1361.
Grant, B.F., Stinson, F.S., Dawson, D.A., et al., 2004. Prevalence and co-occurrence of
substance use disorders and independentmood and anxiety disorders: results
from the National Epidemiologic Survey on Alcohol and Relatedconditions.
Arch. Gen. Psychiatry 61 (8), 807–816. http://dx.doi.org/10.1001/
archpsyc.61.8.807.
Gullo, M.J., Dawe, S., Kambouropoulos, N., Staiger, P.K., Jackson, C.J., 2010. Alcohol
expectancies and drinking refusal self‐efﬁcacy mediate the association of impulsivity with alcohol misuse. Alcohol.: Clin. Exp. Res. 34 (8), 1386–1399.
Gupta, R., Tranel, D., Duff, M.C., 2012. Ventromedial prefrontal cortex damage does
not impair the development and use of common ground in social interaction:
implications for cognitive theory of mind. Neuropsychologia 50 (1), 145–152.
Hasin, D.S., Stinson, F.S., Ogburn, E., Grant, B.F., 2007. Prevalence, correlates, disability, and comorbidity of DSM-IV alcohol abuse and dependence in the United
States: results from the National Epidemiologic Survey on Alcohol and Related
Conditions. Arch. Gen. Psychiatry 64 (7), 830–842. http://dx.doi.org/10.1001/
archpsyc.64.7.830.
Hilakivi-Clarke, L., Lister, R.G., 1992. Social status and voluntary alcohol consumption in mice: interaction with stress. Psychopharmacology 108 (3), 276–282.
Himle, J.A., Abelson, J.L., Haghightgou, H., Hill, E.M., Nesse, R.M., Curtis, G.C., 1999.
Effect of alcohol on social phobic anxiety. Am. J. Psychiatry 156, 1237–1243.
Hockings, K.J., Bryson-Morrison, N., Carvalho, S., Fujisawa, M., Humle, T., McGrew,
W.C., Yamakoshi, G., 2015. Tools to tipple: ethanol ingestion by wild

69

chimpanzees using leaf-sponges. R. Soc. Open Sci. 2 (6), 150150.
Hofmann, S.G., Aka, B.T., Piquer, A., 2014. Social anxiety disorder. In: Emmelkamp,
Paul, Ehring, Thomas (Eds.), The Wiley Handbook of Anxiety Disorders. John
Wiley & Sons, Ltd., pp. 357–377.
Holekamp, K.E., 2007. Questioning the social intelligence hypothesis. Trends Cognit.
Sci. 11 (2), 65–69.
Hynes, C.A., Baird, A.A., Grafton, S.T., 2006. Differential role of the orbital frontal
lobe in emotional versus cognitive perspective-taking. Neuropsychologia 44
(3), 374–383.
Jester, J.M., Wong, M.M., Cranford, J.A., Buu, A., Fitzgerald, H.E., Zucker, R.A., 2015.
Alcohol expectancies in childhood: change with the onset of drinking and
ability to predict adolescent drunkenness and binge drinking. Addiction 110 (1),
71–79.
Kashdan, T., Herbert, J., 2001. Social anxiety disorder in childhood and adolescence:
current status and future directions. Clin. Child. Fam. Psychol. Rev. 4 (1), 37–61.
http://dx.doi.org/10.1023/A:1009576610507.
Keller, M.B., 2005. Social anxiety disorder clinical course and outcome: review of
Harvard/Brown Anxiety Research Project (HARP) ﬁndings. J. Clin. Psychiatry 67,
14–19.
Kennedy, D.P., Glascher, J., Tyszka, J.M., Adolphs, R., 2009. Personal space regulation
by the human amygdala. Nat. Neurosci. 12 (10), 1226–1227. http://dx.doi.org/
10.1038/nn.2381.
Kessler, R.C., Berglund, P., Demler, O., Jin, R., Merikangas, K.R., Walters, E.E., 2005.
Lifetime prevalence and age-of-onset distributions of DSM-IV disorders in the
National Comorbidity Survey Replication. Arch. Gen. Psychiatry 62 (6),
593–602.
Kessler, R.C., Crum, R.M., Warner, L.A., Nelson, C.B., Schulenberg, J., Anthony, J.C.,
1997. Lifetime co-occurrence of DSM-III-R alcohol abuse and dependence with
other psychiatric disorders in the National Comorbidity Survey. Arch. Gen.
Psychiatry 54 (4), 313–321.
Kessler, R.C., McGonagle, K.A., Zhao, S., Nelson, C.B., Hughes, M., Eshleman, S.,
Kendler, K.S., 1994. Lifetime and 12-month prevalence of DSM-III-R psychiatric
disorders in the United States: results from the National Comorbidity Survey.
Arch. Gen. Psychiatry 51 (1), 8–19.
Khantzian, E.J., 1997. The self-medication hypothesis of substance use disorders: a
reconsideration and recent applications. Harv. Rev. Psychiatry 4 (5), 231–244.
http://dx.doi.org/10.3109/10673229709030550.
Kober, H., 2013. Emotion regulation in substance use disorders. In: Gross, J.J. (Ed.),
Handbook of Emotion Regulation, second edition The Guilford Press, New York.
Koster, E.H., Fox, E., MacLeod, C., 2009. Introduction to the special section on cognitive bias modiﬁcation in emotional disorders. J. Abnorm. Psychol. 118 (1), 1.
Kurzban, R., Leary, M.R., 2001. Evolutionary origins of stigmatization: the functions
of social exclusion. Psychol. Bull. 127 (2), 187–208.
Kushner, M.G., Abrams, K., Borchardt, C., 2000. The relationship between anxiety
disorders and alcohol use disorders: a review of major perspectives and ﬁndings. Clin. Psychol. Rev. 20 (2), 149–171. http://dx.doi.org/10.1016/S0272-7358
(99)00027-6.
Kushner, M.G., Sher, K.J., Beitman, B.D., 1990. The relation between alcohol problems and the anxiety disorders. Am. J. of Psychiatry 147, 685–695.
Lang, P.J., Davis, M., Ohman, A., 2000. Fear and anxiety: animal models and human
cognitive psychophysiology. J. Affect. Disord. 61 (3), 137–159.
Magee, W.J., Eaton, W.W., Wittchen, H.-U., McGonagle, K.A., Kessler, R.C., 1996.
Agoraphobia, simple phobia, and social phobia in the National Comorbidity
Survey. Arch. Gen. Psychiatry 53 (2), 159–168.
Mansell, W., Clark, D.M., 1999. How do I appear to others? social anxiety and
processing of the observable self. Behav. Res. Ther. 37 (5), 419–434.
Mansell, W., Clark, D.M., Ehlers, A., 2003. Internal versus external attention in social
anxiety: an investigation using a novel paradigm. Behav. Res. Ther. 41 (5),
555–572.
Mansell, W., Clark, D.M., Ehlers, A., Chen, Y.-P., 1999. Social anxiety and attention
away from emotional faces. Cogn. Emot. 13 (6), 673–690. http://dx.doi.org/
10.1080/026999399379032.
Manzo, L., Donaire, R., Sabariego, M., Papini, M.R., Torres, C., 2014. Anti-anxiety selfmedication in rats: oral consumption of chlordiazepoxide and ethanol after
reward devaluation. Behav. Brain Res. 278c, 90–97. http://dx.doi.org/10.1016/j.
bbr.2014.09.017.
Marks, I.M., Nesse, R.M., 1994. Fear and ﬁtness: an evolutionary analysis of anxiety
disorders. Ethol. Sociobiol. 15 (5–6), 247–261. http://dx.doi.org/10.1016/
0162-3095(94)90002-7.
Martin, S.M., Quirk, S.W., 2015. Social anxiety and the accuracy of predicted affect.
Cogn. Emot. 29 (1), 51–63. http://dx.doi.org/10.1080/02699931.2014.894905.
Martins, S.S., Fenton, M.C., Keyes, K.M., Blanco, C., Zhu, H., Storr, C.L., 2012a. Mood
and anxiety disorders and their association with non-medical prescription
opioid use and prescription opioid-use disorder: longitudinal evidence from
the National Epidemiologic Study on Alcohol and Related Conditions. Psychol.
Med. 42 (6), 1261–1272. http://dx.doi.org/10.1017/s0033291711002145.
Martins, S.S., Ko, J., Kuwabara, S., Clarke, D., Alexandre, P., Zandi, P., Eaton, W.W.,
2012b. The relationship of adult mental disorders to socioeconomic status,
race/ethnicity, marital status, and urbanicity of residence. In: Eaton, W.W. (Ed.),
Public Mental Health. Oxford University Press, New York, pp. 151–200.
Mathews, A., Mackintosh, B., Fulcher, E.P., 1997. Cognitive biases in anxiety and
attention to threat. Trends Cognit. Sci. 1 (9), 340–345. http://dx.doi.org/10.1016/
S1364-6613(97)01092-9.
McTeague, L.M., Lang, P.J., Laplante, M.C., Cuthbert, B.N., Strauss, C.C., Bradley, M.M.,
2009. Fearful imagery in social phobia: generalization, comorbidity, and physiological reactivity. Biol. Psychiatry 65 (5), 374–382. http://dx.doi.org/10.1016/

70

A. Bulley et al. / Journal of Affective Disorders 196 (2016) 62–70

j.biopsych.2008.09.023.
Miech, R.A., Caspi, A., Mofﬁtt, T.E., Wright, B.R.E., Silva, P.A., 1999. Low socioeconomic status and mental disorders: a longitudinal study of selection and
causation during young adulthood 1. Am. J. Sociol. 104 (4), 1096–1131.
Miloyan, B., Bulley, A., Suddendorf, T., 2015. Episodic foresight and anxiety: proximate and ultimate perspectives. Br J. Clin. Psychol. . http://dx.doi.org/10.1111/
bjc.12080
Miloyan, B., Pachana, N., Suddendorf, T., 2014. The future is here: a review of
foresight systems in anxiety and depression. Cogn. Emot. 28, 795–810.
Mogg, K., Bradley, B.P., 1998. A cognitive-motivational analysis of anxiety. Behav.
Res. Ther. 36 (9), 809–848.
Mogg, K., Philippot, P., Bradley, B.P., 2004. Selective attention to angry faces in
clinical social phobia. J. Abnorm. Psychol. 113 (1), 160–165.
Morris, E.P., Stewart, S.H., Ham, L.S., 2005. The relationship between social anxiety
disorder and alcohol use disorders: a critical review. Clin. Psychol. Rev. 25 (6),
734–760.
Moscovitch, D.A., Suvak, M.K., Hofmann, S.G., 2010. Emotional response patterns
during social threat in individuals with generalized social anxiety disorder and
non-anxious controls. J. Anxiety Disord. 24 (7), 785–791. http://dx.doi.org/
10.1016/j.janxdis.2010.05.013.
Müller, C.P., Schumann, G., 2011. Drugs as instruments: a new framework for nonaddictive psychoactive drug use. Behav. Brain Sci. 34 (06), 293–310. http://dx.
doi.org/10.1017/S0140525  11000057.
Muntaner, C., Eaton, W.W., Miech, R., O’Campo, P., 2004. Socioeconomic position
and major mental disorders. Epidemiol. Rev. 26 (1), 53–62.
Nesse, R.M., 1990. Evolutionary explanations of emotions. Hum. Nat. 1 (3), 261–289.
http://dx.doi.org/10.1007/BF02733986.
Nesse, R.M., 2013. Tinbergen's four Questions, organized: a response to Bateson and
Laland. Trends Ecol. Evol. 28 (12), 681–682.
Nesse, R.M., Berridge, K.C., 1997. Psychoactive drug use in evolutionary perspective.
Science 278 (5335), 63–66. http://dx.doi.org/10.1126/science.278.5335.63.
Nettle, D., Bateson, M., 2012. The evolutionary origins of mood and its disorders.
Curr. Biol. 22 (17), R712–R721. http://dx.doi.org/10.1016/j.cub.2012.06.020.
Nicholls, J., Staiger, P.K., Williams, J.S., Richardson, B., Kambouropoulos, N., 2014.
When social anxiety co-occurs with substance use: does an impulsive social
anxiety subtype explain this unexpected relationship? Psychiatry Res. 220 (3),
909–914.
Olsson, I.A., Sherwin, C.M., 2006. Behaviour of laboratory mice in different housing
conditions when allowed to self-administer an anxiolytic. Lab. Anim. 40 (4),
392–399. http://dx.doi.org/10.1258/002367706778476389.
Panksepp, J., 1998. Affective Neuroscience: The Foundations of Human and Animal
Emotions. Oxford University Press, New York.
Panksepp, J., Knutson, B., Burgdorf, J., 2002. The role of brain emotional systems in
addictions: a neuro-evolutionary perspective and new ‘self-report’ animal
model. Addiction 97 (4), 459–469. http://dx.doi.org/10.1046/
j.1360-0443.2002.00025.x.
Patrick, M.E., Schulenberg, J.E., O’Malley, P.M., Johnston, L.D., Bachman, J.G., 2011.
Adolescents’ reported reasons for alcohol and marijuana use as predictors of
substance use and problems in adulthood. J. Stud. Alcohol Drugs 72 (1),
106–116.
Peele, S., Brodsky, A., 2000. Exploring psychological beneﬁts associated with
moderate alcohol use: a necessary corrective to assessments of drinking outcomes? Drug Alcohol Depend. 60 (3), 221–247. http://dx.doi.org/10.1016/
S0376-8716(00)00112-5.
Pettersson, E., Larsson, H., Lichtenstein, P., 2015. Common psychiatric disorders
share the same genetic origin: a multivariate sibling study of the Swedish
population. Mol. Psychiatry.
Phan, K.L., Fitzgerald, D.A., Nathan, P.J., Tancer, M.E., 2006. Association between
amygdala hyperactivity to harsh faces and severity of social anxiety in generalized social phobia. Biol. Psychiatry 59 (5), 424–429.
Pickens, R.W., Svikis, D.S., McGue, M., LaBuda, M.C., 1995. Common genetic mechanisms in alcohol, drug, and mental disorder comorbidity. Drug Alcohol
Depend. 39 (2), 129–138.
Pineles, S.L., Mineka, S., 2005. Attentional biases to internal and external sources of
potential threat in social anxiety. J. Abnorm. Psychol. 114 (2), 314.
Randall, C.L., Thomas, S., Thevos, A.K., 2001. Concurrent alcoholism and social anxiety disorder: a ﬁrst step toward developing effective treatments. Alcohol Clin.
Exp. Res. 25 (2), 210–220.
Reader, S.M., Hager, Y., Laland, K.N., 2011. The evolution of Primate general and
cultural intelligence. Philos. Trans. R. Soc. B: Biol. Sci. 366 (1567), 1017–1027.
Robinson, J.A., Bolton, J.M., 2013. Substance use in response to anxiety disorders. In:
Miller, P.M. (Ed.), Principles of Addiction. Academic Press, San Diego,
pp. 507–516 (Chapter 53).
Ross, H.E., Glaser, F.B., Germanson, T., 1988. The prevalence of psychiatric disorders
in patients with alcohol and other drug problems. Arch. Gen. Psychiatry 45 (11),
1023–1031.
Schafer, J., Brown, S.A., 1991. Marijuana and cocaine effect expectancies and drug
use patterns. J. Consult. Clin. Psychol. 59 (4), 558–565. http://dx.doi.org/
10.1037/0022-006X.59.4.558.
Schneier, F.R., 2006. Social anxiety disorder. N. Engl. J. Med. 355 (10), 1029–1036.
http://dx.doi.org/10.1056/NEJMcp060145.
Schneier, F.R., Foose, T.E., Hasin, D.S., Heimberg, R.G., Liu, S.M., Grant, B.F., Blanco, C.,
2010. Social anxiety disorder and alcohol use disorder co-morbidity in the

National Epidemiologic Survey on Alcohol and Related Conditions. Psychol.
Med. 40 (6), 977–988. http://dx.doi.org/10.1017/s0033291709991231.
Schneier, F.R., Kent, J.M., Star, A., Hirsch, J., 2009. Neural circuitry of submissive
behavior in social anxiety disorder: a preliminary study of response to direct
eye gaze. Psychiatry Res. 173 (3), 248–250. http://dx.doi.org/10.1016/j.
pscychresns.2008.06.004.
Schulze, L., Lobmaier, J.S., Arnold, M., Renneberg, B., 2013. All eyes on ME?! social
anxiety and self-directed perception of eye gaze. Cogn. Emot. 27 (7), 1305–1313.
Shamay-Tsoory, S.G., Tibi-Elhanany, Y., Aharon-Peretz, J., 2006. The ventromedial
prefrontal cortex IS involved in understanding affective but not cognitive theory of mind stories. Soc. Neurosci. 1 (3-4), 149–166.
Shultz, S., Nelson, E., Dunbar, R.I., 2012. Hominin cognitive evolution: identifying
patterns and processes in the fossil and archaeological record. Philos. Trans. R.
Soc. B: Biol. Sci. 367 (1599), 2130–2140.
Single, E., Wortley, S., 1993. Drinking in various settings as it relates to demographic
variables and level of consumption: ﬁndings from a National Survey in Canada.
J. Stud. Alcohol 54 (5), 590–599.
Smallwood, J., Schooler, J.W., 2015. The science of mind wandering: empirically
navigating the stream of consciousness. Annu. Rev. Psychol. 66, 487–518.
Smith, J.P., Book, S.W., 2008. Anxiety and substance use disorders: a review. Psychiatr. Times 25 (10), 19.
Sripada, C.S., Angstadt, M., McNamara, P., King, A.C., Phan, K.L., 2011. Effects of alcohol on brain responses to social signals of threat in humans. NeuroImage 55
(1), 371–380.
Stein, D.J., 2006. Evolutionary theory, psychiatry, and psychopharmacology. Prog.
Neuro-Psychopharmacol. Biol. Psychiatry 30 (5), 766–773.
Stein, M.B., Goldin, P.R., Sareen, J., Zorrilla, L.T.E., Brown, G.G., 2002. Increased
amygdala activation to angry and contemptuous faces in generalized social
phobia. Arch. Gen. Psychiatry 59 (11), 1027–1034.
Stein, M.B., Stein, D.J., 2008. Social anxiety disorder. Lancet 371 (9618), 1115–1125.
http://dx.doi.org/10.1016/S0140-6736(08)60488-2.
Stevens, S., Gerlach, A.L., Rist, F., 2008. Effects of alcohol on ratings of emotional
facial expressions in social phobics. J. Anxiety Disord. 22 (6), 940–948. http:
//dx.doi.org/10.1016/j.janxdis.2007.09.007.
Stevens, S., Rist, F., Gerlach, A.L., 2009. Inﬂuence of alcohol on the processing of
emotional facial expressions in individuals with social phobia. Br. J. Clin. Psychol. 48 (Pt 2), 125–140. http://dx.doi.org/10.1348/014466508  368856.
Szechtman, H., Woody, E., 2004. Obsessive-compulsive disorder as a disturbance of
security motivation. Psychol. Rev. 111 (1), 111–127. http://dx.doi.org/10.1037/
0033-295X.111.1.111.
Ticku, M.K., 1990. Alcohol and GABA-benzodiazepine receptor function. Ann. Med.
22 (4), 241–246.
Tinbergen, N., 1963. On aims and methods of ethology. Z. Tierpsychol. 20, 410–433,
doi:citeulike-article-id:9870373.
Tornatzky, W., Miczek, K.A., 1995. Alcohol, anxiolytics and social stress in rats.
Psychopharmacology 121 (1), 135–144.
Tranel, D., Gullickson, G., Koch, M., Adolphs, R., 2006. Altered experience of emotion
following bilateral amygdala damage. Cognit. Neuropsychiatry 11 (3), 219–232.
Trower, P., Gilbert, P., 1989. New theoretical conceptions of social anxiety and social
phobia. Clin. Psychol. Rev. 9 (1), 19–35. http://dx.doi.org/10.1016/0272-7358
(89)90044-5.
Vidal, J., Buwalda, B., Koolhaas, J.M., 2011. Male Wistar rats are more susceptible to
lasting social anxiety than wild-type Groningen rats following social defeat
stress during adolescence. Behav. Process. 88 (2), 76–80.
Villarosa, M.C., Madson, M.B., Zeigler-Hill, V., Noble, J.J., Mohn, R.S., 2014. Social
anxiety symptoms and drinking behaviors among college students: the mediating effects of drinking motives. Psychol. Addict. Behav. 28 (3), 710.
Wells, J.C., Tien, A., Garrison, R., Eaton, W., 1994. Risk factors for the incidence of
social phobia as determined by the diagnostic interview schedule in a population‐based study. Acta Psychiatr. Scand. 90 (2), 84–90.
Wilson, G.T., Abrams, D., 1977. Effects of alcohol on social anxiety and physiological
arousal: cognitive versus pharmacological processes. Cognit. Ther. Res. 1 (3),
195–210.
Wilson, G.T., Abrams, D.B., Lipscomb, T.R., 1980. Effects of intoxication levels and
drinking pattern on social anxiety in men. J. Stud. Alcohol Drugs 41 (03), 250.
Winokur, G., Reich, T., Rimmer, J., 1970. Alcoholism: III. diagnosis and familial
psychiatric illness in 259 alcoholic probands. Arch. Gen. Psychiatry 23 (2),
104–111.
Wittchen, H.U., Fehm, L., 2003. Epidemiology and natural course of social fears and
social phobia. Acta Psychiatr. Scand. 108 (s417), 4–18.
Wolffgramm, J., Heyne, A., 1991. Social behavior, dominance, and social deprivation
of rats determine drug choice. Pharmacol. Biochem. Behav. 38 (2), 389–399.
Wood, K.H., Ver Hoef, L.W., Knight, D.C., 2014. The amygdala mediates the emotional modulation of threat-elicited skin conductance response. Emotion 14 (4),
693–700. http://dx.doi.org/10.1037/a0036636.
Woody, E.Z., Szechtman, H., 2011. Adaptation to potential threat: the evolution,
neurobiology, and psychopathology of the security motivation system. Neurosci. Biobehav. Rev. 35 (4), 1019–1033. http://dx.doi.org/10.1016/j.
neubiorev.2010.08.003.
Yu, Y., Williams, D.R., 1999. Socioeconomic status and mental health. In: Aneshensel, C.S., Phelan, J.C. (Eds.), Handbook of the Sociology of Mental Health.
Springer, New York, pp. 151–166.

