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Preface

In this new volume, I have had the privilege to edit, there are some interesting updates on
the clinical management of anxiety disorders.

The first three chapters addressed peculiar aspects of the neurobiology of anxiety, starting
from different points of view than the classical neurobiological one.

In this respect, the authors of “Anxiety and Its Regulation: Neural Mechanisms and Regulation
Techniques According to the Experiential-Dynamic Approach,” adopting a peculiar psycho‐
logical point of view, described an interesting model of emotional dysregulation (the Gross’
process model) as an effective paradigm to explain why some psychological interventions are
effective. The working hypothesis is based, according to the contributing authors, on the rein‐
forcement of an appropriate regulatory strategy. The authors give some case descriptions to
underline this theory, using the Experiential-Dynamic Emotion Regulation Model.

In the second chapter “Benzodiazepines and Anxiety Disorders: From Laboratory to Clinic,”
some data are given with regard to benzodiazepine treatment as a key element in under‐
standing the mechanisms underlying the circuitry of anxiety itself. Also, some data on new
pharmachological anxiety treatments, alternatives to benzodiazepines, are presented.

Last but not least, considering the neurological origins of Freud, a typical psychological
paradigm such as psychodynamic could give interesting contributions to the understanding
of the circuitry of anxiety, as explained in the chapter “The Integration of Psychodynamic
Theories and Biological Aspects in the Development of Anxiety and Anxiety Disorders.”
The authors presented some data to describe the role of “visceral brain” neurons in the mod‐
ulation of memory of fearful events and related somatic reactions. They also described an
interesting case vignette in order to clarify their working hypothesis.

Two interesting and important contributions analyze the problem of the significant comor‐
bidity of other anxiety disorders, not to mention other psychiatric disorders, specifically the
peculiar relationship between anxiety disorders and substance abuse, both classical (alcohol
as the most frequent) and those of more recent diffusion.

Anxiety, as such, is highly comorbid with a wide range of psychiatric disorders, suggesting
a central role of emotion dysregulation in the clinical manifestations of psychiatric illnesses.

In the chapter “Comorbid Mental Disorders in Anxiety Disorders: Genetic Aspects of Bipo‐
lar Disorders and of Ethnicity,” the authors examined the comorbidity issues of SUD and
AD in a specific Chinese population compared to international data in order to underline
the role of genetic factors.

In the next contribution, the authors of “Complex Comorbidity of Substance Use Disorders
with Anxiety Disorders: Diagnosis and Treatment” analyzed the association of anxiety dis‐
orders and a specific diagnosis, substance use disorder (SUD), in term of epidemiology,
treatment, and prognosis.



Albeit the data for the latter aspect are still temporary and insufficient, it seems important to
open a debate on an issue that has become a kind of global pandemic, prompting a signifi‐
cant increase in the incidence of psychiatric disorders (especially acute cases in ER but also
triggering early manifestations of other psychiatric problems that otherwise would have
been either controlled or not fully expressed).

In relation to the rising importance social media platforms have on the development of so‐
cial communication and therefore also on the expression of mental illness (in particular, so‐
cial anxiety), there is also potential for more modern treatment approaches (see, e.g., the
technological applications of telemedicine in the field of psychotherapeutic treatments). Ac‐
cordingly, some authors who contributed to this volume described the important return of
the involvement of family members in the treatment of anxiety disorders of adolescents and
the role of modern social media in the expression of social anxiety.

The rapidly developing field of telemedicine, of which telepsychiatry is an equally rapidly
growing aspect, is of particular interest in treating young patients deeply involved in digital
communication platforms (Internet, social media groups, and so forth) and increasingly
prone to developing an almost virtual relationship with the therapist. In this context, the
authors of the chapter “Parental Involvement in Remotely Delivered CBT Interventions for
Anxiety Problems in Children and Adolescents: A Systematic Review,” starting from a CBT
application for the treatment of anxiety, have involved parents in the therapeutic process
with remotely delivered interventions for childhood anxiety disorders. They demonstrated
the significant amelioration of clinical response of patients treated with the collaboration of
parents. Their findings have allowed the development of a conceptual model to guide the
future of research in the field.

Finally, in the very updated review “Impact of Social Media on Social Anxiety: A Systematic
Review,” the authors described the importance of the relationship of social media and new
anxiety disorder manifestations, conducting a deep analysis of available and updated data.
What is emerging is that there is a lack of information regarding the directionality of this
relationship and its effect on mediators and moderators, suggesting the need of specific and
sound researches in the field.

Therefore, this book offers readers some stimulating data about our future understanding
and treatment of an “old” diagnosis as anxiety is.

Dr. Federico Durbano
Director of Psychiatric Unit “Martesana”, Melzo, Italy

ASST Melegnano e della Martesana, Melzo Hospital, Milan, Italy
Contract Professor of Psychiatry at University of Milan Nursing School, Milan, Italy

Invited Professor to Criminology Master at “Il Sole 24 Ore” School of Economics, Milan, Italy

Dr. Barbara Marchesi
Consultant Psychologist, Psychotherapist, Expert in Psychodiagnosis and Neuropsychology

Milan, Italy
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Chapter 1

Anxiety and its Regulation: Neural Mechanisms and
Regulation Techniques According to the Experiential-
Dynamic Approach

Alessandro Grecucci, Daniele Chiffi,
Ferdinando Di Marzio, Remo Job and
Jon Frederickson

Additional information is available at the end of the chapter

http://dx.doi.org/10.5772/65374

Provisional chapter

Anxiety and its Regulation: Neural Mechanisms and
Regulation Techniques According to the Experiential-
Dynamic Approach

Alessandro Grecucci, Daniele Chiffi,
Ferdinando Di Marzio, Remo Job and Jon Frederickson

Additional information is available at the end of the chapter

Abstract

Although anxiety is not necessarily a pathological phenomenon, it can become dysregu‐
lated,  causing  suffering.  Indeed,  emotion  dysregulation  lies  at  the  core  of  many
psychopathologies.  Thus, anxiety regulation is central to all  effective psychological
treatment. The predominant perspective on emotion regulation and dysregulation is
appraisal theory, which proposes that the cognitive appraisal of an event generates an
emotional response. According to Gross’s process model,  any emotion can become
dysregulated when the patient lacks or fails to use an appropriate regulatory strategy.
Therefore, the clinician must teach the patient better regulatory strategies. The perspec‐
tive  we  put  forward  departs  from  Gross’s  model  based  on  appraisal  theory.  The
experiential‐dynamic emotion‐regulation model, EDER, grounded in affective neuro‐
science and modern psychodynamic psychotherapy proposes that (1) emotions precede
cognition (temporal and neuroanatomical primacy), (2) emotions are not inherently
dysregulated (they have specific properties of time and strength proportional to the
quality of the stimulus), and (3) dysregulation derives from the combination of emotions
plus conditioned anxiety, or from secondary‐defensive affects, both leading to dysregu‐
lated‐affective states (DASs). To regulate DAS, the clinician must regulate the dysregu‐
lating anxiety or restructure the defenses, which create defensive affects, and then help
the client to fully express the underlying emotions that elicit anxiety and defenses. In this
chapter, we specifically focus on dysregulated anxiety, its neural bases, and how to
regulate it according to the EDER model. First, we present hypotheses and data to show
the neural bases of anxiety. Then, specific strategies and techniques to regulate anxiety
are explained and clinical excerpts illustrate their application.

Keywords: anxiety, emotion regulation, affective neuroscience, psychotherapy

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



1. Introduction

We must study the mechanisms for regulating emotions when considering dysregulated
emotions and emotionally driven behaviors in conditions such as personality or anxiety
disorders [1–4]. The term emotion regulation refers to the neurocognitive mechanisms by
which we regulate the onset,  strength, and expression of our emotions [5].  According to
Gross’s process model of emotion regulation, emotions are generated through the following
sequence: (1) an individual, exposed to a situation engages with it; (2) attends to a particular
aspect of the situation; (3) interprets the event; (4) experiences an emotional response with a
feeling, physiological arousal, and adaptive action tendency; and (5) the individual modulates
that response.  In this model,  every emotion can in principle become dysregulated if  the
patient lacks or fails to use an appropriate regulatory strategy. Thus, the clinician must teach
the patient better regulatory strategies. Cognitive‐behavioral therapies (CBTs) follow these
principles (see Table 1). Most of these strategies act at the level of attention and cognition
and are consciously applied [4] by individuals to the experience of their emotions such as
fear, anger, or sadness.

Emotion generation and

regulation in normality

Emotion dysregulation in

psychopathology

Implications for treatment

Cognitive Emotion‐

Regulation model, CER

(Gross [5] and further

developments)

Cognitive appraisal produces

emotions. The individual

adopts cognitive top‐down

regulatory strategies at

different levels (situation

selection, situation

modification, etc.) to

regulate them

The individual fails to use

regulatory strategies (deficit

mechanism) and every

emotion can become

dysregulated

The clinician teaches the

patient emotion‐regulation

strategies (therapeutic

model: family of cognitive‐

behavioral therapies)

Experiential‐Dynamic

Emotion‐Regulation

model, EDER (Grecucci

[3]; Frederickson and

Grecucci [36]; Grecucci

et al. [4])

Emotion is automatically

generated by subcortical

structures with certain

properties (duration, intensity).

The brain self‐regulates

emotions through a biological

mechanism

After emotion is generated,

dysregulatory mechanisms

intervene that stop self‐

regulatory mechanisms and

cause dysregulated‐affective

states (DASs)

The clinician helps the

patient to remove

dysregulatory mechanisms

and downregulates DAS

(therapeutic model: family of

experiential‐ dynamic

therapies)

Table 1. Two models of emotion regulation (modified from Grecucci et al. [4]).

Experiments studying emotion regulation show that individuals can learn to regulate their
emotions, and their neural bases have been uncovered (see [6] for a review of basic findings).
Of these, the dorsolateral prefrontal cortex, dlPFC, and the inferior parietal cortex, IPC, are
commonly believed to control attention and working memory [7]. The anterior cingulate
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cortex, ACC, is associated with monitoring and control of ongoing processes [8]. The ventro‐
lateral prefrontal cortex (v1PFC) appears to be responsible for selecting goal‐appropriate
responses [9, 10] and inhibiting inappropriate ones [11]. The target region of regulation is
commonly believed to be the amygdala, a structure that supports the elaboration of external
and internal emotional stimuli [12, 13] and negative stimuli [14].

In another line of research, Grecucci et al. [15–17] evaluated the regulation of socially cued
emotions in real interactions. These studies showed that mentalizing (reappraising the
intentions of the partner as less negative) changes emotional reactions, interpersonal behav‐
iors, and neural responses. The tasks used in one of these experiments were derived from
economic game theory (e.g., the ultimatum game and dictator game). One study showed that
participants had weaker emotional reactions, used less rejection behavior, and had less neural
activity if they downregulated their emotions while receiving unfair offers. This modulation
of emotion was visible in an area of the brain involved in aversive reactions elicited by unfair
offers, namely the insula. The insula has been found to represent visceral‐affective experience
[18–20], sensory experience [19], moral disgust, and anger [21].

A third line of research explored the interpersonal regulation of others’ emotions. In line with
[22, 23], we define this as regulation that occurs within interactions between two people.
Despite the relevance of this type of regulation for clinical situations, we found only one
attempt to study it in a laboratory setting. In a recent study [24], participants were asked to
regulate their own (intrapersonal condition) and other persons’ (interpersonal condition)
emotional states. In the interpersonal condition, participants watched videos of people
watching and reacting to the same emotional video they were watching. Participants were
instructed to tell the person in the video how to interpret (reappraisal strategy) or suppress
(suppression strategy) the emotional content of the video. Participants using interpersonal
regulation showed decreased activation of the insula, the temporal‐parietal junction, the
temporal pole, and the medial prefrontal cortex similar to previous studies on emotion
regulation of socially cued emotions [15, 17]. Despite methodological limitations, this study
showed that regulating others’ emotions interpersonally is possible.

1.1. Problems with cognitive regulation models

Cognitive theories of emotion regulation rely on the assumption that cognitive appraisals occur
before emotional reactions, an assumption not supported by several neuroscientific studies of
affect (see [25, 26], for a discussion). Emotion has a neurobiological primacy over cognition in
terms of temporal dynamics (emotional stimuli are elaborated a few milliseconds before
cognitive information [27]). The amygdala is activated and, in turn, activates the body before
a later signal goes to the prefrontal cortex. Second, emotions have a neurobiological primacy
over cognition in terms of anatomical circuitry, in that direct links exist between perceptual
systems and emotional structures but not between perceptual systems and cognitive struc‐
tures [25, 26].

Further, if cognition is primary, then cognitive strategies should be strong in the face of
secondary emotional responses. However, research findings show that cognition‐based
strategies are not fully available for regulating emotions when emotion activation is high. For
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instance, experiments of emotion‐regulation choice (how we choose which strategy to adopt
in a given situation) [28] demonstrated that participants used reappraisal to regulate only low‐
intensity emotional stimuli and used distraction for high‐intensity stimuli. This result reduces
the importance of cognitive regulation strategies during stressful events that are more
emotional than experimental stimuli used in the laboratory [26]. From a neurobiological point
of view, a decrease in BOLD signal during induced emotional states in the prefrontal cortex
(known to implement regulatory strategies) has been reported [29, 30].

2. Mechanisms of emotion generation, regulation, and dysregulation

Following the appraisal theory of emotion [31, 32], Gross’ [5] emotion‐regulation model holds
that the cognitive appraisal of an event generates an emotional response. Based on this theory,
cognitive‐behavioral therapies focus on discrete cognitive, attentive, and behavioral factors to
foster emotion regulation. In this view, emotion dysregulation occurs due to the failure to apply
appropriate cognitive, attentive, and behavioral regulatory strategies (see [33–35]). Behavioral
strategies (exposure to appropriate situations or adaptive modification of the situation),
attentional strategies (increasing attentional flexibility or developing awareness to internal and
external situational cues), and cognitive strategies (cognitive restructuring) are applied.

In this chapter, we depart from appraisal theory and cognitive emotion regulation, and present
the experiential‐dynamic model of emotion regulation [4, 36] that is grounded in affective
neuroscience findings [25, 37, 38] and modern psychodynamic and experiential psychothera‐
py [39–43].

The experiential‐dynamic emotion‐regulation model [4] holds that events trigger (1) emotional
responses prewired at birth [38] with inborn adaptive action tendencies [44] and facial
expressions [45] which (2) precede cognition (temporal and neuroanatomical primacy) [46,
38]. According to neuroscientific research [25, 37, 38], emotions are automatically and implic‐
itly generated by mainly subcortical brain structures with certain properties (duration and
intensity proportional to the event) to give a sense of what is happening [46]. In normal
conditions, the brain regulates emotions through a biological mechanism. They rise in intensity,
peak, and then go flat with a Gaussian‐like shape once the emotion’s adaptive action tendency
has been expressed in adaptive action.

Once elicited, emotions have a duration and intensity proportional to the stimulus and
automatically self‐regulate [26]. The conscious control or the use of a specific strategy is
therefore not required to regulate emotions [4, 36]. Emotions are generated, expressed, and
channeled into healthy actions and return to baseline [43] once the resulting adaptive action
has served its evolutionary function. Thus, emotions are not inherently dysregulated [36].

Dysregulation derives from the combination of emotions plus conditioned anxiety, or from
secondary‐defensive affects, both leading to dysregulated‐affective states (DASs). To regulate
DAS, the clinician must regulate the dysregulating anxiety or restructure the defenses, which
create defensive affects, and then help the client to fully express the underlying emotions that
elicit anxiety and defenses (see Table 1).
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DAS, the clinician must regulate the dysregulating anxiety or restructure the defenses, which
create defensive affects, and then help the client to fully express the underlying emotions that
elicit anxiety and defenses (see Table 1).
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But if emotions are not inherently dysregulated, what causes emotions to become dysregulated?
Dysregulation results from (1) emotions paired with excessive levels of conditioned anxiety
or (2) emotions that are triggered not by a discrete stimulus in reality but by an ongoing
defense [43]. For instance, a patient projects that the therapist is criticizing him (imaginary and
continual stimulus), and becomes afraid of the supposed criticism. Here, the patient is not
afraid of the therapist; he is afraid of the image he places on the therapist (his projection). Thus,
his ongoing anxiety results from his ongoing defense. Anxiety resulting from the defense of
projection would be considered a defensive affect. We differentiate defensive affect (response
to an imaginary stimulus) from true affect (response to a real stimulus).

The therapist following EDER model treats emotion dysregulation by applying experiential
anxiety regulation techniques so that feelings can be explored without excessive anxiety or by
restructuring the defenses that cause defensive affects. As a last step, the therapist helps the
patient experience the underlying emotion fully without excessive anxiety or defenses so it
can be channeled into adaptive action [39–43, 47]. Once the patient experiences his feelings
deeply and channels them effectively into action, they no longer trigger anxiety, defenses, and
symptoms instead (see [48]).

2.1. Why we regulate

Excessive anxiety causes painful physical symptoms due to activation of the somatic and
autonomic nervous systems [49]. It compromises higher brain functions due to the release of
neurohormones, which shut down the prefrontal cortex and hippocampus [43]. It triggers the
use of defenses that create the patient’s symptoms and presenting problems [33–35, 50, 51].
The compromised mental functioning and automatically triggered behavioral patterns prevent
the patient from seeing better options, thinking about them, or being able to act on them.
Excessive anxiety is a painful condition that Meltzer defines as unbearable mental pain that
the mind wants to get rid of [52]. Thus, anxiety regulation is essential for any change to occur
in psychotherapy.

To understand why and how anxiety is regulated in our brain and why “emotion regulation”
does exist in the brain, we use an analogy from statistical mechanics (see [3] for a complete
description). Statistical mechanics is the application of the theory of probability to the ther‐
modynamic behavior of systems composed of a large number of particles. This branch of
physics provides a model to link the microscopic properties of the individual elements to the
macroscopic properties of the system made by them. Since the brain is one of the most complex
systems in the universe (the brain is composed of 1012 interacting neurons), statistical mechan‐
ics can be fruitfully used to describe why and how mechanisms exist to regulate emotions. As
the Boltzmann distribution suggests [53], the probability (P1) that a system (the brain) con‐
verges toward a desired energetic state (E1) (affective state) is negatively proportional to the
temperature T1 (level of dysregulated anxiety) of the system:

1 ( 1/ 1)E TP Ke -= (1)
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In every complex system, given two states E1 and E2, respectively, associated with temperatures
T1 and T2, where T2 is higher than T1, the system will settle into state E1, where the temperature
is lower:

1 ( 1/ 1)

2 ( 2/ 2)

E T

E T

P Ke
P Ke

-

-= (2)

In other words, when emotion is activated, the mind can settle into that state (E1 with its given
T1). However, if emotion is associated with excessive anxiety (DAS), the temperature over‐
comes the threshold of tolerability (say E2 with T2, where T2 > T1) and must be downregulated
by the system. In our terms, for the brain to work, anxiety must be kept at acceptable levels
(temperature T1). The brain has several prewired mechanisms to self‐regulate our emotions
under normal conditions. However, if these mechanisms are interrupted by dysregulatory
mechanisms, such as excessive anxiety (DAS), the temperature of the system will exceed the
capacity of the mind to bear it. If this is the case, the system (in a state E2 with T2) will adopt
strategies to abruptly lower it (defense mechanisms in psychodynamic terms that lower
anxiety). However, the strategies to lower anxiety may have costs for the system (e.g., pro‐
gressive cognitive, affective, behavioral distortions, and consequent symptom formation). One
of the clinician’s tasks is to help patients to regulate anxiety so they can experience progres‐
sively increasing levels of emotions without relying on defense mechanisms that create their
presenting problems. After having examined why the brain needs regulatory mechanisms
(excessive anxiety is painful), and how this is possible from a complex system perspective (the
system constantly tries to move toward the lower energetic state), we focus on what is
regulated.

2.2. What we regulate: anxiety

Emotions are evolutionary products designed to prime adaptive action [38, 54]. They become
dysregulated by being paired with conditioned anxiety or they are created by dysregulating
defenses [43]. If the therapist downregulates anxiety, the paired affect will become regulated.
If the therapist restructures the defense that creates the dysregulated affect, the affect will
disappear. For instance, if a patient can see the therapist accurately, the feelings toward the
therapist based on the projection will disappear. After all, the defensive affects were an illusion
based on the illusion of projection.

When an objective danger is detected, fear arises [50] to motivate us to deal adaptively with
an objective threat. When a feeling arises, anxiety rises if it was dangerous to have this feeling
in a previous relationship. Thus, anxiety is a signal that a feeling is rising that is potentially
dangerous for this relationship [55]. All children in their development learn which feelings are
allowed in their primary relationships and which feelings make caretakers anxious [56], thus
threatening a relationship necessary for the child‘s survival [57–59]. To adapt [60], the child
learns to ward off emotions that would threaten the relationship [56]. Thus, whenever a
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forbidden feeling arises, anxiety automatically signals danger [61]. The anxiety occurs out of
the patient’s awareness because it is generated nonconsciously in the brain [46].

The symptoms of anxiety in the body are created by the activation of the somatic and autonomic
nervous systems. These systems are activated principally by several subcortical brain regions
such as the cingulate and parahippocampal gyri, the amygdaloidal complex (the amygdala
and bed nucleus of stria terminalis), septal nuclei, hypothalamus, some portions of the
thalamus (inferior thalamic nuclei), and some parts of the basal ganglia [62]. Other brain areas
involved in the anxiety circuit are the bed nucleus of the stria terminalis, hippocampus,
hypothalamus, prefrontal cortex, periacqueductal gray matter, and the locus coeruleus.

The amygdala plays a fundamental role in the experience of anxiety by evaluating the valence
(unpleasantness) and novelty of the stimulus [63–65]. We can divide the amygdala into three
neural subgroups: the antero‐central, the baso‐lateral, and the medial. The baso‐lateral group
connects with the prefrontal orbital and medial cortex in the frontal lobe, and the associative
cortex in the antero‐temporal lobe. It is also hardwired with the bed nucleus of the stria
terminalis, ventral hippocampus, and central amygdala. The antero‐central group is hard‐
wired with the hypothalamus and brain stem, including the parabrachial nucleus and the
solitary tract nucleus [64–66]. Recent research shows that activating projection neurons in the
baso‐lateral amygdala (BLA) increases anxiety, while selective activation of axons from the
BLA to the lateral central amygdala reduces anxiety. Activating the monosynaptic glutama‐
tergic projection from the BLA to the ventral hippocampus also increases anxiety [67]. Sensory
information enters the baso‐lateral portion, and then relevant information goes to the central
portion. The central amygdala modulates behavioral, physiological, and cognitive activity
through its connection with the cortex and the hypothalamus. The bed nucleus of the stria
terminalis, BNST, is responsible for linking anxiety to emotional stimuli. This area is connected
to the amygdala, hypothalamus, and parabrachial nucleus. Indirectly, it is connected with the
prefrontal cortex, hippocampus, hypothalamus, locus coeruleus, raphe nuclei, lateral septum,
and periaqueductal gray matter. The BNST can be functionally divided into the anterodorsal
(adBNST), ventral (vBNST), and oval (ovBNST) portions. Inhibiting the ovBNST, or exciting
the adBNST reduces anxiety. By contrast, activating the ovBNST and inhibiting the adBNST
cause anxiety [68]. Perhaps, in the absence of threatening stimuli, ovBNST is under the
inhibitory control of the adBNST, or the adBNST is uninhibited by the inhibition of ovBNST.
Inhibition of BLA neurons, connected to the adBNST, triggers anxious behavior. Conversely,
their activation reduces anxiety as does selective activation of axons terminating in the lateral
hypothalamus. The connection of the adBNST with the parabrachial nucleus mediates
autonomic responses of anxiety [68]. vBNST has both glutamatergic excitatory synapses and
GABAergic inhibitory ones with non‐dopaminergic cells in the ventro‐tegmental area (VTA)
[68]. Glutamatergic inputs trigger avoidance and anxiety; the GABAergic inputs produce
reward and reduce anxiety [69]. Glutamatergic vBNST cells show an increase of activity during
a foot‐shock session, while GABAergic cells are inhibited [70]. Septal nuclei in the anteromedial
portion of forebrain receive inputs from the hippocampus and amygdaloidal complex and
make synapses with the thalamus, hypothalamus, and brain stem. The septo‐hippocampal
system may mediate stress‐induced anxiety [71].
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2.3. Dysregulated anxiety

Emotions may be accompanied by excessive anxiety as a result of conditioning in previous
attachments. Anxiety becomes a conditioned response indicating that a rising feeling could
endanger a relationship [50, 58]. In turn, anxiety triggers defense mechanisms (cognitive
distortion, behavioral avoidance) that cause patients’ symptoms and presenting problems [72].

The combination of emotion and excessive anxiety creates a dysregulated-affect state [36]. An
internal feeling is perceived as a threat in a relationship. The somatic and autonomic systems
are activated [49, 54], creating symptoms of anxiety [49, 73]. This activation of the amygdala
occurs before the message gets to the prefrontal cortex and becomes conscious [37].

The amygdala activates the somatic and autonomic nervous systems, which create a variety
of anxiety symptoms in the body [42, 43]. When anxiety is discharged in the striated muscles
(somatic nervous system), patients experience symptoms caused by tension in the striated
muscles (tension in voluntary muscles, clenched hands, and sighing). When anxiety is
discharged into the somatic nervous system, it is at a healthy level, so feelings can be expressed
and experienced deeply [43].

Figure 1. Decision tree for anxiety regulation.

When anxiety becomes too high, it shifts into the parasympathetic branch of the autonomic
nervous system. Now, patients experience anxiety in the smooth muscles (nausea, diarrhea,
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migraines, sick to stomach, and need to use the bathroom), resulting in moderate DAS [74].
Hence, anxiety regulation becomes imperative [43].

When anxiety becomes even stronger, the anxiety is discharged even more into the parasym‐
pathetic nervous system, causing cognitive perceptual disruption, due to hypoperfusion of the
prefrontal cortex (problems thinking, loss of reality testing, blurry vision, ringing in the ears,
dizziness, fainting, and blanking out) [43]. The clinician should stop exploring emotions and
regulate anxiety until it is discharged again into the striated muscles. See Figure 1 for a
summary of the proposed method (see [43] for a more detailed discussion).

When anxiety is too high, it triggers defenses, which can distort the perceptual/cognitive
processes. For instance, denial can prevent a woman from seeing the danger of remaining with
an abusive husband (“He didn’t mean it.”) Her defense prevents her from accurately seeing
the stimulus to her feelings. Or she might deny that she has any negative feelings toward him
for hitting her (“I love him.”). Here, the defense prevents her from seeing her responses to his
abuse, keeping emotions out of consciousness.

Likewise, defenses can prevent the patient from being aware of her anxiety and, thus, from
regulating it. For instance, a patient might ignore her anxiety (“I always talk quickly. I’m just
a fast talker.”). Unable to see her anxiety, she cannot regulate it. We might hypothesize that
defenses interfere with optimal communication between the prefrontal cortex and the
amygdala. For anxiety regulation to occur, the patient must be able to observe her anxiety (the
effects of the amygdala on the body). A recent study suggested that anxious behavior can occur
because reduced functionality between the prefrontal cortex and the amygdala can disinhibit
the amygdala [75].

3. Techniques to regulate anxiety

3.1. Problems with CBT techniques to regulate anxiety

Thinking can affect our emotions. But our emotional impulses can also channel and influence
our thoughts [25, 46]. While modifying emotions gives rise to changes in cognitions, working
primarily on changing cognitions may not necessarily cause a shift in emotion [25]. The CBT
framework fails to understand that most feelings are not triggered by conscious thoughts but
by nonconscious neural processes. In fact, most thoughts are defenses triggered by feelings.
Cognitive interventions ask the patient to cognitively manage emotions based on willpower
and repeated practice of a technique. The patient is being asked to consciously control anxiety
and dysregulated‐affect states while not being helped to address the cause, the unconscious
feelings triggering the anxiety and defenses.

This problem results from the fact that CBT theory fails to recognize that core emotions (an
evolutionary response to environmental and interpersonal cues) trigger anxiety, based on
conditioned responses [55]. While anxiety can be regulated through attentive focus and self‐
soothing, it will continue to be triggered each time feelings arise. Unless the patient is helped
to bear those previously warded‐off feelings, the patient will not be helped to cope with the
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cause of his anxiety. In the following section, we outline regulatory strategies that are more
consistent with affective neuroscience and the nonconscious processes that create emotions.

The CBTs are based on the assumption that the therapist can regulate the patient’s anxiety.
Unfortunately, this assumes that the patient is relating to the therapist instead of a projection
placed upon the therapist. Just because the therapist wants to help does not mean the patient
perceives her that way. In fact, if the patient perceives the therapist as critical, this perception
will drive not only the patient’s resistance to therapy, it will increase the patient’s fear of the
therapist. Anxiety cannot be regulated and the impasse cannot be resolved unless the therapist
addresses the patient’s projection.

Another potential drawback of the cognitive‐behavioral framework is that techniques focusing
on positive reappraisal may encourage some patients to obsessively ruminate about the
thoughts that need reframing or pursue endless reframes without significant relief [76]. While
the third‐wave CBTs address this with cognitive defusion and mindfulness methods, this
assumes that conscious top‐down regulation can work with nonconscious bottom‐up activa‐
tion. See [4] for a more detailed discussion and a comparison between CBT and experiential‐
dynamic therapy (EDT) techniques.

3.2. Principles of experiential-dynamic techniques for regulating anxiety

Within the field of experiential‐dynamic therapies, true feelings are understood to be generated
through subcortical neuroperception of the environment, the experience of stimuli in reality
[25, 37–39, 41–43, 46, 54, 55, 77]. DASs are created through the pairing of emotions with
excessive conditioned anxiety or by defenses which create defensive affects [39, 41–43]. With
this dual theory of causation, we differentiate true feelings generated by real stimuli from
defensive affects generated by imaginary stimuli.

In the course of therapy, the patient describes relationships where his problem occurs. The
therapist explores the feelings triggered toward a specific person for doing a specific thing to
the patient. As feelings rise, feelings trigger anxiety and defenses. If necessary, the therapist
regulates anxiety and then explores the feeling. Otherwise, the therapist helps the patient see
the defenses that create his symptoms and presenting problems and then encourages the
patient to face his feelings rather than use his defenses.

Sometimes, anxiety can be regulated fairly easily by helping the patient pay attention to the
physical experience of anxiety in the body. Or the patient may be helped to feel less anxious
just by understanding the process of the session: as he explores his feelings, feelings trigger
anxiety, anxiety triggers defenses, and the defenses create his symptoms and presenting
problems. Understanding causality orients the patient, reducing anxiety.

Another way to regulate anxiety is to block defenses that perpetuate or escalate anxiety.
For instance, rumination about past events or future fantasies will perpetuate anxiety.
Blocking those defenses will block the rise of anxiety based on fantasies. Then, the thera‐
pist directs the patient’s attention to the feeling in this moment that triggers anxiety in this
moment. Keeping the focus in the here and now maintains an effective focus that will be
inherently anxiety regulating. The therapist needs to ask himself: (1) is the patient focusing
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on experience in the past, future, or present? (2) Is this a real stimulus or an imaginary
one? (3) Is this a specific example or a vague one? And (4) what is the patient feeling to‐
ward whom for doing what? To explore feelings and regulate anxiety, we need to examine
what the patient feels now regarding a real stimulus toward a real person for a real deed.
This clarity and focus is inherently regulating.

Every time anxiety moves into the smooth muscles or cognitive/perceptual disruption, the
combination of feeling and anxiety creates a DAS. The therapist stops exploring feeling and
regulates anxiety until it returns to the striated muscles. The feeling, without dysregulating
anxiety, is inherently regulated. If the therapist fails to regulate the anxiety until it is in the
striated muscles, the patient will suffer from more severe somatic symptoms and will shift into
more primitive defenses that lead to a loss of reality testing, which will perpetuate his anxiety.
While assessing the patient’s anxiety, the therapist will monitor how rapidly it rises, how slowly
it drops as a result of regulation, and the pathway of anxiety discharge in the patient’s body
(somatic or autonomic nervous system). This assessment allows the therapist to ensure that
anxiety has been regulated enough that it is safe to explore feelings to build the patient’s
capacity for affect tolerance.

Every story the patient tells triggers feeling and anxiety, allowing the therapist to assess what
issues and feelings trigger the most feelings, anxiety, and defenses. Obviously, whatever issue
triggers the most anxiety is where the patient needs the most help. Each time anxiety rises, the
therapist helps the patient see the issue he has, the anxiety it triggers in his body, the defenses
he uses, and how those defenses create the patient’s symptoms and presenting problems. If
the patient can observe his feelings, his anxiety, his defenses, and how those defenses create
his presenting problems, he can understand what causes his suffering and the therapeutic task:
let go of the defenses causing his suffering and face the feelings he has been avoiding.

When anxiety moves out of the striated muscles into the smooth muscles or cognitive/
perceptual disruption, the therapist should regulate the anxiety and then explore feeling
gradually, what we call the “graded format” [39, 40, 43]. In the graded format, the therapist
explores feelings gradually until anxiety moves into the smooth muscles or cognitive/percep‐
tual disruption. Then, he stops exploring feelings and regulates anxiety until it returns to the
striated muscles. Then, the therapist explores feelings again. Each time the therapist and
patient explore feelings at progressively higher levels until the patient can experience the full
extent of his feelings without his anxiety moving out of the striated muscles and without using
defenses that cause DAS.

We have described earlier how affects by themselves are not dysregulated. They are adaptive
responses that guide mammalian and human behavior, proportional to the stimulus. When
affects are dysregulated by excessive anxiety, we regulate anxiety and, thereby, end the affect
dysregulation. However, with mention of defenses that cause DAS, we shift to a second source
of dysregulated affects: affects that are triggered by defenses, what we call defensive affects.

Simply put, if a person criticizes you unfairly (real stimulus), you will feel anger toward that
person. However, if you imagine a person is critical and wants to hurt you (imaginary stimulus),
you will feel angry also. You would not be angry at what that person really did but at the
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projection you place on that person. Now your feeling results from a defense: projection. That
is why we call it a defensive affect. It is the result of an imaginary stimulus, not a real stimulus.

Likewise, you might become afraid, fearing at any moment that this imaginary critic will attack
you. This is not the fear of an objective danger, this is anxiety triggered by a projection. That
is why we call it projective anxiety [43, 78]. So, if you project that someone wants to criticize
you, you might become angry with that person or afraid of that person. In either case, the anger
or anxiety would be defensive affects, feelings that result from the defense of projection.

Let us clarify causality more deeply. A patient is angry with his boss. This anger triggers
anxiety. But he denies that he is angry and projects that his boss is angry with him. In response
to this projection, he becomes afraid of a supposedly angry boss. Now, anxiety regulation will
do no good. We can regulate anxiety that is caused by a genuine feeling toward a real person
for a real deed. But we cannot regulate anxiety that is caused by an ongoing projection. For as
long as he projects onto the boss, he will be afraid of the boss, or, more precisely, the projection
he places on the boss. First, we must help the patient see how he is projecting onto his boss.

What impact can this insight have on therapy? To deal with the anxiety of having feelings or
desires in therapy, the patient may project those feelings or desires onto the therapist. For
instance, an angry patient may project that the therapist is angry. The patient who wants to
look at her inner life may project that the therapist wants to look at her inner life. In each case,
the patient becomes afraid of the therapist’s imagined feeling or desire. This is projective
anxiety: fear of the projection.

The therapist cannot regulate a patient’s anxiety if the patient is projecting onto the therapist.
If the patient projects that the therapist is critical, a critic cannot regulate anxiety. The therapist
must deactivate the projection that is perpetuating the patient’s high anxiety. Once the patient
sees the therapist realistically, the anxiety due to projection will disappear. Then the therapist
can explore the patient’s inner feelings and desires she formerly projected onto the therapist.

The reader may be puzzled since it is well known that defenses are unconscious mechanisms
for avoiding forbidden feelings and the anxiety they trigger [50, 51]. Defenses are supposed to
reduce anxiety. That is true for some defenses. The EDER therapist focuses on the avoided
feelings that trigger the patient’s anxiety. If anxiety rises, the therapist knows he is approaching
the issues the patient avoids. Thus, anxiety is a good sign: the therapist is approaching
important therapeutic material. If anxiety becomes too high, it must be regulated. If anxiety
remains in the striated muscles, it does not need to be regulated.

When feelings trigger anxiety, patients use defenses to ward off feelings and the anxiety. For
instance, when the patient uses a defense, such as intellectualization, his awareness of feeling
drops and his anxiety will drop. If the therapist identifies the defense for the patient and invites
him to face the feelings underneath his intellectualization, the patient’s anxiety will rise because
the patient and therapist are going toward the avoided feelings that trigger anxiety.

However, certain defenses do not reduce anxiety. For example, the patient may project his
anger onto the therapist to avoid feeling it within himself. However, once he projects his anger
onto the therapist, he can become afraid of the therapist, resulting in even more anxiety,
creating a DAS.
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the patient becomes afraid of the therapist’s imagined feeling or desire. This is projective
anxiety: fear of the projection.

The therapist cannot regulate a patient’s anxiety if the patient is projecting onto the therapist.
If the patient projects that the therapist is critical, a critic cannot regulate anxiety. The therapist
must deactivate the projection that is perpetuating the patient’s high anxiety. Once the patient
sees the therapist realistically, the anxiety due to projection will disappear. Then the therapist
can explore the patient’s inner feelings and desires she formerly projected onto the therapist.

The reader may be puzzled since it is well known that defenses are unconscious mechanisms
for avoiding forbidden feelings and the anxiety they trigger [50, 51]. Defenses are supposed to
reduce anxiety. That is true for some defenses. The EDER therapist focuses on the avoided
feelings that trigger the patient’s anxiety. If anxiety rises, the therapist knows he is approaching
the issues the patient avoids. Thus, anxiety is a good sign: the therapist is approaching
important therapeutic material. If anxiety becomes too high, it must be regulated. If anxiety
remains in the striated muscles, it does not need to be regulated.

When feelings trigger anxiety, patients use defenses to ward off feelings and the anxiety. For
instance, when the patient uses a defense, such as intellectualization, his awareness of feeling
drops and his anxiety will drop. If the therapist identifies the defense for the patient and invites
him to face the feelings underneath his intellectualization, the patient’s anxiety will rise because
the patient and therapist are going toward the avoided feelings that trigger anxiety.

However, certain defenses do not reduce anxiety. For example, the patient may project his
anger onto the therapist to avoid feeling it within himself. However, once he projects his anger
onto the therapist, he can become afraid of the therapist, resulting in even more anxiety,
creating a DAS.
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Suppose a man assaults a woman (stimulus in reality). This triggers anger (true feeling) in her
and, as a result, she is able to fight him off. However, in the therapist‘s office she is terrified of
the therapist, imagining that he is angry. She projects her anger upon the therapist (defense).
This defense of projection creates fear (defensive affect), the result of projecting upon the
therapist. Or suppose this patient criticizes herself for how she handled the assault. She turns
the anger toward the assailant onto herself (defense) and becomes sad (defensive affect).

Understanding what causes a given feeling allows us to intervene effectively. If the patient‘s
fear results from projection, we need to deactivate the projection [42, 43, 79] so that the anxiety
resulting from projection will drop. Here, cognitive and experiential‐dynamic therapists agree.
Likewise, if the patient is sad due to self‐attack, we need to help the patient see the defense
and relinquish it, so that her defense‐caused sadness (defensive affect) will drop. Again,
cognitive and experiential‐dynamic therapists agree.

Clinically, one form of dysregulated emotion is true feeling plus excessive anxiety paired
through conditioning. Classic anxiety regulation techniques shared by cognitive and experi‐
ential‐dynamic therapists bring the patient‘s anxiety down until the patient can bear her
underlying feeling without anxiety [39, 43, 79]. However, to prevent future relapse, a risk in
cognitive therapies (see [80, 81]), once the defense has been relinquished, experiential‐dynamic
therapists will explore the true feeling underneath, which triggered the anxiety and defenses
[39, 41–43].

Unless the therapist builds the amount of feeling the patient can bear, DAS will occur with
each subsequent activation of feeling (see [82] for a review illustrating the relationship between
the degree of emotional experience and the level of long‐term outcome.) To prevent further
DAS in the future, the experiential‐dynamic therapist will explore the feeling at progressively
higher levels. Each time anxiety gets too high, the therapist will regulate anxiety (downregu‐
lation), and then explore the feeling at a higher level.

In this gradual stepwise exposure method, the therapist builds the patient‘s capacity to bear
the full extent of her feelings without becoming dysregulated by anxiety or defensive affects.
In this model, excessive anxiety is determined by whether the patient‘s anxiety shifts into the
parasympathetic branch of the autonomic nervous system (see [43] for a fuller discussion of
the symptoms, which indicate that the patient has gone over the threshold of anxiety tolerance,
and signs of cognitive impairment due to neurohormonal discharge).

This graded exposure to feelings helps the patient develop the capacity to bear her feelings
without anxiety, so she can channel them into effective action [40, 43]. Once she can bear her
feeling to the fullest extent, relapse into DAS can be prevented.

A second form of emotion dysregulation occurs when the patient‘s defenses cause a defensive
affect [39–43]. For instance, a patient who is irritated with the therapist may use the defense
of self‐attack and become depressed in session. The therapist will help the patient face the
feeling toward him without using the defense of self‐attack, which is causing the DAS. “If we
look under these critical thoughts, I wonder what feelings might be coming up here with me?”
The therapist helps build the patient‘s capacity to face and label her feelings without using the
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defense of self-attack creating her DAS. See [36] for a more detailed discussion on how to deal
with DAS due to defensive affects.

Type of

affect 

Strategy Technique

Emotions Emotional

expression

-Identify and label the emotions

-Help the patient pay attention to the emotions in the body

-Differentiate feelings from anxiety

-Differentiate feelings from defense

-Experience feelings physically in the body

-Feel the impulse physically in the body

-Portray the impulse

DAS due to

excessive

anxiety

Regulation

of anxiety

-Identify the symptoms of anxiety in the body

-Mobilize self-observing capacity

-Pay attention to anxiety in the present moment

-Differentiate anxiety from the stimulus that generated it

-Show causality: feelings in this moment trigger anxiety that triggers symptoms

-Differentiate the symptoms of anxiety from the experience of feelings

-Interrupt defenses that prevent anxiety regulation (ignoring, avoiding the present moment)

- Interrupt defenses that perpetuate anxiety (self-attack, projective anxiety, symbolic

equation)

- Address spatial and temporal distortions

-Shift the resistance system to isolation of affect

-Restructure the pathway of anxiety discharge from the smooth muscles or cognitive/

perceptual disruption into the striated muscles (the graded format)

-Interrupt projective anxiety

Table 2. Strategies and techniques to regulate anxiety in the EDER model.

When the patient responds with feeling, the therapist will encourage the patient to experience
her feeling more deeply, “How do you experience that anger physically in your body?” Or if
the patient becomes sick to her stomach (a sign of anxiety), the therapist will intervene
immediately. “That’s a sign of anxiety. If we look under the anxiety, could we take a look under
your anxiety and see what feelings are coming up here toward me?” If the patient becomes
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irritated toward the therapist and then shifts into a DAS of weepiness, the therapist will
interrupt the defense immediately causing her DAS. “Notice how these tears come in to wash
away your anger? Could they be making you depressed? Could they be protecting me? If you
don‘t protect me, could we look underneath those tears and see how you experience the anger
that‘s underneath those tears?”

In these examples, we see how different defenses create different defensive affects. We either
restructure the defense (e.g., projection) to eliminate the anxiety or defensive affects resulting
from projection, or we identify the defense (e.g., self-attack) and DAS and then help the patient
face the feelings which the defense and DAS are covering. In these ways, we build the patient’s
capacity to identify, experience, and bear her feelings without anxiety or defenses. Then, she
can channel those feelings into effective action so they can fulfill their original evolutionary
purpose: adaptation (see Table 2).

4. Conclusion

The EDER model presented in this chapter departs from other emotion-regulating psycho-
therapies (see, e.g., [34, 35, 83, 84]). One of the assumptions is that emotion activation is a
nonconscious physiological process that occurs initially without conscious awareness. The
brain is programmed to generate emotions in response to internal and external stimuli.
Emotions have physical properties with intensity and duration proportional to the intensity
of the stimulus. Emotions, as evolutionary products, are not inherently dysregulated. They are
activated so they can be channeled into adaptive action.

Moreover, emotion dysregulation is conceptualized as the result of dysregulating anxiety
and defenses, not by the lack or failure of regulatory strategies, thus departing from a
CBT view. From this perspective, dysregulation results from (1) emotions paired with ex-
cessive conditioned anxiety in the parasympathetic branch of the autonomic nervous sys-
tem and (2) affects created not by a stimulus in reality but by defenses such as projection
and self-attack. Frederickson and Grecucci [48] define feeling plus excessive anxiety and
feelings covered by defensive affects as dysregulated-affective states. DAS due to exces-
sive anxiety needs to be regulated [3, 4, 48]. If anxiety is too high, it impairs reality test-
ing, and cognition is impaired due to a shutdown of the prefrontal cortex. Once anxiety is
regulated and returns to the striated muscles and reality testing is restored, cognitive re-
working (in a psychodynamic or CBT fashion) can be done. We use two basic overarching
strategies: (1) emotion expression for true feelings triggered by real stimuli and (2) regula-
tion of anxiety (and restructuring of defenses) for DAS due to emotions paired with ex-
cessive anxiety (see [43], for more details). We then explore true feelings as deeply as the
patient can bear. The therapist upregulates true emotions while deactivating DAS until
the patient fully experiences the previously avoided emotions without the DAS caused by
anxiety (or by defenses). Now, the patient feels relief and can channel emotions into effec-
tive, adaptive action.
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Abstract

Benzodiazepines (BDZs), which are among the most widely prescribed drugs in current
psychiatric practice, act as positive modulators of GABAergic neurotransmission. They
are  used to  treat  a  wide range of  disorders,  from anxiety,  affective  disorders  and
insomnia to epilepsy, alcohol withdrawal and muscle spasms. However, the develop‐
ment of tolerance and dependence after long‐term BDZ treatment, as well as the abuse
potential, limit their use. Although some other classes of drugs are currently considered
as a better choice for long‐term treatment, BDZs to date still remain indispensable drugs.
They are widely prescribed for anxiety disorders, with high levels of evidence existing
for  the  short‐term  BDZ  use  in  panic  disorder  and  generalized  anxiety  disorder,
intermediate for social anxiety and poor in post‐traumatic stress disorder and obsessive‐
compulsive disorder. Future studies are intending to develop the new selective drugs
that act via BDZ receptors, but with novel, narrow profile of action. Furthermore, the
research on alternative therapeutic approaches of psychiatric disorders has shifted the
focus onto therapeutic potential of natural BDZ ligands.

Keywords: GABA, benzodiazepines, anxiety disorders, pharmacology, behaviour

1. Introduction

It was midst of twentieth century when the pharmaceutical industry recognized the growing
need of modern society for various kinds of tranquilizers. The first real breakthrough was
achieved with a group of drugs called barbiturates, which were initially considered to be
almost omnipotent and safe [1]. However, with the growth of their use, the adverse effects of
barbiturates have been painfully discovered—the development of drug addiction, a risk of
overdose and increased number of suicides. Therefore, the intensive search for a better sedative
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has been continued. In the mid‐fifties Dr. Leo Sternbach and his team from the company
Hoffman‐La Roche came into the focus of scientific publicity [2]. As it often happens in science,
significant breakthroughs occur as a result of dedicated professional work and partly due to
accidental discoveries. Working on a research of various molecules with possible sedative
effects, Dr. Sternbach decided to re‐examine benzheptoxidiazines, the group of substances that
he worked on in Poland 20 years ago. Nearly 2 years later, while cleaning the warehouse, one
of his assistants came across the substance left in storage for possible later testing, and Dr.
Sternbach decided to  examine it,  just  in  case.  It  was the first  1,4‐benzodiazepine,  called
chlordiazepoxide, demonstrating anxiolytic, hypnotic and muscle relaxant properties and
only minor side effects,  which has been marketed in a pharmaceutical  form as Librium.
Encouraged by the success of chlordiazepoxide, Hoffman‐La Roche continued the research on
related substances, which resulted in the synthesis of diazepam, an anxiolytic 3–10 times more
potent than its precursor. Over 40 different benzodiazepine derivatives were synthesized in
the following decades.

The next great success was the synthesis of triazolo‐benzodiazepine analogues, such as alpra‐
zolam. Alprazolam is a specific anxiolytic in many ways—primarily because of its complex
chemical structure, but also for its combined anxiolytic and antidepressant effects, which
makes it useful for the specific cases of neuroses accompanied by depressive behaviour. How‐
ever, in spite of extensive research, it took many years for researchers to associate benzodiaze‐
pines (BDZs) and their effects on γ‐aminobutyric acid (GABA) and to propose their mechanism
of action [3]. The mechanism of action of BDZ was established only 15 years after their introduc‐
tion into clinical practice, during sixties [4], whereas 20 years passed until complete revelation
of complex architecture of BDZ receptors [5]. Discovery of β‐CCE, the first BDZ inverse agonist,
in 1980, proved to be crucial for the future development of the benzodiazepine pharmacology,
because it supported the idea of the existence of BDZ binding site subtypes in specific brain
regions, which could have different physiological functions [6]. In contrast to other sedative‐
hypnotic drugs such as barbiturates, there is a specific antagonist for BDZ—flumazenil, which
acts as a competitive antagonist in the presence of BDZ agonist compounds [7].

2. GABA and the brain

The inhibition and excitation of neural networks form the basis of information transfer in
mammalian central nervous system (CNS). In an adequate balance between inhibitory and
excitatory actions of neurotransmitters lies the key of normal functioning of the most complex
processes in the brain [8]. The mutual coordination of main inhibitory neurotransmitter,
GABA, and the major excitatory neurotransmitter, glutamate, is responsible for an adequate
rhythmic activity, of both single as well as of group of neurons, thus altering synaptic plasticity
and ensuring the normal functioning of CNS [9]. Decreased or increased activity of one or the
other system is associated with number of neurological and psychiatric diseases [10, 11]. In
addition, it has been suggested that the activity of inhibitory interneurons, most of which are
GABAergic, defines the spatiotemporal framework, necessary for the different patterns of
neural oscillations, which are essential for information processing in different brain structures
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[12–14]. GABA was discovered in the 1950 by two independent research groups in the brain
of mice, and it took additional 20 years to be officially proclaimed as a neurotransmitter [15–
17]. The importance of GABA in neurotransmission is depicted by the fact that every third
chemical synapse in the brain uses GABA as a neurotransmitter [18]. GABAergic synapse is
the site of action of several different classes of drugs that modulate inhibitory neurotransmis‐
sion [19]. Among these drugs are BDZs that have a wide spectrum of indications and represent
a gold standard in treatment of anxiety disorders [20–22]. In the mid‐seventies, the relationship
between GABAergic system and anxiolytic action of BDZ was revealed, demonstrating that
BDZ facilitates GABA neurotransmission. As positive modulators of GABAergic neurotrans‐
mission, BDZs have been described and examined in detail.

GABA achieves its effects by acting via two types of receptors: ionotropic GABA‐A and
metabotropic GABA‐B receptors [23]. Although the third type for GABA receptor has been
identified, and has its pharmacological specificities, the term GABA‐C has not received broad
consensus among experts, and IUPHAR (The International Union of Basic and Clinical
Pharmacology) has classified it within GABA‐A receptors [24]. GABA receptors, which are
mainly coupled to the chloride channel but in varying degrees, can also couple to calcium,
sodium and potassium channels. GABA‐A receptors mediate the majority of GABA inhibitory
actions in the CNS [10]. GABA‐B receptors are localized pre‐ and post‐synaptically, and
negatively modulate adenylyl cyclase and inositol triphosphate synthesis, with final effect of
potassium activation and/or inhibition of voltage‐dependent calcium channels. Depending on
the localization of GABA‐B receptors, GABA‐mediated inhibitory influences can be potenti‐
ated (post‐synaptic receptors, presynaptic heteroreceptors on glutamergic endings) or reduced
(autoreceptors) [24, 25].

GABA‐A receptor is a pentameric complex made of transmembrane proteins that form ion
channel, selectively permeable to chloride anion. These ligand‐gated receptors are assembled
from various (α1–6, β1–3, γ1–3, δ, ε, π, θ) subunits and their functional and pharmacological
properties depend on their subunit composition [19, 26], GABA‐A receptors are mainly
localized in synapses, on post‐synaptic membrane. In various regions, they are also localized
extrasynaptically, especially when it comes to GABA‐A receptor complex containing α4, α5 or
α6 subunit [27, 28]. GABA‐A receptors are also present on glial cells, and they could play an
important role in adaptation of these cells to the needs of surrounding neurons [29]. GABAergic
mechanisms are also involved in metabolic processes [19]. Negative correlation between the
intensity of GABAergic neurotransmission and metabolic processes in cerebral tissue has been
established [30, 31]. Activation of GABA‐A receptors leads to a change in conformational state
of associated ion channel, which results in an increased permeability to chloride ions [19, 24].
There are 14 different, structurally specific binding sites determined at the GABA‐A receptor
complex (Figure 1).

In addition to benzodiazepine binding site, i.e. BDZ receptor, at least 13 different, structurally
specific sites on GABA‐A receptor complex have been identified: (1) GABA and other agonists
binding site, as well competitive antagonists; (2) picrotoxin site close to ion channel; (3)
barbiturates binding site; (4) neuroactive steroids binding site; (5) ethanol binding site; (6)
inhalation anaesthetics stereoselective binding sites; (7) furosemide diuretic binding site; (8)
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Zn2+ ion binding site; (9) other divalent cations binding site; (10) La3+ ions site; (11) phosphor‐
ylation of specific protein kinases sites; (12) phospholipids binding sites; (13) sites involved in
interaction of GABA‐A receptor and microtubules, which take part in receptor grouping on
post‐synaptic membranes [32]. Via these binding sites, different modulators of GABA‐A
receptor complex exert their effects, acting as positive allosteric modulators, that potentiate
the GABAergic effects, as negative modulators, that reduce the effects of GABA, and as neutral
allosteric modulators, that competitively block the effects of these two types of agonists—
antagonists [33]. Partial agonists and partial inverse agonists do not show full positive or
negative modulation, even in the highest concentrations.

Figure 1. Schematic representation of GABA‐A receptor complex and its subunits.

3. GABA‐A receptor complex: a therapeutic target for BDZs

BDZ and other non‐benzodiazepine analogues that bind to BDZ regulatory site (BDZ receptor),
placed at interface between α and γ subunits, allosterically increase GABA receptor affinity.
The result of this modulatory influence is increased opening frequency of ion channel in the
presence of given neurotransmitter concentration, i.e. increased efficiency of GABAergic
neurotransmission [34]. Although the γ2 subunit presence is necessary, the selectivity by which
BDZ ligands bind to GABA‐A receptors of different structure primarily depends on six
different α subunits. The functional and pharmacological properties of GABA‐A receptors
depend on their subunit composition [19]. Thus, α1 GABA‐A receptors mediate sedative,
amnesic and partly anticonvulsant, but not anxiolytic action of diazepam, in which α2 subunit
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plays the major role [35]. That is how zolpidem has high binding affinity to GABA‐A receptors
containing α1 subunit [35, 36]. Today, GABA‐A receptors containing α1 subunit are mainly
marked as GABA‐A1 receptors. 1,4‐benzodiazepines, such as diazepam, with nearly same
affinity bind to GABA‐A1 receptors as to GABA‐A receptors containing α2, α3 and α5 subunits,
marked as GABA‐A2, GABA‐A3 and GABA‐A5 receptors. Therefore, diazepam shows
comparable affinity to all BDZ‐sensitive receptors (GABA‐A receptors containing γ2, β, α1, α2,
α3 or α5 subunit), while it does not bind to BDZ‐insensitive receptors (receptors containing
α4 or α6 subunit). On one GABA‐A receptor complex, there is only one BDZ recognition site;
although by rule this protein complex contains two α subunits [37]. Namely, γ subunit via
specific amino acid residues takes part in BDZ receptor formation and is most probably placed
in the presence of only one α subunit, so that the possibility of another BDZ molecule binding
via another α subunit remains unaccomplished. On the other hand, GABA binds to receptor
at the interface between α and β subunits, which are present with two pairs of neighbouring
macromolecules, so that two GABA molecules can bind to one receptor complex.

Electrophysiological researches indicate that BDZ, applied at nanomolar concentrations, leads
to conformational changes of one GABA binding site, most probably the one whose forming
includes α subunit that was also involved in BDZ binding. Therefore, thanks to conformational
change transfer from the α‐γ interface (BDZ receptor) to the neighbouring α‐β interface (GABA
binding site), BDZ increases the binding affinity of one GABA molecule. Conformational
changes do not transfer to other α subunit, i.e. to another GABA molecule binding site, which
could explain the fact that BDZ receptors cannot by themselves open receptor ion channel, and
that, unlike barbiturates, they cannot act in the absence of GABA [37].

Figure 2. The distribution of different GABA‐A receptor subtypes in the brain.

Receptors containing α1, α2, α3 or α5 subunit, in combination with γ2 or some of the β
subunits, represent dominant fraction of GABA‐A receptors and α1β2γ2S is the most common
combination found in the brain (Figure 2) [24, 36]. Around 60% of all GABA‐A receptors
contain α1 subunit. Regions in which these receptors are absent are rare; an example are motor
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neurons in spinal cord, but the distribution in certain regions is very unequal [36, 38]. In
amygdaloid complex, for example, α1 subunit is dominantly present in basolateral nucleus,
and rarely found in the central nucleus [39]. The GABA‐A receptors containing α2 subunit
represent 15–20% of entire population [36]. In small number of structures, this subunit is
completely absent, and it is in general less expressed than α1 subunit. One of the exceptions
is central nucleus of amygdala, in which α2 subunit is dominant [39]. Receptors containing
this subunit are densely distributed at axon initial segments of cerebral cortex and hippocam‐
pus projection cells [35, 40]. The receptors with α3 subunit are found in about 10–15% of the
whole GABA‐A receptor number [36]. The distribution is unequal, and in a number of regions
these receptors are absent [38]. Less than 5% of GABA‐A receptors contains α5 subunit. In
certain structures, these receptors are more expressed (certain regions of cerebral cortex,
olfactory system, hypothalamus, basal ganglia) [38], while in hippocampus α5 subunit is
present in about 15–20% of all BDZ‐sensitive GABA‐A receptors [36, 41–43].

4. BDZs in clinical practice

BDZs are nowadays among the most widely prescribed drugs in current psychiatric practice
and have relatively favourable pharmacokinetics and pharmacodynamic profile. Pharmaco‐
logical profile of BDZ includes sedation, anxiolysis, hypnotic effect, anterograde amnesia,
muscle relaxation and anti‐convulsant properties. Different BDZs are available in practice, and
basic indication of each BDZ preparation is declared by its most manifested effect. According
to the guidelines and recommendations, systematic reviews and meta‐analyses, there is a
spectrum of use of BDZ in psychiatric clinical practice: anxiety and affective disorders, alcohol
withdrawal, sleep disorders, delirium, aggressive behaviour in psychoses and neuroleptic‐
induced disorders (Figure 3) [2, 44, 45].

The main advantage of BDZs is their quick action, which can be seen soon after the first taking
of the drug. BDZs are usually taken orally or may be administered intravenously. Due to well
absorbance, they usually reach their maximum of concentration in plasma for about 1 h. They
bind strongly to plasma proteins, and their high liposolubility causes many of them to
accumulate gradually in the fatty tissue. BDZs are generally metabolized and excreted as
glucuronides in urine [46]. According to their pharmacokinetics properties, BDZs are divided
into three groups: short‐acting (triazolam and midazolam), intermediate‐acting (alprazolam,
clonazepam, lorazepam, nitrazepam) and long‐acting (diazepam, chlordiazepoxide, fluraze‐
pam).

They are mostly non‐toxic and due to their large therapeutic range, BDZs are considered to be
safer drugs than other medicaments of similar function (e.g. barbiturates). However, BDZ
should be avoided or administered at lower dosages in the elderly, used sparingly in children,
and applied with caution in the first and third trimesters of pregnancy and while breastfeed‐
ing [47]. Taken in excessive doses, they may lead to death very rarely, but we should bear in
mind that the risk of toxic effects is increased in the presence of other CNS depressants,
especially alcohol. The main side effects are drowsiness, confusion, anterograde amnesia and
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impaired motor function. Tolerance occurs following prolonged treatment with all benzodia‐
zepines [48, 49], as well as an addiction which is their main drawback. Tolerance to the sedative
effects develops already after relatively short period of exposure to BDZ, while the develop‐
ment of tolerance to the anxiolytic effects of these drugs require prolonged treatments.
Tolerance to the BDZ anticonvulsant activity develops at medium speed. The speed of
development of tolerance also depends on the BDZ dose administered. According to the
efficacy of these drugs, tolerance and dependence develop to a lesser extent following
treatment with partial BDZ agonist than after administration of full benzodiazepine agonists.
Because of the possible development of addiction and withdrawal syndrome, it is advisable
to limit BDZ therapy to a maximum of 4 weeks continuously, and then implement a gradual
dose reduction [50]. The risk‐benefit ratio remains positive in most patients in the short term,
but is un‐established beyond that time [51]. It should be also noted that occasionally they can
cause a paradoxical effect, such as increased anxiety, excitement, irritability and aggressive
behaviour.

Figure 3. The use of BDZs in psychiatric clinical practice.

4.1. BDZs and anxiety disorders

According to the international guidelines, selective serotonin reuptake inhibitors (SSRIs) and
serotonin/norepinephrine reuptake inhibitors (SNRIs) are currently recommended as the
drugs of first choice for treatment of anxiety disorders, suggesting BDZ for the second‐line or
follow‐up therapy [44, 45, 52]. Nevertheless, some recent studies have demonstrated that long‐
term use of BDZ can be effective and safe and that BDZ can be combined with antidepressants
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and psychological therapy to produce optimal outcomes [53]. Such findings have given an
incentive to reconsider the role of BDZ for therapy of anxiety disorders. Due to rapid onset,
BDZs are effective especially in the acute phase of anxiety. However, in addition to the side
effects, one of the main disadvantages is that BDZs have no confirmed antidepressant activity,
since comorbidity between anxiety and depression becomes the rule rather than the exception
[44, 45, 52]. Although, alprazolam is internationally registered for the treatment of anxiety
associated with depression, evidence of its specific antidepressant effect as a single treatment
is inconclusive. In an extensive intervention review by van Marwijk et al. [54], alprazolam
appears to reduce depressive symptoms more effectively than placebo and as effectively as
tricyclic antidepressants. However, the studies included in this review were heterogeneous, of
poor quality and only addressed short‐term effects, thus limiting confidence in these findings.
Here, we summarize the current available information related to the BDZ use for the most
common anxiety disorders: generalized anxiety disorder, social anxiety disorder, panic and
post‐traumatic stress disorder.

4.1.1. Generalized anxiety disorder

Due to slower onset of action of SSRIs and SNRIs, BDZs are still recommended for the acute
treatment of generalized anxiety disorders (GAD), either concomitantly until the effects of the
antidepressant become apparent, or as a short‐term measure for increased anxiety [47]. The
efficacy and safety of BDZs in GAD, particularly for alprazolam and diazepam, were assessed
in numerous randomized controlled trials (RCT) [55–67]. Bandelow et al. [44] recommended
alprazolam in a dose between 1.5 and 6 mg when used adjunctively with an antidepressant
and World Federation of Societies of Biological Psychiatry (WFSBP) guidelines also included
the use of diazepam and lorazepam for the treatment of GAD in adult daily doses of 5–15 and
2–8 mg, respectively. WFSBP guidelines have rated both compounds with a category of
evidence A for GAD treatment. However, the overall recommendation grade is lower, since
the long‐term treatment studies with BDZs in GAD are lacking and these compounds should
only be used when other drugs or cognitive behavioural therapy (CBT) have failed [44]. Other
BDZs, such as lorazepam and bromazepam, have been also studied and reviewed, but with
less evidence [68, 69]. A meta‐analysis by Baldwin et al. [70] reviewed 27 RCTs of drug
treatments for GAD, and lorazepam was the only BDZ included. Fluoxetine has been ranked
first drug of choice according to response and remission and pregabalin for tolerability, while
lorazepam efficacy has been found low but with a limited data.

4.1.2. Social anxiety disorder

Effective treatment of social anxiety disorder (SAD) includes CBT and a spectrum of medica‐
tions including some antidepressants, BDZs and anticonvulsants [71]. Many trials have been
conducted with BDZs in the treatment of SAD. Munjack et al. [72] showed superior clinical
efficacy of clonazepam for the patients with SAD, while Gelernter et al. [73] demonstrated a
modest effect for alprazolam. Subsequently, Davidson et al. [74] demonstrated clinical benefits
of clonazepam treatment for SAD, fear and phobic avoidance, inter‐personal sensitivity, and
on disability measures. Otto et al. [75] found that clonazepam or CBT were equally effective
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in acute treatment, while some authors found mixed results [2]. Anyhow, the reference data
indicate BDZs to be efficacious treatments in SAD, well tolerated and with rapid effect;
however, not as first‐line treatment because of their potential withdrawal difficulties and
limited spectrum of action. Thus, for SAD therapy, BDZs are rated with a category of evidence
B by the WFSBP guidelines [44].

4.1.3. Panic disorder

Over the past 30 years, BDZs have been successfully used to treat the core symptoms of panic
disorder (PD). Namely, the most robust evidence of BDZ efficacy in the treatment of anxiety
was determined in panic disorder. BDZs are generally shown to be effective for a broad range
of PD symptoms, with their rapid and maintained effect over a 7‐ to 8‐month period [76]. The
RCTs have demonstrated that alprazolam, diazepam, clonazepam and lorazepam are all
clinically effective in PD. One of the first RCTs confirming the effect of BDZs in PD was
performed with patients who were randomized to placebo group or alprazolam treatment for
8 weeks [77]. The efficacy of alprazolam was clearly demonstrated in patients usually conse‐
quently treated with tricyclic antidepressants or MAO inhibitors. In a following study, results
indicated that alprazolam and diazepam appeared equally effective in patients with panic
attacks and generalized anxiety compared to placebo [78]. Many trials subsequently attested
the short‐term efficacy of BDZ in relieving the core symptoms of PD. Thus, BDZs are rated for
PD treatment with category of evidence A by the WFSBP guidelines, and this rate is consistent
with their acute efficacy [44]. However, sufficient efficacy in PD is still lacking for the long‐
term BDZ therapy.

4.1.4. Post‐traumatic stress disorder

The use of BDZ in post‐traumatic stress disorder (PTSD) is poorly supported by current
literature, and only a few available studies demonstrate mixed results. In the study by Braun
et al. [79], 5 weeks of alprazolam treatment, showed only minimal improvement in the core
symptoms of PTSD. In a following study, results indicated that alprazolam and clonazepam,
after 6 months of treatment, appeared equally effective in patients with PTSD compared with
control subject [80]. Moreover, some preclinical studies showed even increased vulnerability
to stress after alprazolam single application in the animal model [81]. Thus, use of BDZ as a
monotherapy in PTSD is not currently supported (category of evidence F by the WFSBP
guidelines) [44]; however, potential benefits of combined treatment remain to be further
elucidated. Similarly, mixed/negative results were found for efficacy of BDZ treatment in
obsessive‐compulsive disorder (OCD) [2, 82].

5. The perspective of BDZ research and development

It has been clearly shown that classic benzodiazepines, such as diazepam, achieve their effects
by enhancing GABA neurotransmitter activity at the number of GABA‐A receptors (BDZ‐
sensitive receptors), while they do not bind to the rest of receptor population [11]. At the

Benzodiazepines and Anxiety Disorders: From Laboratory to Clinic
http://dx.doi.org/10.5772/64959

31



beginning of the twenty‐first century, using technology of genetic engineering, the conditions
were created for establishing the correlation between certain effects of BDZ receptor ligands
and their specific molecular and neural substrate of action [83]. Nowadays, these highly
specific studies will probably result in the development of selective drugs that act via BDZ
receptor with novel, narrow profile of action—therapeutic as well as adverse. Furthermore,
the discovery and synthesis of a number of natural BDZ ligands have been initiated.

5.1. Pharmacokinetic and pharmacodynamic modifications

Pharmacokinetic modifications represent favourable approach since the substances with
similar pharmacological activity are adapted to different therapeutic indications. The appli‐
cation of different BDZ as anxiolytics, hypnotics or myorelaxants, is primarily determined by
their pharmacokinetic properties, such as dosage form, administration route and the presence
of active metabolites. By reducing time of their action, great success has been achieved in the
treatment of insomnia, thereby avoiding the morning drowsiness, and enabling the motor
vehicle operation [84]. However, this type of modifications could not solve problems such as
cognitive impairments and loss of coordination, especially in elderly. Since pharmacokinetic
modifications did not lead to separation of desired and unwanted effects of BDZ, new
approaches applied to the synthesis of a number of substances with different pharmacological
profiles.

Along with pharmacokinetic modifications, a new concept emerged with the assumption that
BDZ with lower efficiency at GABA‐A receptors could maintain the useful anxiolytic effect of
standard BDZ, but without unwanted side effects [85]. By using this concept, bretazenil was
developed, which has not shown in vitro selectivity for certain subtypes of GABA‐A receptor
[86, 87]. Although acting as partial agonist of BDZ receptors, bretazenil has been shown to be
potent anxiolytic and anticonvulsant in animal models [86, 88, 89]. Despite of bretazenil
anxiolytic effect, noticed in the human studies, clinical studies were discontinued in the first
phase due to deep sedation, whereby the sedative effect of bretazenil even at lower doses could
be compared to the effects of diazepam and ethanol combination. Sedative effect of bretazenil
was so pronounced that certain responders fell asleep while performing routine tests [90].
Further research in the field of non‐selective partial agonists of BDZ receptors have led to the
synthesis of imidazenil, a substance with 30–50% lower efficiency than diazepam [91].
Although imidazenil is more potent than bretazenil and practically without any potential for
inducing sedation in preclinical models, studies on humans have not confirmed the expected
results [92, 93]. It is important to mention that imidazenil showed a lower efficiency at α1
GABA‐A receptors in relation to diazepam, which could be one of the reasons of such
favourable pharmacological profile, but also indicated new possibilities in the search for ideal
anxiolytic drug [94]. However, after several unsuccessful attempts, the idea of partial agonist
development was not so attractive any more, especially in the light of discovery that there are
several possible subtypes of GABA‐A receptor complex. As a result, the interest in the new
drug development has been directed towards selective ligands [36].
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5.2. The development of BDZ ligands selective for certain receptor subtypes

Diazepam, synthesized in 1963, for many years represented a synonym for BDZ group of
drugs, and only later a huge number of BDZ ligands were synthesized. Diazepam has a wide
spectrum of indications and shows anxiolytic, hypnotic, myorelaxant, anticonvulsant and
other effects. Moreover, the examination of diazepam, as a reference BDZ, on genetically
modified animals provided linkage of certain effects with specific receptor subtype and
enabled further development of selective drugs with new, narrow profiles of action [35, 95,
96]. The past decade of research has led to an increased understanding of the specific GABA‐
A receptor subtypes responsible for various pharmacological effects of BDZs (Table 1) [97, 98].

Effect Receptor subtypes

α1 α2 α3 α5

Sedation + − − −

Anxiolytic activity − + − −

Anterograde amnesia + − − +

Myorelaxation − + + +

Anticonvulsive activity + − − −

Addiction + − − −

Table 1. Pharmacological effects of BDZs and the corresponding subtypes of GABA‐A receptors.

So far, 19 subunits of GABA‐A receptor complex have been cloned, and subunits are
classified into several structurally connected subfamilies comprising highly homologous
isoforms (α1–6, β1–3, γ1–3, δ, ε, θ, π, ρ1–3). The most commonly represented receptor
population is a complex consisted of two α and two β and one γ subunit [10, 99]. Concerning
the fact that two different α and/or β subunit can be present in the same receptor, in the
brain, it is highly probable that there are more than 500 different GABA‐A receptor subtypes.
However, molecular studies show that the number of main subtypes of GABA‐A receptors
is less than 10, with the α1β2γ2 present in about 43%, α2β2γ3 in 18%, and α3βγ2/3 in 17%
of receptors [100, 101]. On the other hand, extensive immunochemical studies which
investigated the distribution of 13 most common subunits (α1–6, β1–3, γ1–3, δ) in the rat
brain, have shown that the great majority of receptors contain γ2 subunit, while δ and γ1
subunits are confined to a very small number of brain regions. Among α subunits, α1
showed the most pronounced immunoreactivity in practically all areas of the brain. Other
α subunits are more confined to particular parts of the brain [38].

The development of ligands selective for α1 subunit (e.g. zolpidem and zaleplon) has been
accomplished. Zolpidem represents selective agonist for GABA‐A receptors containing α1
subunit, and it is widely used in the treatment of insomnia [102]. Zolpidem is characterized
by 5–14 times greater affinity for α1 in relation to α2 and α3 receptor subtypes, as well as by
very low affinity for α5GABA‐A receptors [103]. Zaleplon is another α1GABA‐A selective
agonist from the so‐called Z‐hypnotics group, which in relation to zolpidem has two times
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lower affinity for α1GABA‐A receptors, and unlike zolpidem shows certain affinity for
α5GABA‐A receptors [104]. Only sporadic reports can be found on behavioural effects of
ligands characterized by selective affinity/efficiency at α2‐ and α3‐subtype of GABA‐A
receptor complex, which in preclinical conditions have demonstrated anxiolytic action. For
current pharmacological trials, particularly α5 subunit of GABA‐A receptor represents the
most interesting drug target, primarily from the aspect of new pro‐cognitive drugs develop‐
ment. The results of the study with genetically modified mice have shown that decreased
expression of α5 subunit acts facilitatory on performing certain memory tests, so over the next
couple of years, various inverse agonists with selective affinity or efficiency at α5GABA‐A
receptors were synthesized [43, 105, 106]. L‐665, 708, partial inverse agonist at all four subtypes
of GABA‐A receptors, with greater functional selectivity at α5GABA‐A receptors, improves
learning and motivation in rats during forced swimming [107]. In addition, α5IA is a substance
with similar profile, which has also shown promnestic activity, as well as selective influence
on the acquisition and retrieval of memory [108]. Finally, RO4938581, a selective inverse agonist
at α5GABA‐A receptors has successfully antagonized impairing effects of scopolamine and
diazepam on rats learning in Morris water maze [109]. Clinical studies have shown that in
healthy volunteers, pre‐treatment with α5 selective inverse agonist has greatly decreased
amnesic effect caused by alcohol intake, confirming the concept validity of α5GABA‐A
receptors significance in hippocampal‐dependent memory processes [110]. However, more
clinical studies remain to be conducted.

5.3. Natural compounds as BDZ receptor ligands

Extracts of many plants, as well as their natural and synthetic derivatives, are increasingly
proposed as an integral part of the clinical treatment of psychiatric diseases, particularly mood
disorders, due to higher compliance and fewer side effects in patients [111, 112]. One of the
first studies on natural compounds as CNS ligands was reported by Roche researchers, in
which they isolated a few ‘diazepam‐like’ isoflavan derivatives with low affinity for BDZ
receptor [113]. Chrysin, the first flavonoid described as a specific partial agonist of BDZ
receptor, is almost equipotent to diazepam as an anxiolytic, but does not exert myorelaxant
and sedative effects [114]. In subsequent preclinical studies, the flavonoid cirsiliol showed a
very low affinity for BDZ receptors and was devoid of anxiolytic actions, while kaempferol,
quercetin and myricetin were active after oral application, exerting anxiolytic effects [115].
Apigenin, a common flavonoid found in many plants including chamomile, was initially
described as a BDZ antagonist with anxiolytic effects [116]. However, later studies have
showed that apigenin fits more into pharmacological profile of an inverse BDZ agonist,
exerting sedative, but not anxiolytic effect [117]. Since this initial search for natural/alternative
BDZ ligands, a significant number of successful derivatives have been isolated [112]. In vitro
and in vivo studies have sufficiently clarified the pharmacological actions of flavonoid and
flavonol derivatives on BDZ receptors; however, their precise mechanism seems to be much
more complex.

Besides flavonoids, terpenoids have been also reported to affect GABA‐A receptors in various
ways, including modulation of BDZ binding site [118]. The most widely studied terpenoid is
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picrotoxin, a convulsant and non‐competitive antagonist at GABA‐A receptors. A structurally
similar to picrotoxin is bilobalide, a terpenoid from the Ginkgo biloba plant, which acts as a
negative allosteric modulator of GABA‐A receptors, partially explaining cognition‐enhancing
effects of Ginkgo biloba extracts [119]. Studies have shown that bilobalide particularly modulate
the peripheral BDZ receptors [120]. Furthermore, the extracts of Valeriana contain a large
number of substances including terpenoids and flavonoids, many of which are considered to
be active at GABA‐A receptor complex [121]. More studies are still required in order to fully
understand the pharmacological profile of natural CNS ligands and their potential in the
treatment of neuropsychiatric disorders.

6. Conclusion

Thanks to a very wide range of pharmacological actions, including anxiolytic, sedative‐
hypnotic, anticonvulsant and myorelaxant effects, BDZs became the most frequently used
group of psychoactive drugs in clinical medicine in the last 50 years. They have been used to
treat a wide range of disorders, from anxiety, affective disorders and insomnia to epilepsy,
alcohol withdrawal and muscle spasms. However, in spite of rapid onset of efficacy, relative
safety and mild side‐effects of these drugs, the knowledge about the development of tolerance
and dependence after long‐term BDZ treatment, as well as their abuse potential, has somewhat
limited their previous widespread use. Although some other classes of drugs are currently
considered as a better choice for long‐term treatment, BDZs to date still remain indispensable
drugs in clinical medicine. They are widely prescribed as a first line treatment in anxiety
disorders, with high levels of evidence existing for the short‐term BDZ use in PD and GAD
treatment, intermediate for SAD therapy and poor in PTSD and OCD. Further research for
new alternative drugs has been encouraged by the increased understanding of the mechanisms
of BDZ action. Information and knowledge about the structure and function of GABA‐A
receptor complex provided the molecular basis for further elucidation of the nature of
interactions between BDZs and their receptors. As a result, the selective substances, such as
zopiclone, zolpidem and zaleplon, which also interact with the BDZ receptors, have been
developed. Future studies will probably result in the development of new selective drugs that
act via BDZ receptors with novel, narrow profile of action—therapeutic as well as adverse.
Furthermore, the research on alternative therapeutic approaches of neuropsychiatric disorders
has shifted the focus onto therapeutic potential of natural BDZ ligands.
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Abstract

Anxiety  is  a  normal  human  reaction  to  stressful  and  threatening  events  in  their
surroundings,  but  if  it  does  not  correlate  with  inducible  stimulus  with  respect  to
intensity and duration and if  it  permanently impairs a person’s ability to function
normally, then we are dealing with pathological anxiety, that is to say, a symptom of one
of the anxiety disorders classified in 9th revision of the International Classification of
Diseases (ICD-10), or in American Psychiatric Association, DSM-IV classification. We
may consider the aetiology of anxiety from psychodynamic, biological and neuroscien-
tific aspect. Finally, certain genes have been located, the variability of which in the
expression of “visceral brain” neurons modulates remembrance of fear and somatic
reactions to anxiety. These genes also represent the potential focal points for future
pharmacotherapeutic  solutions  for  the  treatment  of  anxiety  and anxiety-connected
psychic disorders.

Keywords: anxiety, aetiology, psychodynamics, neuroscience, biological aspects, neu-
roscientific aspects

1. Introduction

Throughout evolution each species has been armed with certain defence mechanisms to help
the organisms cope with internal or external threats. These defence mechanisms are highly
individual from one species to another.

The term anxiety can also be used to describe normal reactions to danger, which can then be
differentiated from fear because anxiety is much weaker and lasts longer than fear; however,
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anxiety can also be a pathological state of mind, because constant fear of unknown, undefined
or unreal comes from inside the person.

Fear is the best activator of stress response because it has a vast array of peripheral and
neuroendocrine changes which help us survive. Fear also impacts the brain, altering the way
emotional and cognitive systems process information [1]. Even though all these mechanisms
help us when needed, they are a later threat because of chronic activation which when triggered
can cause post-traumatic stress disorder (PTSD) and even some physical symptoms [2].

Fear is an emotion which has a central role in evolution and natural selection. It is also one of
few emotions which we share even with lower mammals. Because of this connection, it is easy
to research fear and its effect on animals and compare the result with human behaviour.

Psychoanalysis provided a highly influential theory for the development of anxiety also
showing the way anxiety was maintained. Psychodynamic notions of anxiety have since lost
favour to the more parsimonious and empirically grounded behavioural theories. These
theories have a strong ground in treatment of anxiety. On the other hand, the main problem
of behavioural theories is that they cannot be applied to explain all cases of anxiety.

Every person throughout their lifespan has experienced the feeling of anxiety. Fear and anxiety
have become such strong synonyms that people are having a hard time differentiating between
the two. According to Freud, anxiety is the fear of unknown, when a person cannot describe
what they are afraid of. When a person is able to describe exactly what they are afraid of, the
term fear is used.

Emotions affect our behaviour; every day we experience a lot of emotions most of which do
not have a great effect on our behaviour. But when the intensity of emotions shifts up, they
can have a huge impact on our behaviour [3].

The primary emotions are anger, fear, pleasure, sadness and disgust [4]. Emotions help us find
balance in our surrounding, and they also help with adapting our behaviour to the situation
we are faced with. They can be divided into two groups: positive and negative. Negative
emotions express an attempt or intention to exclude. Strengthening one's own position at the
expense of others. Keeping bad stuff away, destroying what is perceived as a threat. Negative
emotions are fueled by an underlying fear of the unknown, a fear of the actions of others, and
a need to control them or stop them to avoid being harmed.

Positive emotions express an attempt or an intention to include. Taking the whole into
consideration. Working on learning more viewpoints, interacting more with others, enjoying
making things better. Positive emotions are fueled by an underlying desire for enjoyment and
unity.

Anxiety is a sign of life and experience, and it does not always have to be a part of an illness.
Anxiety is a psychological, physiological and behavioural state induced in animals and
humans by a threat to well-being or survival, either actual or potential. In biology, the term
anxiety is associated with awareness and stimuli of the conscious on danger. When a living
organism faces danger, it reacts in only two ways: fight and flight. When a human faces danger,
the first sign is anxiety. Anxiety can stimulate a human being to fight, retreat, exhibit hyper-
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the first sign is anxiety. Anxiety can stimulate a human being to fight, retreat, exhibit hyper-
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activity and awareness. If anxiety activates awareness and readiness, then the person can
overcome all the difficulties that they are faced with, in order to achieve their aim. This type
of anxiety is called normal, and we benefit from normal anxiety. It helps us become aware and
ready for all the problems we have to deal with, and it also awakes a sense of satisfaction and
joy when the task is complete [5].

To understand anxiety on the biological level, it is necessary to be familiar with the physiology
and anatomy of the brain and neurotransmitters. Pharmacological research shows us that in
anxiety there is hyperactivity of the noradrenergic nuclei, locus coeruleus and noradrenergic
pathways. Also it was noticed that lower levels of serotonin and gamma-hydroxybutyric acid
(GABA) neurons cause anxiety disorders. Technical breakthroughs help us pinpoint certain
regions and structures of the central nervous system which are responsible for conditioning
and integrating the felling of fear and producing an adequate response. These neuroscientific
insights are based on the Pavlovian (classical) conditioning. Modern neuroimaging techniques
have located Papez circuit, limbic system and the complex of amygdala nuclei, which is the
primary structure responsible for the processes of learning and fear conditioning [6].

2. Psychodynamic aspects of anxiety

Glen Gabbard provides a modern understanding of the psychodynamic aspects of anxiety
disorder [7]. One can only admire the insights he derives from Freud’s seminal work on the
subject, Inhibitions, Symptoms and Anxiety [8]. Many of Freud’s ideas are now being proven
correct by neuroscientists. It has been proven that there is a memory system for anxiety
responses in the amygdala that processes stimuli without any reference to conscious memory.
Gabbard points out that panic attacks may not just happen without any reason but are more
likely to happen because of stress memory activation which is specific to each patient. He also
discusses panic disorders which find cause in childhood. These can be compared to scientific
finding on animals which were separated in early life from their parents showing later in life
as an anxiety prone adult animal [7].

The creator of the psychoanalytic paradigm is Sigmund Freud. The psychoanalytic model,
which is based on Freud’s works and later expanded by his followers and other psychoanalysts
of the modern times, now includes the ideas of all those who reviewed and tried to change his
mind. The model is based on the assumption that human behaviour is determined by intra-
psychical impulses, desires, motives and conflicts.

For Freud, there are three stages in the development of the concept of anxiety. The first period
(works between 1893 and 1895) is in connection with the neurosis of fear and its relationship
with sex life [9]. In the second period (between 1909 and 1917), Freud elaborated the relation-
ship between anxiety and repressed libido [10–13], and in the third period (between 1926 and
1932), he discusses the relationship of anxiety with the mental apparatus [8, 14, 15].

In his major work, “Inhibition, symptom and anxiety”, Freud gave his final views on the theory
of anxiety [8].
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The alarm signal is a form of anxiety that occurs at provoking some old situations of danger
and is a manifestation of the ego, which is used in order to start defensive measures against
drives coming from the id or its representations. Defence mechanisms of the ego, no matter
how much unskilled they are, condition the symbolic activity of a similar opinion.

Freud elaborated the relationship between anxiety, pain and grief for the object. Pain is a
personal reaction to the loss of an object, while anxiety is a reaction to the danger that implies
that loss and, through shifting, a reaction to the threat of the loss. The loss of the object causes
the pain to penetrate insurmountable amount of excitation to the ego, which is experiencing
anxiety because of fear of helplessness. In order to prevent this occurrence of pain and fear of
helplessness, anxiety signal precedes the disaster and warns ego to employ defensive measures
that will be able to cope with danger [14].

To sum up, this theory is based on the concept of danger and “dangerous situations” and is
based on two main pillars: (1) anxiety occurs as a response signal for the purpose of preparing
a person to a dangerous situation and (2) the ego is the centre of anxiety and sometimes can
even be the cause, whether it is repeated anxiety for their own account (eroticized anxiety) or
as a signal of impending danger instinctively. Functional anxiety is determined by two aspects:

1. historical aspect, since the anxiety as a signal represents a repetition of infantile anxiety
experiences, which it plays, creating at the same time some protection from the return of
the repressed;

2. symbolic aspect, since it is a function of anxiety at the same time and symbolic because it
represents in itself symbolically a dangerous situation.

As a universal reaction of the human being, anxiety frequently occurs as a situational condi-
tioned disorder, and only further observation usually allows us to distinguish normal, neurotic
and psychotic anxiety.

2.1. Object relations theory

Beside Freud’s theory, in the later development of psychoanalysis, a second significant theory
arises—object relations theory. Without this theory, we would not be able to explain the
necessity to communicate with other individuals [16–18].

Object relations theory stresses the importance of the earliest interactions with other people
from our surrounding as a building stone in the construction of the id, ego and superego. More
specifically, from birth onwards, our relations with others are highly influenced by strong
emotions which form specific memories and integrate us in the society by our behaviour.
Positive experience helps us form ourselves as mature individuals, and the same goes for
negative experience. Each experience is individually processed and stored in our memory [19].

Simply put, we can say that we are born with a certain capacity of perception, memory and
establishing a representation of our perception and to gradually develop symbolic thought, or
the capacity of abstract thinking and intelligence. Let us imagine that the ego is a computer
that absorbs, stores and integrates information and learns how to sort and classify the specific
pattern of priorities. It also has to distinguish the important from the unimportant, good from
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bad. Gradually, we learn and differentiate what is inside from what is outside, and so, overtime,
our inner world is built. The largest part of it remains in the unconscious memory, or precon-
scious area (reservoir of information that we do not use all the time, but can access), while only
a small part goes into the realm of conscious. The rest is stored in an even deeper level, the
dynamic unconscious or id [20].

3. Biological aspects of anxiety

Neurochemistry is the only way to understand and cure anxiety disorders. Pharmacological
treatment is based on neurochemistry. Neurons communicate with each other with neuro-
transmitters; at least three neurotransmitters can be associated with anxiety. In recent studies,
there is a sign that certain large neurotransmitters also play a role in anxiety and they are called
neuropeptides. This neuropeptides are not only used in communication between neurons, but
can also regulate them and cause hormonal misbalance. This is because of their chemical
structure which biologically has a strong effect on the human body. Research on neuropeptides
is still at its beginnings, so it will not be mentioned any more through this chapter because
there is no clinical finding which can be used to help us. For now, we will base ourselves on
gamma-hydroxybutyric acid (GABA). When this neurotransmitters balance is disrupted in the
body, we can note a relationship with anxiety. Benzodiazepines, drugs that exert their effect
through GABA receptors, are used to help people suffering from acute anxiety [21].

Serotonin is greatly important in anxiety. It is a monoamine neurotransmitter involved in
controlling a wide range of behaviours by affecting the neural system. These behaviours
include emotions which are connected with fear and anxiety. All serotonin neurons emerge
from the raphe nuclei. The raphe nuclei have a part called median raphe which acts as a
connection with the septo hippocampal system as well as the cortex. Because of these connec-
tions, it has an important role in emotional cognition [22].

Studies on animals have successfully proved the connection between different neurotransmit-
ters and anxiety. These types of studies are called knockout studies, because a certain receptor
in the animal genetic code is knocked out. Animals which have had their serotonin re-uptake
transporters knocked out show in case studies abnormal response to fear and anxiety in a
number of behavioural conflict tests. This confirms the role of this receptor in modulating
anxiety [23].

On the other hand, animals which had their serotonin receptor knocked out showed an
increased heart rate and anxiety in a large variety of tasks such as eating and locomotion. Foot
shock on animals with the serotonin receptor removed showed longer freezing and increased
tachycardia.

Together these data show the importance of serotonin in modulating the levels of fear and
anxiety in our brain.
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As stated above, the median raphe nuclei (MRN) provide the necessary input to the neural
circuits within the brain causing fear and anxiety modulation. MRN lesion showed us that
short-term fear is independent from MRN, while long-term fear depends on MRN [24].

In human research, it was found that people with short serotonin transport acquired faster fear
than people with longer serotonin transport. All these findings are consistent with the findings
in animal models.

However, the best proof of the function of the serotonergic system in fear and anxiety is the
pharmacological evidence. Drugs that change the function of serotonin have beneficial effects
on various forms of anxiety. The best pharmacological treatment of anxiety is serotonin re-
uptake inhibitors which allow greater levels of serotonin to accumulate and in that way help
in treatment of anxiety [22].

Noradrenalin is also an important neurotransmitter in anxiety. Neurons which carry noradre-
nalin rise from the locus coereuleus (LC), and these are also a centre associated with warnings
or alarms. The LC secretes directly into the brain causing immediate response. Increased levels
of noradrenalin cause higher levels of anxiety. In pharmacology, noradrenalin blockers lower
the levels of noradrenalin and do the same to a patient as do serotonin re-uptake blockers.
Among adults, agents that alter noradrenergic functioning are powerful anxiolytics. Similarly,
agents, such as yohimbine, that increase firing of the locus coeruleus are potent anxiogenic
compounds [25].

3.1. The visceral brain

At the beginning of the twentieth-century, scientists have identified the hypothalamus as a key
structure in the control of the autonomic nervous system [26]. Based on these assumptions,
there was a so-called hypothalamic theory of emotion, which contained three main strands:
first—the hypothalamus in a way valued events in our environment; second—the expression
of emotional response is proportional to the outbreak of the pulses from the hypothalamus in
the brain stem; and the third—hypothalamic projections into the cortex allow conscious
perception of emotion [27, 28]. American neurologist James Papez in 1937 proposed that the
circuit connecting the hypothalamus to the limbic lobe was the basis for emotional experiences.
Papez circuit (or medial limbic circuit) is a neural circuit for the control of emotional expres-
sion [29]. Papez theory was later reconceptualized and expanded by an American neuro-
scientist Paul D. MacLean [30]; MacLean redefined the circuit as the “visceral brain”, which
consisted of the limbic lobe and its major connections in the forebrain—hypothalamus,
amygdala and septum. Overtime, the concept of a forebrain circuit for the control of emotional
expression has been modified to include the prefrontal cortex. The amygdale, complex nuclei
(central, medial and cortical basolateral, which is still divided on the lateral, basal and
accessory basal nucleus) located in the medial temporal lobe was also part of MacLean’s theory
of the limbic system, but not of any importance, until the 1956 publication by the British
psychologist Lawrence Weiskrantz. In this work, he tried to explain the causes of clinical
manifestations of the Kluver-Bucy syndrome (a set of behavioural disorders due to the bilateral
damage to the temporal lobes usually after temporal lobotomy).
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Weiskrantz suggested that the main cause of such a clinical picture is just the damaged or
removed amygdala. For years after its publication, numerous studies have focused on the
amygdale function and its relationship with other parts of the central nervous system; however,
greater progress in understanding the role of the functions of the amygdala and its link with
emotions, including fear, has been in the 70s and 80s, when the scientists returned Pavlov
method of classical conditioning [31].

3.2. The amygdala in fear conditioning process

Evolutionary man has developed a number of coping mechanisms, some of which are based
on the ability to anticipate and avoid dangerous, potentially life-threatening situations. Neural
circuits involved in the processes of memory and processing emotions play a key role in these
mechanisms; each new stimulus is incorporated and based on the nature of that stimulus and
appropriate behavioural, psychological and somatic reaction that, in addition to character,
must match the intensity of the resulting stimulus. The scientists used this knowledge in
research of pathways related to emotions, while the main tool used was the simple method of
classical conditioning, similar to that used by Pavlov in his experiments. In it he explored the
mechanisms by which animals predict a dangerous or a pleasant event. In these studies,
emotionally related stimulus (unconditioned stimulus), which was the unpleasant, threaten-
ing, associated with fear, or rewarding, and reward-related event, preceded by an emotionally
neutral (s conditioning) stimulus, mainly sound or light pulse [32–35].

After a period of learning (conditioning), animals are using these conditioned stimuli to predict
the magnitude and time of occurrence of the desired or undesired events. In further analyses
of conditioned fear, the researchers were able to map the entire neural path from the input of
sensory stimuli to output behavioural responses [36–38]. Studies have shown that just
amygdala, a complex structure of the temporal lobes, plays a key role in the coordination of
behavioural and psychosomatic reactions associated with fear [37–42]. When sound (neutral
stimulus) arrives to organ of Corti to signal danger, impulse to the amygdala comes from two
ways. The first is through the thalamus, through nucleus corpora geniculate medial, respon-
sible for fast processing of sound information that allows quick preparation of the body to
potentially dangerous and threatening event before sound region of the cerebral cortex of the
temporal lobe processes the audio information and discern whether it is a real danger or “false
alarm” [40]. The second path, which leads from the sound region temporal cortex to the
amygdala, is slower, but also more complex because it integrates functions of the higher centres
of the central nervous system. Electrophysiological studies have shown that conditioned
stimuli that preceded those unfavourable fear conditioning, then the fear associated, strength-
ens synaptic connections between the auditory thalamus and lateral nuclei of the amygdala.
The stimulus is passed into the central amygdala nuclei that project axons to different regions
of the hypothalamus, activating the sympathetic system and inducing the secretion of stress
hormones such as CRH (corticotropin-releasing hormone). The secretion of CRH in the
periventricular nuclei of the hypothalamus results in an increased secretion of adrenocortico-
tropic hormone (ACTH) in adenohypophysis and consequently increases the secretion of
glucocorticoids from the adrenal cortex, by which the body leads to a catabolic state. The central
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nucleus of the amygdala plays an important role in emotional behavior. Nociceptive inputs
through the spino-parabrachio-amygdala pathway probably contribute to pain-induced
changes in affective behavior, and the projections of the amygdala to the PAG-RVM (rostro-
ventromedial medulla) circuitry may be involved in mediating the influence of emotions on
pain. Stressful situations like physical exercise, exposure to extreme temperatures, fight, fear
and pain may induce a decrease in pain sensitivity. However, if these mechanisms are
deregulated, it creates a strong etiological factor backing the development of anxiety disor-
ders [43].

4. Case study: example of connection psychodynamic and neuroscientific
approach to treatment of anxiety

In recent years, there are numerous mental disorders as the consequences of extreme stress;
they are the official classifications of anxiety and PTSD. Post-traumatic stress disorder (PTSD)
develops in some people after exposure to an extreme stress or traumatic event. It is charac-
terized by three distinct types of symptoms consisting of re-experiencing of the event,
avoidance of reminders of the event and hyper arousal, which continue for a substantial period
of time. These symptoms indicate dysfunction in acquisition and extinction of fear condition-
ing, and the hippocampus has been the most consistently implicated brain region.

Our clinical experience has shown that hyper arousal symptoms and especially those associ-
ated with impulsive aggressiveness, such as hyperirritability, hyper excitability, hypersensi-
tivity, aggressive acting outs, outbursts of anger, present one of the dominant disturbances for
chronic PTSD patients. This kind of symptoms can be understood in the perspective of loss of
the affective modulation, which can explain the PTSD patients’ lack of capacity to use effect
states as cues to attend to incoming information. The elevated—arousal—state is likely to
precipitate flight-or-fight reactions in these patients, so they often go immediately from
stimulus to response without psychologically assessing the meaning of the event. This makes
them prone to freeze or, alternatively, to overreact in response to minor provocations [44].

The aim of our study was to assess possible changes in brain activation in PTSD patients after
2 years of intensive psychotherapy in form of closed-door group analysis in a heterogeneous
group specially designed in our clinic for treatment of PTSD patients.

4.1. Method and participants

Participants in our study were selected from all PTSD patients treated at the Clinic for
Psychological Medicine, University of Zagreb Medical School, in the period from April to July
2001. We selected 25 participants from the total of 82 patients treated in the day hospital unit
at the clinic over the period. All the participants in the study, as the most of our patients, were
Croatian war (1991–1995) veterans who actively participated in the combat and were exposed
to multiple traumatic experiences such as witnessing the death of the fellow soldiers and
sudden air-rides or artillery attacks. The patients who experienced other kinds of traumatic
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experiences such as prisoners of war and concentration camp detainees were not included in
this study (because they have difficult symptoms, and they need psychopharmacological
therapy, and other reason was ethical because we do not want to retraumatize these vulnerable
patients). They all signed informed consent to participate in the study.

The group evaluation was performed over 2-week group psychotherapy, as described above,
encompassing four group sessions and consisted of monitoring of patients’ symptom mani-
festation. The same co-therapist couple performed the selection for all the participants in the
study. Individual evaluation was organized in the form of Structured Clinical Interview for
DSM-IV (SCID-CV) [45]. The interview was held during the first week of patients’ treatment
at the Clinic and was conducted by the same therapist for all the participants. All therapists
conducting the selection were clinicians with at last 3 years of experience in working with
psych traumatized patients. Group therapists were not informed of the evaluation performed
by the individual therapist, conversely.

All patients selected for the investigation had chronic, combat-related PTSD with severe hyper
arousal symptoms, impulsive aggressiveness and no other Axis-I and/or Axis-II diagnosis in
accordance with DSM-IV criteria (American Psychiatric Association, 1994) [46]. Severity of
hyper arousal symptoms was assessed on the basis of anamnesis and heteroanamnesis and
also on the basis of symptoms they manifested in group therapy and individual psychiatric
interview. Only the patients who continuously over the two-week observation presented all
hyper arousal symptoms as defined in DSM-IV, and impulsive aggressiveness symptoms were
selected for the study. Impulsive aggressiveness symptoms were defined as: hyperirritability,
aggressive acting outs and outbursts of anger. Only patients who manifested these symptoms
in both individual interviews and all four group sessions over the observation period, and who
had positive anamnesis and heteroanamnesis for hyper arousal symptoms in the month
preceding the hospitalization, were included in the study. This selection design had to be
implemented because no psychometric instrument for assessing hyper arousal and/or
impulsive aggressiveness symptoms as such, qualitatively or preferably quantitatively, was
available in Croatia.

The patients selected for the study received no other than benzodiazepine pharmacotherapy
for at least 6 months preceding the study. Also, 4 weeks before the study entry the patients
received no psychotropic medication at all. After the psychiatric evaluation, neurological
examination was conducted for all participants to exclude those with possible neurological
comorbid conditions, head trauma or loss of consciousness in the year preceding the study.

All patients included in the study were male, right-handed, of similar age (mean = 42 years,
SD = 2) and had no history of alcohol or drug abuse or dependence.

Single photon emission computed tomography (SPECT) using Tc99-ECD functional brain
imaging was organized in the week after the two-week observation period immediately after
the first group session in that week to establish possible alterations in regional cerebral blood
flow (rCBF). The procedure was organized in the following way: patients who manifested at
least one and no more than three aggressive acting outs during the pre-SPECT session were
asked to remember the specific situation in the group that provoked the last aggressive acting
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out. The ultimate of no more than three aggressive acting outs during the designated session
was a preset criteria to enable remembering of the specific situation that provoked the last
acting out, but was not used because none of our subjects actually manifested more than three
aggressive acting outs during the pre-SPECT session. The subjects were asked to try to
remember the exact situation in the group that provoked their aggressive acting out and to
describe it, and they were included in the further procedure. Once again, all of our subjects
fulfilled these criteria and all declared very distressed when remembering the situation.
Following this, subjects were introduced into SPECT procedure, and the scans were obtained
in 50–60 min after the end of the session. Once again, immediately before the SPECT brain scan
was made, each subject was asked to remember the situation that provoked his last aggressive
acting out in the pre-SPECT session.

SPECT scans were started 20 min after the administration of 740 MBq of 99mTc-ECD in resting
state (“white noise” environment, without any auditory or visual combat stimuli provocation).
Measurements were made with IRIX triple-headed rotating scintillation gamma camera fitted
with high-resolution collimators, using a 360° circular orbit and step and shoot mode (20-s
image each 3°), so that the acquisition lasted 40 min. Within-subject correlated slices were
obtained.

Following regions of interest (ROI) were considered: temporal, frontal, orbitofrontal and
occipital cortices, cingulate gyrus, amygdala, thalamus, basal ganglia (caudate, putamen,
ventral basal ganglia) and cerebellum. The irregular ROIs were outlined in the right hemi-
sphere and mirrored in the left. The same investigator, blinded for all clinical data, placed ROIs.
For each ROI, mean counts per pixel in two consecutive slices were averaged to minimalize
partial volume effects. In each patient, studies were normalized to the mean whole-brain
uptake, so relative hypo/hyper perfusion was established for each ROI. The percentage of
asymmetry between two homologous regions was calculated as 200× (right-left/right-left),
where right and left indicate mean average counts per pixel in the ROIs of the respective
hemisphere. The negative values indicate thus lower perfusion in the right hemisphere.
Percentages of interhemispheric asymmetry between homologous brain regions were used to
identify abnormalities.

4.2. Therapy

Patients were subdued to a group psychotherapy used in the form of closed-door group
analysis with once a week 90-min session rate, focusing on patients’ interpersonal and social
relations and communication, specially designed in our clinic for treatment of PTSD patients.
The group consisted of 10 members: six men (Croatian war veterans) and four women (partners
of the war veterans, who were not related to the men in the group). During the psychotherapy
period, the patients consumed no pharmacotherapy, except anxiolytic (benzodiazepine)
therapy over the first 3 weeks of the therapy in order to alleviate acute symptoms and enable
the psychotherapeutic process.

People whose reactions to early traumas have become integrated into the totality of their
personalities are apt to repeat aspects of the trauma and defensive reactions to it in their
relationships with other people. In heterogeneous group, transference-oriented trauma
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groups, the social expressions of those trauma-related affects and cognitive schemata are
inevitably expressed on a social level and became readily observable.

Long-term heterogeneous groups can be particularly helpful to people with previous indi-
vidual therapy, where they had an opportunity to develop a language in which they can
identify their feelings and a basic curiosity about how they may contribute to their problems
in interpersonal relationships themselves. Patients “fitting” for the group analysis should have
the ability to observe their own problems, the ability to react emotionally as well as a certain
capacity to save somebody else’s emotions and the capacity for insight [47].

The therapeutic environment should be created in that way to enable individuals who are
similar in some way to understand and feel with others, but in the same time different enough
so they could watch and help other group members from different perspectives and positions.
The best group composition is if the members are similar in terms of ego development and
different in terms of interpersonal style. Groups that focus on the relationships between the
members allow new losses to be experienced, as object loses with concomitant grief and
sadness, rather than with narcissistic injuries accompanied by feelings of helplessness,
numbing and vengeful rage. As heterogeneous trauma groups mature, they gradually make
that transition. When that happens, the group members start getting the full benefit of the
strengths that traumatized persons have developed to survive catastrophic trauma.

4.3. Results

Based on the studies of normal subjects, it is well documented that the normal cerebral blood
distribution is bilaterally symmetric, with percentages of interhemispheric asymmetry never
exceeding 12% for any brain region [48, 49]. In our study, SPECT brain scans at the beginning
 of the psychotherapeutic treatment, with two-week period between, showed unilateral
(dominant brain hemisphere) 20% or more increase in the regional blood flow (rCBF) in the
projection area of ventral basal ganglia (VBG).

After 2 years of group psychotherapy, PTSD patient’s symptoms diminished, and they regained
adequate impulse control. Control SPECT scans, of the same group of subjects, were performed
in two separate occasions with 3-week period in-between. No differences from normal pattern
were found. Because of that reason, we do not need control group, because subjects acted as
their own control (before and after group psychotherapy).

5. Conclusion: the integration knowledge of psychodynamics and
biological aspects in treatment of anxiety disorder

In our study, we found unilaterally increased perfusion in the projection area of ventral basal
ganglia (VBG) in the dominant brain hemisphere, in our PTSD subjects with severe hyper
arousal symptoms and impulsive aggressiveness, and after 2 year of group psychotherapy, our
patients show no differences from normal pattern. Possible conclusion is that SPECT findings
are associated with the symptoms of PTSD. They receded together with the clinical manifes-
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tation of symptoms, so it could be used as neurobiological indicator in order to make psycho-
therapeutic intervention focused on symptoms and clinical remission yet neurobiologically
verified, as in our study.

Trauma is biochemically encoded into the brain in a variety of ways, including changes in the
availability and effects of neurotransmitters and neuromodulators.

Neuroanatomical encoding occurs through changes in structures like the hippocampus,
through coordination and integration of neural network functioning. The hyper arousal
symptoms and persistent re-experiencing of the traumatic event suggest abnormalities in
emotion and memory regulation implicating thus limbic brain regions as possibly associated
with the disorder.

As scanning techniques become more precise and the hardware more affordable, they will
without doubt become incorporated into treatment of PTSD and other disorders. As a part of
initial assessment, they could help therapists pinpoint areas of neural activation and inhibition.

Treatment planning will come to include specific psychotherapeutic and pharmacological
intervention to enhance growth and integration of affected networks.

Regular scans during the course of therapy may someday replace psychological tests as ways
of fine-tuning the therapeutic process and measuring treatment success. The psychiatrist must
be thought to think about the whole person first, to appreciate that each one is interesting and
unique, not simply a composite of symptoms that are used to make an ICD or DSM diagnosis
and provide treatment according to a standard algorithm.

It is possible to conclude that SPECT findings are associated with the symptoms of PTSD.

They receded together with the clinical manifestation of symptoms, so it could be used as
neurobiological indicator in order to make psychotherapeutical intervention focused on
symptoms and clinical remission yet neurobiologically verified, like as in Seedat study [50].
Functional brain imaging has opened a window to the living human brain in the acts of motor
tasks, experiencing symptoms, imagining a feared situation or telling a lie.

An examination of areas activated during different tasks has enhanced our understanding of
which neural networks participate in various functions [51].

Recent neurobiological research has confirmed Freud’s original observation that there are
essentially two forms of anxiety: one largely determined by psychological issues and another
driven by autonomous biological factors outside the realm of psychological content. Research
of locus coeruleus has been productive in defining the biological dimensions of anxiety.
Whereas Freud viewed the ego as the psychological seat of anxiety, modern neurobiological
researchers have identified the locus coruleous as the biological seat of anxiety. Neural
pathways enter this nucleolus from every level of the central nervous system, and efferent
pathways lead to all the major psychological systems involved in anxiety.

The existence of a neural mechanism for anxiety does not, however, preclude the usefulness
of psychotherapeutic techniques. Effective psychotherapy most likely results in long-term
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structural and functional changes in the brain that are related to changes in the expression of
genes.

Contemporary approaches to the treatment of mental disorders are not distinguished from
older ones by emphasis on drugs as by an emphasis of effective treatment. Psychotherapy is
fundamentally a learning process for its patients and as such is a way to rewire the brain. In
this sense, psychotherapy ultimately uses biological mechanisms to treat mental illness. This
does not mean, however, that psychotherapy involves learning, while drug therapy involves
something else, like correction of genetically dictated chemical imbalance. Even if chemical
imbalance was to account for mental disorders, the imbalance could result purely from
environmental factors, like some intensely stressful experience, or from environmental events
that trigger and amplify a genetic predisposition. The therapist’s job, whether using drugs or
not, is to restore mental well-being [52].

At the centre of psychotherapy is an understanding of mutual interweaving of nature and
education, successful and unsuccessful development and its impact on the healthy functioning.
When psychotherapy results in a reduction in severity of symptoms, the brain is, in some ways,
changed [52].

Fundamental premise was “that any form of psychotherapy is successful to the degree to which
it enhances positive experiential change and underlying neural networks, growth and
integration”. All forms of psychotherapy are successful to the extent they enhance change in
the relevant neural circuits. The brain is an organ of adaptation and built by experience during
development and rebuilt during psychotherapy. At the neural level, integration and commu-
nication of neurons are associated with feelings, cognition and behaviour. On the psychological
level, integration is marked with the ability to experience important life situation to be
dismissed with the inclusion of minimum defence.

From the perspective of neuroscience, psychotherapy can be understood as a special form of
enriched environment created to facilitate the growth of neurons and the integration of neural
connections. The therapeutic environment is, in fact, an environment tailored individually,
according to the symptoms and the patient’s needs [52].

Historically speaking, before the Freud’s treatment of psychiatric disease was the area of
neurology. Even Freud, who was a neurologist, believed that most psychiatric disorders have
an organic substrate and anticipated application medication. Freud wrote in 1914: “We must
be aware of the fact that our provisional ideas in psychology probably one day be based on
organic substructures”. In the article, “The draft of psychoanalysis” Freud says: “Maybe in the
future we learn to direct, through chemical substances, influence the quantity of energy and
its distribution in the mental apparatus” [53].

In the years that followed, the more emphasized the difference in the two approaches became,
but its peak is experienced in the 50s when the current psychodynamic psychiatry equated
with intellectual and better educated grouping of pharmacologically oriented psychiatrists.
Neuroleptics and antidepressants, which were discovered in the late fifties, have not been as
effective in the treatment, but research has increasingly intensified, and the drugs have become

The Integration of Psychodynamic Theories and Biological Aspects in the Development of Anxiety...
http://dx.doi.org/10.5772/65669

59



more efficient, which resulted in the DSM-III-R classification of diseases that did not include
psychodynamic knowledge in diagnosis mental illnesses [54].

Our neural web is determined by two types of effects: first one is genetics: this part is individual
from person to person; and the second one is external factors: it includes the environment
which moulds our genetics. This process of moulding genetics is to actually activate or
inactivate certain genes that are not used causing parts of the neural network to stop working
due to the inactivation. Moulding is dependent on multiple life style factors, like diet and
exercise [54].

Synaptic connections and communications do not go away. Psychotherapy works in such a
way that it uses the brains plasticity to cause forming of new synaptic connections which will
be stronger than the earlier ones and in cause be used more. Psychotherapy can also inhibit
the usage of undesired synaptic connections. Of course, for Stahl, this is ideally achieved
through the synergy with drugs and psychotherapy. He also states that medication can help
the facilitation process and enhance the health situation [55].

All this research of learning and the way we memorize does not just help us understand
psychotherapy, but it also gives us a new perspective of anxiety disorders involving the
inability to control fear, obsessions, compulsions and delusions. To end this paper, it should
be stated that the greatest leap forward would be a better collaboration between neurobiolo-
gists and psychotherapists in trying to find links between neurobiology and psychotherapeutic
processes [56].
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Abstract

Anxiety disorder (AD) is commonly comorbid with other mental illness. It could be a 
state or trait, controversially. Evidence for an association between alcoholism and anxiety 
has emerged from clinical studies of patients with alcoholism, and those of patients with 
anxiety disorders. Alcohol dependence (or abuse) as well as bipolar disorder (BP) is usu-
ally comorbid with anxiety disorder and/or depressive disorder, which often coexist and 
are difficult to distinguish from one another. However, in Han Chinese population, the 
comorbidity rate either with alcoholism or bipolar disorder was not reported as much 
high as reported in Caucasians, this finding of comorbidity between anxiety/depressive 
disorders and alcohol dependence (or abuse) or/and bipolar disorders, possibly at the 
genetic level, makes the differentiation of their categorical diagnoses in the association 
study vitally important.

Keywords: comorbidity, ethnics, genetics, mental illness

1. Introduction

Feinstein [1] started to draw attention on patients with one or more than one diagnosable dis-
ease and defined “Comorbidity” as “any distinct additional clinical entity that has coexisted or that 
may occur during the clinical course of a patient who has the index disease under study.” In the major-
ity of studies, comorbidity refers to the co-occurrence of at least two different disorders in the 
same individual. Although the majority of comorbidity research has been at the diagnostic 
(or syndrome) level (i.e., the presence of co-occurring DSM-IV disorders); another approach 
is to study the extent to which certain symptoms or symptom patterns tend to co-occur [2–5].

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



Regardless of types of anxiety disorder (AD), anxiety is one of the most prevalent of all psy-
chiatric disorders in other mental illnesses, such as mood disorders and alcoholism. Different 
types of mental illnesses commonly comorbid with AD as well as the ethnic role will be 
reviewed. The comorbidity has gained increasing prominence in psychiatry and psychology 
in the past few decades [6]. A distinction between two types of comorbidity has been drawn 
a decade ago by Angold et al. [7].

Reiger et al. [8] reported that approximately 15% of people suffered from AD, according to 
Diagnostic and Statistical Manual-3rd edition (DSM-III) during their lifetime. Keith et al. (1991) 
compared the prevalence of AD, including subtypes between community and the institute 
prevalence rates, and found the lifetime rate of AD was 15% overall, 16% in nursing home 
residents, 28% in prisoners, and 51% in patients in mental hospitals. Further, Robins et al. 
[9] studied the prevalence of AD and found that phobia is the most common AD (Figure 1).

As the more specific and classified the AD was studied, simple phobia was reported as the 
most common comorbidity, up to nearly 50%. Approximately 13% of people reported symp-
toms matching the DSM criteria, and social anxiety disorder was in the second place of highest 
reported disorder of anxiety. Post-traumatic stress disorder (PTSD), often goes unrecognized, 
but its prevalence reached 20% in victims of war trauma.

However, the more commonly recognized disorders, such as generalized anxiety disorder 
(GAD) and panic disorder (PD), have the lower lifetime prevalence rates of approximately 5 and 
3.5%, respectively. Another often underdiagnosed disorder, obsession-compulsive disorder 
(OCD), is found in 2.5% of the population. Interestingly, a recent study found very little change 
in the prevalence of mental disorders, including specific anxiety disorders, since 1990 [10].

Because of high recognition and high prevalence rate, researchers started to explore whether 
AD is a genetic-related psychiatric disorder. Therefore, genetic risk factors are being studied; 
researchers have found genetic predisposition for two broad groups of anxiety disorders: a 
panic-generalized anxiety-agoraphobia group and a specific phobia group [11]. More clini-
cally important risk factors include comorbid substance abuse and family history. Weissman 
et al. [12] conducted a 20-year study in the offspring of depressed parents and found a three-
fold increase in ADs, including greater substance abuse, younger onset, and more significant 
physical health concerns.

Although a genetic predisposition for developing an AD is likely [11], environmental stress-
ors clearly play a role in varying degrees. All of the disorders are affected in some way by 

Figure 1. Robins et al. [9] studied in the prevalence of subtypes of AD.
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external cues and how they are proceeded and reacted to. Research has also shown that 
patients suffering from anxiety are generally more sensitive to physiologic changes than non-
anxious patients, and panic disorder sufferers are even more sensitive to these than the GAD 
patients. Objective testing, however, reveals that physiologic changes between anxious and 
nonanxious patients are comparable. This heightened sensitivity leads to diminished auto-
nomic flexibility, which may be the result of faulty central information processing in anxiety-
prone persons [13].

The neuroanatomical foundation of anxiety may be related to the influence of the septohippo-
campal system in the brain on learning and memory [14]. Patients with AD manifest impaired 
divided attention [15], verbal learning, verbal recall [16], visual learning and memory [17], 
episodic memory and executive function [18], and cognitive information processing [19].

2. Anxiety disorder as comorbidity

2.1. Anxiety disorder as comorbidity in bipolar disorders

Prior to year 2000, there were few studies on bipolar disorder II (BPII) and little research into 
the differences between BPI and BPII patients. More and more studies have been conducted 
to distinguish between the subdivisions of bipolar disorders (BPI and BPII). Genetically, there 
was an association with the interaction between COMT and DRD3 gene in BPI [20] as well as 
the interaction between DRD2/ANKK1 and the ALDH2 gene in BPII patients [21]. A statisti-
cally significant, main effect for the Met/Met genotype of the COMT Val158Met polymor-
phism and a significant interaction effect for the Met/Met genotype of the COMT Val158Met 
and Ser/Ser genotypes of the DRD3 Ser9Gly polymorphism could predict BPI, but not BPII 
compared to normal subjects [20]. Moreover, Lee et al. [22] provided evidence that the ALDH2 
and 5-HT2A genes interact in BPI but not in BPII. A series of studies have been conducted to 
prove that BPI and BPII are different from genetic aspect.

Anxiety disorders have been reported as a common comorbidity in BP [23–28], the life time 
prevalence was reported by National Institute of Mental Health (NIMH) as 51.2% [29, 30], and 
current anxiety disorders in 31% of the first 500 patients enrolled in the Systematic Treatment 
Enhancement Program for Bipolar Disorder (STEP-BD) [30]. The National Comorbidity Survey 
reports that approximately 90% (BPI: 86–92%; BPII: 89%) of bipolar patients comorbid with 
AD [31–33]. More often, comorbid with panic disorder (PD), post-traumatic stress disorder 
(PTSD), and obsessive-compulsive disorder (OCD) either in the community or in primary care 
and psychiatric settings has been reported [30, 32, 34, 35]. There is a growing body of research 
evidence that bipolar depressives have comparable if not higher rates of comorbid anxiety dis-
orders than unipolar depressives [23, 24, 26–28, 36]. Accordingly, anxiety comorbidity could 
be a fundamental feature of bipolar disorder [37]. Recent studies reported that among all bipo-
lar disorders, BPII has higher comorbidity with AD than does BPI [23, 25, 26, 28, 38].

Other important aspects to be borne in mind are recognition and prognosis. Compared to 
noncomorbid BP, BP patients with AD are susceptible to a higher risk of suicidal behav-
ior [39], substance abuse [30, 40, 41], lower psychosocial performance [29] and has a more 
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 frequent family history of mental illness [42]. Moreover, the AD comorbidity can complicate 
the course of illness and pharmacological treatment strategies [43]. Not only the high comor-
bidity between BP and AD has been noticed, but the types of AD comorbidity in BP could also 
complicate the recognition of BPI and BPII and predict the prognosis. Patients with BP and 
AD are susceptible to higher risk of suicidal behaviour [39], substance abuse [30, 40, 41], lower 
psychosocial performance [29], and a more frequent family history of mental illness than BP 
patients without AD [42]. Moreover, the AD comorbidity would complicate the course of ill-
ness and pharmacological treatment strategies [43].

A number of studies [23–26, 44] have shown bipolar disorder to be highly comorbid with 
anxiety disorder; a prevalent rate of 51.2% was reported by the National Institute of Mental 
Health (NIMH) [30, 45]. BP is most frequently associated with panic disorder (PD), post-trau-
matic stress disorder (PTSD), and obsessive-compulsive disorder (OCD), whether in the com-
munity, in primary care, or in psychiatric settings [30, 32, 34, 35]. The National Comorbidity 
Survey reports that approximately 90% of BP patients (BP-I: 86–92%; BP-II: 89%) have at least 
one comorbid AD [31–33].

There is a growing body of research evidence that individuals with bipolar depression have 
comparable if not higher rates of comorbid ADs than do individuals with unipolar depression 
[23, 24, 26, 27, 36, 44]. Anxiety comorbidity is, then, a fundamental feature of BP [37]. Moreover, 
established studies [23, 25, 26, 38, 44] show that BP-II is more often comorbid with AD than 
is BPI. The BP patients with AD comorbidity have been pointed out to have worse prognosis, 
such as shortened euthymia, delayed remission, and rapid cycling. The AD comorbidity wors-
ens BP patients’ episode and their response to treatment, and increases their suicidal behavior. 
Previous researchers have also pointed out a higher possibility of comorbidity with substance 
use disorder in BP patient comorbid with AD (BP+AD) than in BP without AD (BP−AD) [30, 
34, 46–54]. Consequently, the comorbidity with AD receives more attention clinically [55, 56].

2.2. Anxiety disorder as comorbidity in bipolar disorders of ethnics

Chang et al. [57] found that the anxiety disorder comorbidity rate in both BPI (26.7%) and BPII 
(39.0%) were lower in Han Chinese in Taiwan than in Western populations (more than 50% in 
BPI and BPII) [26, 30]. There was no significant difference in the gender-based distribution of 
anxiety disorder in our patients, which agrees with one study [58] but disagrees with others 
[34, 59, 60] that report a higher prevalence in women than in men. One reason may be that 
lower prevalence of a disease shows a greater statistical meaning for fixed heritability and 
a fixed number of trait loci [61]. Therefore, the lower anxiety disorder comorbidity rate not 
only is more easy for researchers to look at the genetic factor of AD high comorbid with BP 
but also may decrease psychosocial, cultural, and other confounding factors. Those factors 
and their interaction might increase the prevalence rate of mental illness, especially anxiety 
disorder. In addition, a higher comorbidity rate with BPII than with BPI was found which 
agreed with most of large-sample epidemiological studies [23, 25, 26, 28, 38]. Patients with 
BP and co-occurring anxiety symptoms or anxiety disorders are susceptible to higher rates 
of depressive episodes [29], which may explain the higher comorbidity rate in patients with 
BPII than with BPI.
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For further investigation of the AD subtypes with BP, Chang et al. [57] found that the highest 
AD comorbidity in both subtypes of BP patients was GAD instead of PD or OCD, the major 
AD comorbidities in the western BP populations. Wittchen et al. [62] reported that the highest 
rate of comorbidity of GAD was associated with major depressive disorder (62.4%) and the 
lowest with BP (10.5%). One of the possible reasons may be due to ethnic differences or the 
genetic heterogeneity of anxiety disorder and depressive disorder like BPII. A higher occur-
rence of GAD with BPII was found in Chang et al. (2012)’s study, which is similar to previous 
studies showing higher occurrence of GAD with MDD [63, 64]. This gender difference in BPII 
could be derived from the high GAD-associated depression. However, the causal relationship 
should be further investigated. The other reason could be that the same diagnostic criteria of 
BPI and BPII except the duration might not be appropriate, the redefinition of the diagnostic 
criteria after more different ethnic BP subtype studies are suggested.

Chang et al. [57] have reported a relatively low rate of anxiety-disorder comorbidity in both 
BP subtypes in Han Chinese population in Taiwan, implying an ethnic possibility. Because of 
this low anxiety-disorder comorbidity in BP population in Taiwan, it was easier to identify BP 
patients with/without comorbidities to study the influence of anxiety-disorder comorbidity 
on neuropsychiatric performance. Although causal relationship between the comorbid anxi-
ety disorders in BPI and BPII is not yet clear, additional studies are required, and the ethnic 
differences are suggested to be taken into account.

BPII patients with anxiety-disorder comorbidity also showed more substance abuse and 
dependence, suicide attempts, and personality disorders than did BPI patients [23, 25, 26, 28, 
30, 57, 65]. After excluding the comorbidity of anxiety disorder, BPI and BPII patients have 
similar suicide rates, suggesting that AD comorbidity increases the risk of suicide in BPII 
[66]. The risk of suicide in Han Chinese BP patients in Taiwan may be lower than western BP 
populations, but it needs further study to confirm.

Anxiety disorders occur most frequently during depressive episodes in patients with BP [67], 
except for those in the depressive state, anxiety disorder would often present during sub-
syndromal states [68]. Boylan et al. [49] reported that about 32% of their BP patients had 
more than two comorbid anxiety disorders. The lower incidence in BPI patients (21.9%) and 
a similar incidence in BPII patients (33.8%) were found. This finding implies that BP patients 
with multiple anxiety-disorder comorbidities may have a more severe psychopathology and 
a worse prognosis, even with what is currently considered as appropriate treatment [69]. In 
addition, anxiety disorder may be a predisposing factor for BP. Long-term follow-up studies 
are needed to confirm whether some anxiety-disorder comorbidities are in remission during 
the inter-episode stage or increase in intensity as symptoms of depression worsen.

2.3 Genetic aspect in comorbidity with anxiety disorder in bipolar disorders

Relative genetic factor between BP and AD was proposed [70], but no definite susceptibility 
gene for BP has been identified. One possible explanation could be neither subtypes of BP nor 
comorbidities were differentiated in most studies [71–73]. The contribution of genetic factors 
to the etiology of BP has also been reported from studies on family, twin, and adoption [72, 
74]. From the twin studies, the inheritance for bipolar disorder overall is around 85% [75, 76]. 
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The distinction between BPI and BPII may be associated with different genetic categories [21, 
77–79]. Knowing the association between AD comorbidity and BP at the genetic level may 
improve our understanding more in this mental illness.

Dopaminergic dysfunction has been implicated in the pathogenesis of bipolar disorder, espe-
cially the dopamine D2 receptor gene (DRD2) on chromosome 11q22.3, and dopamine D3 
receptor gene (DRD3) on chromosome 3q13.3, expressed exclusively in the limbic regions 
of the brain responsible for controlling emotions and behavior as well as cognition [80, 81]. 
The DRD2 Taq-IA (rs1800497) restriction in fragment length of polymorphism is linked to the 
density of dopamine D2 receptors [82]. A variety of studies have analyzed dopamine recep-
tor genes for their associations with BP or AD, including polymorphisms in DRD2 [83, 84]. 
The DRD3 gene is encoded as a target site for antipsychotic agents, which are efficient in the 
treatment of this disorder. The most frequently studied allele variation of the DRD3 gene is 
the DRD3 Ser9Gly polymorphism (rs6280) [85], causing a serine- (Ser) to-glycine (Gly) substi-
tution and a significantly increased dopamine binding affinity [86]. The Gly9 allele is associ-
ated with significantly greater odds for treatment response to antipsychotics [87, 88]. Possible 
association between the DRD2 gene, DRD3 gene, and bipolar disorder has been reported in 
a family-based study [89] but not in others [83, 84, 90, 91]. Therefore, the DRD2 and DRD3 
genes are of particular interest in the study of susceptibility to bipolar disorder because both 
effective episodes and neurocognitive impairments are important aspects of BP [92] and AD.

In the midbrain-hindbrain regions, another important role in the development of dopaminer-
gic neuron, brain-derived neurotrophic factor (BDNF), in which the BDNF gene was selec-
tively deleted, the number of tyrosine hydroxylase-expressing dopaminergic neurons was 
found reduced [93]. During the developing years and in adulthood, BDNF gene encoded on 
human chromosome 11p13 was shown to regulate the expression of DRD3 in the nucleus 
accumbens [94]. The involvement of BDNF in the pathogenesis of mood disorders and the 
mechanism of mood stabilizing medication has been suggested [95]. Genetic studies explored 
the potential association between BDNF gene variants and bipolar disorders yet yield con-
flicting results. The most investigated BDNF gene is Val66Met (rs6265) with functional con-
sequences from valine (Val) to methionine (Met) at codon 66 [95–98]. The Met allele has been 
pointed out to have association with impairments in intracellular trafficking and activity-
dependent secretion of BDNF in neurons [95–98]. A significant association between Val66Met 
and bipolar disorder has also been reported in several studies conducted in North American 
and European populations [100–103] with overtransmission of the Val allele while other stud-
ies in the Asian populations were not [99–101]. About 80% with Val allele was reported in the 
European population while only 50% was reported in Asian [102], the ethnic difference could 
be the possibility.

2.4. The DRD2 gene associated with ALDH2 in bipolar II disorder with anxiety disorder

There is an increased risk of mental disorder among relatives of anxiety neurotics from family 
studies [103]. Therefore, if the DRD2 locus is linked to a predisposition to conduct AD and BP, 
its relation with anxiety disorder and BP is worth further examination. Knutson et al. [104] 
proposed molecular explanation that a low serotonin turnover rate and aggressive behavior 
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There is an increased risk of mental disorder among relatives of anxiety neurotics from family 
studies [103]. Therefore, if the DRD2 locus is linked to a predisposition to conduct AD and BP, 
its relation with anxiety disorder and BP is worth further examination. Knutson et al. [104] 
proposed molecular explanation that a low serotonin turnover rate and aggressive behavior 
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are mediated by negative emotions such as insecurity and anxiety. Some studies also suggest 
that conduct disorder might lead to alcoholism because of the tendency for a person to be 
impulsive [105] and to exhibit behavior disinhibition [106]. Besides the association of DRD2 
gene with anxiety and mood regulation, we also set forth to determine the possible relation-
ship with DRD2 in AD and BP to examine any association between DRD2 and other possible 
genetics.

Brain-imaging study [82] shows that healthy controls with an A1 allele of the DRD2 TaqIA 
gene have fewer DRD2 receptors than those without the A1 allele. Individuals with at least 
one A1 allele appear to have up to 40% fewer striatal DRD2 receptors than those carrying the 
A2/A2 allele [107]. The DRD2 TaqIA A1 allele was associated with fewer DRD2s in the stria-
tum and hence, a lower dopaminergic function.

Enzymes that function in the metabolic breakdown of acetaldehyde are considered as the 
ALDH2 gene; the enzyme functioning in the metabolic process of acetaldehyde is majorly 
influencing drinking behavior and the development of alcoholism. The ALDH2 shows 
two variant alleles: ALDH2*1 and ALDH2*2. The ALDH2*1/*1-encoded enzyme is active 
in the metabolism of acetaldehyde, whereas the enzymes encoded by the ALDH2*1/*2 and 
ALDH2*2/*2 are partially and totally inactive, respectively. It is believed that the ALDH2*2 
allele, with reduced enzyme activity, provides protection against the risk of developing alco-
holism [108]. In previous reports, nearly half of the East Asian population has the ALDH2*2 
allele variant [109], including Han Chinese in Taiwan [108, 110], but this allele is rarely found 
in other ethnic populations.

Wang et al. [111] revealed the relationship among DRD2 gene and ALDH2 gene between BP 
with and without AD and found, we examined whether the DRD2 and ALDH2 genes were 
associated with comorbid BP-II and AD. The study results revealed the significant associa-
tion of DRD2 Taq-IA A1/A2 in the BP-II with AD and the significant interaction between the 
ALDH2 and DRD2 genes in BP-II without AD, respectively. Our findings provide genetic 
evidence to support the hypothesis that BPII with or without AD might be two distinct mental 
illnesses [112, 113]. Such interaction also implies the complex role of dopamine system in the 
pathogenesis of BPII.

2.5. The DRD3 gene and BDNF gene associated with bipolar subtypes with/out anxiety 
disorder

Chang et al. [114] investigated the association between DRD3 gene and BDNF gene in bipolar 
subtypes comorbid with/without AD. They found a significant main effect of the Ser/Gly of 
the DRD3 Ser9Gly polymorphism in BPII+AD, and interaction with the BDNF Val66Met Met/
Val genotype and indicated a possible mediator by the BDNF Val66Met Val/Val genotype in 
the development to the AD comorbidity in the BPII. The involvement of the DRD3 Ser9Gly 
Ser/Gly genotype disagrees with the previous studies of the risk to develop anxiety disorders, 
such as obsessive compulsive personality (OCD) [115, 116]. This difference may reflect the 
report that in Han Chinese, the most AD subtype comorbidity in BP subtypes is generalized 
anxiety disorder [57] instead of OCD or panic disorder mostly reported in the western popu-
lation [6]. Further investigation between ethnics should be considered.
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Takahashi et al. [117] has reported the effect of the DRD3 and BDNF variation on brain mor-
phology in midline and medial temporal lobe structures in healthy controls. Gourion et al. 
[118] earlier has reported that this interaction was associated with earlier emergence of psy-
chosis in schizophrenia patients. The involvement of abnormal dopamine regulation in bipo-
lar disorders have been reported in gene-gene interaction study; however, this interaction is 
associated with treatment response of dopamine receptor antagonists for bipolar disorders or 
previous psychotic symptoms may require further studies with additional characterization 
and phenotyping.

There have been some reports about that the Met heterozygotes compared to the Val homozy-
gotes of the BDNF Val66Met polymorphism have impairment in intracellular trafficking and 
activity-dependent secretion of BDNF in neurons [95–98]. In addition, the Ser heterozygotes 
compared to the Gly homozygotes of the DRD3 Sere9Gly polymorphism were reported to 
decrease the dopamine binding affinity [86]. Odds for BPII+AD were higher for those BDNF 
Met66Val Met/Met and Met/Val with the interaction of the DRD3 Ser9Gly Ser/Gly genotype 
compared to those with Gly/Gly genotypes.

For the results in the BPI, a main effect of BDNF Met/Val genotype was found to be associated 
with BPI−AD, and an interaction was found between BDNF Met/Val with DRD3 Ser9Gly Ser/Ser 
genotype in BPI−AD. From the results in both subtypes, it implies the different involvement of 
DRD3 and BDNF genetic variants between two subtypes of the BP, and the variation of neuropsy-
chological performance [119]. No case with the DRD3 Ser9Gly Gly/Gly genotype was reported 
in the BPI−AD, and impact of the AD comorbidity on the BPI impaired their executive function 
and attention, while psychomotor speed, working memory, and visual immediate memory was 
impaired in the BPII [119], implying the different roles of the DRD3 Ser9Gly polymorphisms.

Chang et al. [114] have provided initial evidence of the involvement of dopaminergic path-
way with DRD3 Ser9Gly gene in the pathogenesis of bipolar disorder. For the results in the 
BPI, a main effect of BDNF Met/Val genotype was found to be associated with BPI−AD, and an 
interaction was found between BDNF Met/Val with DRD3 Ser9Gly Ser/Ser genotype in BPI−AD. 
From the results in both subtypes, it implies the different involvement of DRD3 and BDNF 
genetic variants between two subtypes of the BP, and the variation of neuropsychological per-
formance [119]. No case with the DRD3 Ser9Gly Gly/Gly genotype was reported in the BPI−AD, 
and impact of the AD comorbidity on the BPI impaired their executive function and attention, 
while psychomotor speed, working memory, and visual immediate memory was impaired in 
BPII [119], implying the different roles of the DRD3 Ser9Gly polymorphisms.

The results in Chang et al.’s study [114] not only replicated Lohoff et al. [120] finding that the 
positive association was between the Val allele and the BPI patients, but also related to the AD 
comorbidity. However, a disagreement was noticed between this study and previous findings 
of association between the Met allele with anxiety disorders [121, 122], indicating the possible 
ethnic variation. Moreover, the major subtype of AD comorbidity in the Han Chinese BPI and 
BPII was general anxiety disorder [57] while PD or OCD was the higher comorbidity with the 
BP in the western population [30, 32, 34, 35]. The genotype distribution of the BDNF Val66Met 
polymorphism in current study is consistent with other Asian populations, but different from 
European populations [102].
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3. Anxiety disorder as comorbidity in alcoholism of ethnics

3.1. The relationship between DRD2 gene and ALDH2 gene in anxiety-depression 
alcoholism

Several studies in alcohol detoxification have been reported that the DRD2 gene may be 
associated with high scores of anxiety and depression in alcohol dependence. Patients with 
alcohol dependence comorbid with anxiety and/or depressive disorders represented the 
greatest risk of relapse [123–125]. In a double-blind treatment study using bromocriptine, 
ALC individuals with DRD2 A1 allele showed the greatest improvement in craving and anxi-
ety [126]. These observations are in agreement of an association between DRD2 gene and 
anxiety-depressive alcohol dependence (or abuse). To elucidate the association between the 
DRD2 gene and alcohol dependence in Han Chinese population with attempts to overcome 
the possible confounding effects and to reduce false-positive or -negative results, Huang et 
al. [127] compared individuals with solely anxiety-depression (ANX/DEP), individuals with 
both alcohol dependence and anxiety-depression (ANX/DEP ALC), and individuals with 
pure alcohol dependence and normal controls. Strong linkage disequilibrium between the 
TaqI A and B polymorphisms of the DRD2 gene was reported. Huang et al. [127] found that 
the frequency of the A1/B1 haplotype was significantly higher in the ANX/DEP ALC group 
than that of controls. There was no association between the DRD2 haplotype and pure alcohol 
dependence or ANX/DEP when compared to controls.

Since ALDH2 is a crucial enzyme for ethanol catabolism which might also play an important 
role in dopamine catabolism and risk for alcoholism, the involvement of the ALDH2 gene 
with the association of the DRD2 gene and ANX/DEP ALC was further investigated. It was 
shown that the DRD2 gene is associated with ANX/DEP ALC only after controlling for the 
ALDH2*1/*1 genotype, supporting the contention that the DRD2 gene may interact with the 
ALDH2 genes in ANX/DEP ALC.

3.2. Interaction between personality traits and genes in anxiety-depressive alcoholism

Cloninger has hypothesized of lower novelty seeking and higher harm avoidance in type 
I alcoholism compared with healthy volunteers. Later, Huang et al. [127] and Huang et al. 
[128] have proved that anxiety-depressive alcohol dependence (ANX/DEPALC) could be 
a genetically well-defined subtype of alcoholism linking to DRD2. Similar clinical char-
acteristics with Type I alcoholism has been found in the ANX/DEPALC with late-onset 
and more anxious/depressed traits, and their suffering from anxiety/depression related 
to heavy drinking. The higher NS and HA scores were found in the ANX/DEPALC than 
in the pure ALC. This result might indicate that ANX/DEP ALC belongs to a subtype of 
alcoholism [127]. Furthermore, an association was found between ANX/DEP ALC and NS, 
but only in subjects with DRD2 TaqIA A1+ allele (including A1/A1 or A1/A2 genotype). 
In addition, the difference in NS between ANX/DEP ALC and Pure ALC existed in sub-
jects with S/S genotype of 5-HTTLPR. The potential genes, DRD2 TaqIA A1+ allele and 
5-HTTLPR may involve in the development of ANX/DEP ALC with novelty seeking per-
sonality trait [127].

Comorbid Mental Disorders in Anxiety Disorders: Genetic Aspects of Bipolar Disorders and of Ethnicity
http://dx.doi.org/10.5772/66117

73



Further analysis with stratification of the DRD2 TaqIA A1/A1 or A1/A2 genotype subjects, the 
difference in NS scores was only found in subjects with 5-HTTLPR S/S genotype. The ANX/
DEPALC was associated with HA only in subjects with 5-HTTLPR S/L and L/L genotypes, sug-
gesting that the personality traits of type I alcoholism in Cloninger’s model might need modi-
fication. The 5-HTTLPR polymorphism involved in both NS and HA implied that personality 
traits related to multiple genes could be possible in developing mental disorder. Therefore, 
multiple genes would be suggested to be considered in the further study .

4. Summary

Wang et al. [111] provided preliminary evidence that comorbid BP-II+AD might be one of the 
subtypes of BPII. The DRD2 gene could be an important candidate gene for the comorbidity 
of AD in other mental illness and ALDH2 gene might moderate the impact of DRD2 gene on 
BPII with or without AD. Moreover, Chang et al. [114] revealed the exact effect of this interac-
tion on DRD3 binding affinity and neuron secretion of BDNF is not clear yet may be associ-
ated with the pathogenesis of anxiety disorders. The Gly/Gly genotypes of the DRD3 Ser9Gly 
have been associated with unipolar depression [129]; this might explain the main effect was 
only found in the BPII+AD but not in the BPI+AD. A possibility could be ethnic differences or the 
genetic heterogeneity of AD and depressive disorder like BPII; because in the Han Chinese, 
GAD has been reported as the major AD comorbidity in the BPII [57] while it was reported 
to be associated with major depression in other ethnics [64, 130]. In addition, ADs occur most 
frequently during depressive and depressive manic episodes in BP patients [67] as well as 
during subsyndromal depressive states [68]. Since long-term follow-ups have shown that 
patients with BPII have a more chronic course, more mood episodes, more major and minor 
depressive episodes which last longer than those of patients with BPI [131–133], whether the 
interaction between the BDNF and DRD3 genes is related to the clinical characteristics of 
BPII+AD, for example, depression-proneness, may still require further study.

Previous studies provided initial evidence of the involvement of dopaminergic pathway as 
well as serotonin system in the pathogenesis of bipolar disorder [110, 113, 134, 135]. However, 
whether the interaction of these genes leads to dysfunctional dopaminergic signaling or sero-
tonin regulation and to what extent these genes would affect the etiology of bipolar disor-
der with AD comorbidity still require further clarification. Moreover, AD playing the role of 
comorbidity in BP and alcoholism showed relatively lower prevalence rate in Han Chinese 
while compared to previous studies conducted in Western population. This finding implied 
an ethnic possibility which has been supported in some studies with genetic investigation. 
Moreover, in both BP and ALC with AD comorbidity have been reported to have relationship 
with dopaminergic genes as well as serotonin-related genes, the ALDH2 gene plays the most 
important role in both disorders with AD comorbidity. The frequency of ALDH2 gene has 
been found differently in Han Chinese compared to Caucasians, further causal-relationship 
investigation of this gene in AD comorbidity is needed to confirm.
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Abstract

Substance use disorders is a worldwide  public health problem that commonly ocur together 
with our psychiatric and medical disorders. Along with etiologic origins, prognosis of anxi-
ety disorders intercepts with substance use disorders. Due to overlapping symptoms and 
complaints, it is always difficult for clinicians to recognise these disorders separately. In 
addition, selecting the best treatment approach is challenging because of the relative risk 
for developing anxiety disorders in substance use patients or vice versa. In this chapter, 
authors are focused on adding new aspects to the clinicians for evaluating, treating and fol-
lowing patients with comorbid substance use disorder and anxiety disorder.

Keywords: anxiety disorder, substance use disorder, comorbidity, diagnosis, treatment

1. Introduction

Comorbidity is a medical term, implying any distinct additional clinic condition that exists 
during the progress of an index disease in a patient. Growing evidence has revealed various 
associations or interactions between many mental disorders. Nevertheless, when evolving 
diagnostic criteria and symptom diversity are taken into account, researchers developed dif-
ferent definitions in order to build a consensus among clinicians for patients meeting criteria 
for more than one mental disorder. Several authors asserted the terms “dual diagnosis”, “con-
current disorders” and “co-occurring disorders” for defining such patients, and the authors 
of this chapter will use the term “comorbidity” to indicate any anxiety disorder and any sub-
stance use disorder (SUD) co-observed in the same individual. Although there is insufficient 
data about the underlying mechanisms of psychiatric comorbidity, the presence of comorbid-
ity is generally associated with worsened prognosis, poor treatment outcomes, medication 
abuse risk and lower treatment compliance.

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



As a statistical rule, disorders with high prevalence rates might be expected to be diagnosed 
in the same individual concurrently. When it comes to mental disorders, epidemiological 
studies in general population have detected a frequent occurrence pattern. Taken together, 
despite some methodological issues, anxiety disorders and substance use disorders are both 
disabling conditions, which often occur together.

2. Epidemiology

Data from clinical studies and community-based studies report a significant association 
between these disorders. In their first article derived from the results of the National Institute 
on Alcohol Abuse and Alcoholism’s National Epidemiologic Survey on Alcohol and Related 
Conditions (NESARC), Grant et al. used Diagnostic and Statistical Manual of Mental Disorders, 
Fourth Edition (DSM–IV) definitions for this study and found that 12-month prevalence of 
any anxiety disorder was 11.08%, 12-month prevalence of any SUDs was 9.35% [1]. Among 
individuals with any SUDs, 17.71% had at least one independent anxiety disorder during the 
last 12-month period, and 1.46–10.54% had a specific anxiety disorder. Among participants 
with an anxiety disorders, 14.96% of them had at least one substance use disorder. Diagnosed 
with alcohol and drug use disorders increased the risk for any anxiety disorders 1.7–2.8 times. 
A few years later Grant et al. announced weighted 1-year incidence rates of any anxiety disor-
ders and any drug use disorders, as 1.57 and 0.31, respectively [2]. In their NESARC-III study, 
in which they used DSM-5 criteria, they found prevalence rates of 12-month any drug use 
disorder as 3.9% and rates of lifetime any drug use disorder as 9.9%. Also, they announced 
adjusted odd ratios for the association between 12-month drug use disorder and any anxiety 
disorder as 1.2 and 1.3 for the association between lifetime drug use disorder and any anxiety 
disorder [3]. Using data from NESARC study, Conway et al. postulated that lifetime preva-
lence rates of any anxiety disorder among people diagnosed with drug use disorders are 
higher than the general population, 29.9 versus 16.16% [4]. Compton et al. used the same data 
and announced that after adjusting for psychiatric comorbidity, odds ratios detected statisti-
cally significant only between any anxiety disorder and drug dependence [5]. According to 
Mericle et al., approximately 8.2% of white Americans, 5.8% of Latin Americans, and 5.4% of 
Black Americans 2.1% of Asian Americans met criteria for lifetime co-occurring substance use 
and mental disorders. With regard to the data composed of three different community-based 
surveys, Mericle et al. suggested that 55.4% of individuals diagnosed with any SUDs also met 
criteria for any mental disorders, and among them, any anxiety disorders were the highest 
with a co-occurance rate of 47.3% [6].

Community-based epidemiologic studies have also been conducted in other countries. In 
their latest study, derived from the data from the 2007 National Survey of Mental Health and 
Wellbeing, McEvoy et al. found no significant relationship between any anxiety disorder and 
any SUD [7]. Merikangas et al. analysed six studies from Germany, Mexico, Netherlands, 
United States and Canada and found a strong association between anxiety disorders and 
SUDs. Comorbidity rates of anxiety disorders and SUDs were different among these coun-
tries and varied between 9.9 and 56% [8]. Leray et al. announced that overall prevalence of 
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Study Sample Diagnostic tools Results

Grant et al. 2006 [1] 43,093 Americans NESARC DSM-IV (AUDADIS) In a 12-month period 17.71% 
of individuals with SUD met 
criteria for AD

Grant et al. [2] 34,653 Americans NESARC DSM-IV (AUDADIS) Weighted incidence for any 
AD is 1.57, for any SUD is 0.31. 
Low risk for comorbidity

Grant et al. [3] 36,309 Americans NESARC DSM-5 (AUDADIS) People with DUD are 1.2 
times of greater risk of having 
any AD in 12-month period, 
1.3 times of greater risk for 
lifetime

Compton et al. [5] 43,093 Americans NESARC DSM-IV (AUDADIS) Among all mental disorders in 
the study, odds ratios are only 
significant between any AD 
and drug dependence

Conway et al. [4] 43,093 Americans NESARC DSM-IV (AUDADIS) Prevalence of any AD is higher 
among individuals with DUD 
than the normal population, 
29.9 vs 16.16%

Mericle et al. [6] 20,013 US Citizens CPES DSM-IV (WMH-CIDI) Prevalence rate of any AD 
among people with SUD is 
47.3%

McEvoy et al. [7] 8841 Australians NSMHWB DSM-IV (WMH-CIDI) No significant association 
between SUD and any AD

Merikangas et al. [8] USA, n = 2874 Germany, 
n = 3021 Mexico, n = 1734 
Netherlands, n = 7076  
Ontario, n = 6902  
USA, n = 8098 ICPE

DSM-III-R Different comorbidity rates 
between AD and SUD, ranging 
from 9.9 to 56%

Leray et al. [9] 36,105 French citizens  
MHGP

MINI 3.7% of people with any AD 
met criteria for drug addiction

Toftdahl et al. [10] 463,003 Dutch citizens ICD-10 Prevalence rate of any SUDs in 
patients with AD, PTSD and 
OCD is 24.8, 17 and 11.4%, 
respectively

Lai et al. [11] 22 epidemiologic surveys Variable diagnostic methods People diagnosed with any 
SUD are of 2.9 times greater 
risk of diagnosing any AD

Only studies with epidemiologic surveys are included. NESARC, National Epidemiological Survey of Alcohol and 
Related Conditions; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; AUDADIS, 
National Institute on Alcohol Abuse and Alcoholism’s Alcohol Use Disorder and Associated Disabilities Interview 
Schedule; AD, anxiety disorder; SUD, substance use disorder; DUD, drug use disorder; DSM-5, Diagnostic and 
Statistical Manual of Mental Disorders, Fifth Edition; CPES, Collaborative Psychiatric Epidemiology Studies; 
NSMHWB, National Survey on Mental Health and Wellbeing; WMH-CIDI, World Mental Health-Composite 
International Diagnostic Interview; ICPE, International Consortium in Psychiatric Epidemiology; DSM-III-R, 
Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised Form; OCD, obsessive-compulsive 
disorder; PTSD, posttraumatic stress disorder.

Table 1. Brief information about recent population-based studies of anxiety disorders-SUD comorbidity.
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anxiety disorders in adult French population was estimated to be 21.6 and 3.7% of individuals 
with a diagnosis of an anxiety disorders also met criteria for drug addiction [9]. In a recent 
population-based study from Denmark, Toftdahl et al. established prevalence rates of SUDs 
in patients with anxiety disorders, posttraumatic stress disorder (PTSD) and obsessive-com-
pulsive disorders (OCD) as 24.8, 17 and 11.4%, respectively [10]. In a recent meta-analyses 
and systematic review in which 22 community-based studies from different countries were 
evaluated, Lai et al. found high association between illicit drug use and any anxiety disorder 
(pooled odds ratio 2.907). In other words, people with SUDs were 2.9 times of greater risk 
of having any anxiety disorder [11]. Table 1 presents the brief information about the studies 
aforementioned.

Epidemiologic studies focusing on clinical cases often examined prevalence of anxiety disor-
ders (ADs) in individuals with SUD and prevalence estimates range from 4 to 80.3%. In their 
prospective cohort study, Franken and Hendriks detected lifetime prevalence of any AD as 

Study Sample Diagnostic tools Results

Franken and Hendriks 
[12]

116 inpatients under substance 
abuse treatment

CIDI SCL-90 DSM-III-R 
ASI-Drug

Lifetime prevalence of any AD 
was 53.4%, current prevalence 
was 38.8%

Bakken et al. [13] 146 alcohol-dependent inpatients 
114 poly-substance-dependent 
inpatients

DSM-IV CIDI Weighted incidence for any AD 
is 1.57, for any SUD is 0.31. Low 
risk for comorbidity

Bakken et al. [14] 60 poly-substance abusers, 194 
alcohol-dependent patients

DSM-IV CIDI HSCL-25 48.6% of the sample met criteria 
for SAD

Sbrana et al. [15] 287 patients with various 
mental disorders, inpatient and 
outpatient setting

SCID 4% of patients with OCD also 
had DUD, 6% of the patients 
with PD also had DUD

Rosen et al. [16] 140 opiat-dependent patients  
over 50 years old

CIDI SF-12v2 27.8% of dependent patients also 
had PTSD, 29.7% of dependent 
patients had GAD

Smith and Book [17] 56 outpatients involved in 
substance abuse treatment 
program

SCID PSWQ ASI BDI Prevalence rate of any AD 
among people with SUD is 
47.3%

Goldner et al. [18] Systematic review and meta-
analysis, including 11 studies

Various diagnostic tools 29% of the patients in the studies 
met criteria for ADs and 50% of 
the participants reported anxiety 
symptoms

Only studies consisting of clinical samples are included. DSM-III-R, Diagnostic and Statistical Manual of Mental 
Disorders, Third Edition, Revised Form; ASI-Drug, ASI Drug Use Severity Composite Score; CIDI, Composite 
International Diagnostic Interview; SCL-90, Symptom Checklist-90 Revised; DSM-IV, Diagnostic and Statistical Manual 
of Mental Disorders, Fourth Edition; HSCL-25, Hopkins Symptom Checklist; SAD, social anxiety disorder; SCID, 
Structured Clinical Interview for DSM-IV; PD, panic disorder; DUD, drug use disorder; SF-12v2, Short form health 
survey; PTSD, posttraumatic stress disorder; GAD, generalised anxiety disorder; ASI, anxiety sensitivity index; BDI, 
Beck depression Inventory; PSWQ, Penn State Worry Questionnaire.

Table 2. Brief information about recent clinical studies of anxiety disorders-SUD comorbidity.
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Only studies consisting of clinical samples are included. DSM-III-R, Diagnostic and Statistical Manual of Mental 
Disorders, Third Edition, Revised Form; ASI-Drug, ASI Drug Use Severity Composite Score; CIDI, Composite 
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Table 2. Brief information about recent clinical studies of anxiety disorders-SUD comorbidity.
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53.4% and current prevalence of AD as 38.8% in an inpatient substance abuse population [12]. 
Bakken et al. asserted that current social anxiety disorder (SAD) diagnosis among patients with 
SUD was 51%, and this rate was higher than the alcohol-dependent patient group [13]. In their 
later study, Bakken et al. reported 48.6% of their study population met criteria for SAD [14]. 
Sbrana et al. evaluated both inpatients and outpatients diagnosed with mental disorders and 
found that 4% of the participants with OCD had drug use disorder, and 6% of the participants 
with panic disorder (PD) had drug use disorder [15]. In patients with opiate dependency, 
Rosen et al. found the prevalence of PTSD and generalised anxiety disorder (GAD) as 27.8 
and 29.7%, respectively [16]. Smith and Book analysed 56 patients with substance use disorder 
and postulated that 32% of the patient group met criteria for GAD [17]. Goldner et al. made 
a systematic review about patients with non-medical prescription opioid users and reported 
that 29% of the patients in the studies had the diagnosis of AD, and 50% of the patients were 
reporting anxiety symptoms [18]. Table 2 presents the brief information about these studies.

Current literature indicates a comorbidity between substance use disorders and anxiety dis-
orders; however, while evaluating the study results, clinicians should pay attention to some 
important issues including study designs, population or participants included in the study, 
diagnostic tools or criteria used, population size. Individuals with SUD involved in the studies 
may be in different stages of the disorder: experiencing withdrawal symptoms or abstinent, 
etc. Current diagnostic instruments are insufficiently sensitive to discriminate AD symptoms 
or substance-related symptoms, and training of the interviewers participated in the study for 
the diagnostic tools might not be standardised.

3. Development and maintenance of substance use-anxiety comorbidity

Based on search results, clinical experience and expert opinions, these disorders are both in a 
causal and etiologic relationship in both the development and maintenance of this comorbid-
ity. Different models have been developed in order to shed light to the comorbidity of anxiety 
and substance use disorders. In direct causal model, a primary psychopathology causes a 
secondary psychopathology. It has been well known that some substances including alcohol 
reduce anxiety and stress levels in a short time after they are consumed. This model is named 
as “tension-reduction” [19], “self-medication” [20] and “stress-response-dampening” [21] by 
different researchers. In all models, individuals use substances in order to reduce their anxi-
ety levels and therefore, in most of the studies evaluating AD-SUD comorbidity, results indi-
cate AD precedes the SUD. Smith and Book found GAD preceding to SUD in their study [17]. 
Having PTSD diagnosis was a risk factor for SUD, reported in a 10-year longitudinal study 
[22]. But also, according to the vulnerability hypothesis, any substance use increases anxiety 
levels and psychological arousal in time and makes the individual prone to develop PTSD 
after traumatic event or stress. Robinson et al. found evidence supporting self-medication 
theory and put forward the idea that self-medication in AD constitutes risk for developing 
SUD or vice versa [23]. Swendsen and Conway found that except GAD, ADs were predic-
tors of later drug dependence [24]. In another community-based study, SAD was found to 
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be a risk factor for cannabis dependence [25]. On the contrary, there are studies pretending 
that substance-related symptoms and/or substance withdrawal symptoms might play a role 
in the onset of AD. Using the data from a large community sample, authors claimed that 
lifetime cannabis use was found to be associated with lifetime and current panic disorder 
(PD) diagnosis, but current cannabis use was associated with only panic attacks [26]. Brady 
et al. conducted a clinic study and asserted that half of the patients had PTSD before onset 
of cocaine dependence, and the other half met criteria for cocaine dependence before PTSD 
diagnosis [27]. According to Stewart and Conrod, once the comorbidity is present, these dis-
orders pretend to serve to maintain the existence of one another. In bidirectional model, an 
individual with an AD may use substances in order to relieve symptoms of anxiety or stress. 
In time, after SUD develops, experiencing craving or withdrawal might exacerbate physical 
symptoms, and thus, panic attacks may be triggered or anticipation anxiety for the attacks 
may escalate [28].

Although epidemiological evidences are relatively determined, there is subtle data in the lit-
erature regarding biological etiology of this comorbidity. Hodgson et al. examined a sample 
of Mexican-Americans and identified a region on chromosome 18, possibly responsible for 
drug dependence and anxiety comorbidity [29].

4. Assessment and diagnosis

In the literature, assessment of comorbid mental disorders is generally performed in non-SUD 
psychiatric patients, and it is a bit more complicated to assess the comorbid mental disorders 
of patients with current diagnosis of SUD. In individuals with SUD who are applying to health 
care providers, it might be difficult for professionals to distinguish anxiety symptoms from 
the anxiety disorder. When evaluating the presenting symptoms, it is better to keep in mind 
that symptoms might be independent of the substance used, might be secondary to intoxica-
tion or withdrawal or might be due to an unidentified effect of the substance used. Diagnosing 
the comorbidity is often complicated by the anxiolytic or anxiogenic effects of the substance 
used. Being an extension of the primary/secondary disorder model, the DSM-IV and DSM-V 
classifies “substance-induced disorders (SIDs)” as a distinct diagnostic entity, which occurs 
during a period of heavy substance use or within the first 4 weeks of withdrawal. To diag-
nose a SID, symptoms should be heavier and more disabling than the symptoms expected 
to be presented in withdrawal or craving. A question may arise while evaluating a patient 
with SUD. Would diagnosing an AD in a patient with SUD require great distress and social/
occupational impairment or would endorsement of the symptoms/diagnostic criteria by the 
patient be enough for the diagnosis?

Structured Clinical Interview for DSM-V (SCID) is a semi-structured interview tool, designed 
for clinicians and interviewers with adequate training and/or clinical expertise. Having four 
different versions (clinician, personality disorders, research and clinical trials), it is offered 
to be used after a short overview and general screening of the patient. Although administra-
tion of the tool can take up to several hours, test-retest study of DSM-IV diagnoses postu-
lated excellent reliability of Axis I and Axis II diagnoses and SUDs [30]. Because established 
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questionnaires and scales implemented in non-abusers might misdirect both the patient and 
the clinician. In line with this hypothesis, Kranzler et al. conducted a research in a popula-
tion with SUD and asserted that, SCID had poor validity for AD in such populations [31]. 
Kranzler et al. also asked the efficiency of the clinicians in diagnosing psychiatric disorders 
in patients with SUDs and found that clinicians using an unstructured clinical interview may 
be effective in diagnosing SUD, but, on the other hand, they may fail in diagnosing comorbid 
psychiatric disorder. They offered using SCID by trained clinicians may enhance the validity 
of both SUD diagnosis and comorbid disorders [32].

Thus, a more reliable and valid diagnostic tool for evaluating psychiatric disorders among 
substance abusers, Hasin and Grant developed the semi-structured diagnostic interview, 
Psychiatric Research Interview for Substance and Mental Disorders (PRISM) [33]. As well 
as substance use diagnosis, clinicians can use PRISM in order to evaluate current or lifetime 
diagnosis of some psychiatric disorders. Diagnostic sections of PRISM are modular, providing 
the interviewer to use it for treatment or research needs. Question patterns in the substance 
use module need gathering further and detailed information from the patient, if only the 
response is “yes” to any of them. After publication of DSM-IV, PRISM adapted to PRISM-IV, 
but one study found that the reliability of some DSM-IV ADs in the adapted form was lower 
when compared to other mental disorders [34].

Developed by the National Institute on Alcohol Abuse and Alcoholism (NIAAA), The Alcohol 
Use Disorder and Associated Disabilities Interview Schedule (AUDADIS) is used for diagnos-
ing current or lifetime diagnoses of mood, anxiety, SUD and personality disorders. Although 
it is commonly used for population-based surveys, clinicians can use AUDADIS to tailor 
the treatment of the patient based on the responses to this schedule. Hasin et al. found this 
semi-structured interview concordant with PRISM-5 and suggested them for determining 
dimensional measures of psychopathology [35]. Developers of the tool recommend using 
computer-assisted version.

The Composite International Diagnostic Interview (CIDI), developed by World Health 
Organisation, helps clinicians in gathering information both for diagnosis and treatment 
planning. Concordance of CIDI with SCID found to be excellent for alcohol dependence, fair 
for drug dependence, good for alcohol and drug abuse [36].

The assessment of patients with AD and SUD comorbidity is a sensitive process, which 
requires a good therapeutic relationship, detailed medical history and both physical and 
psychiatric examination. Family history of any mental disorders should be interviewed and 
establishing contact with a spouse or a family member would bring contribution. Drawing 
a timeline representing the course of the psychiatric and physical symptoms and diagnosis 
would be helpful in detecting periods of exacerbation and remission.

Evaluating the patient during period of abstinence from substances is generally recom-
mended, but it can be difficult in clinical practice. Forming a retrospective timeline show-
ing both anxiety and substance use symptoms longitudinally might shed light into temporal 
sequence and the presence of anxiety symptoms during abstinence periods. Patient might 
create a prospective diary system by recording substance use and physical/mental symptoms. 
This system might help understanding which situations or emotions direct the individual to 
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substance use and whether withdrawal or craving can precipitate or exacerbate symptoms 
of anxiety. The information gathered from this diary system would also be useful for the 
clinician in formulating a treatment plan and later evaluation of the efficacy of the treatment 
interventions [37].

5. Prognosis in comorbidity

Recent evidence indicates current diagnosis of AD result in poorer treatment results and 
increased relapse risk in patients with SUD. In other words, patients who have anxious 
complaints or symptoms during or after SUD treatment might carry risks for using vari-
ous substances to alleviate anxiety symptoms. As Smith and Book reported in their study, 
GAD interferes with SUD treatment [17]. In Oumette et al.’s follow-up study, comorbid AD 
impaired engagement in SUD treatment, and comorbid AD-SUD patients had worse results 
in functioning and symptom measures when compared with patients with SUD alone. 
About 41.6% of patients with comorbid diagnosis reported significant distress [38]. Ford et 
al. reported that severity of PTSD symptoms is associated with poor contingency manage-
ment, but not standard treatment [39]. In their follow-up study, Mills et al. found no relation 
between PTSD and poor treatment initiation/completion of SUD. But also in this study, 2 
years after the beginning of treatment, PTSD symptoms remained significant and caused dis-
ability [40]. In addition to these results, Tomasson and Vaglum found better SUD treatment 
outcomes with comorbid ADs [41].

Brown et al. found that in women with PTSD, relapse occurred more rapidly than non-PTSD 
women and the authors claimed that substance using individuals with PTSD return imme-
diately to using substances to relieve their anxiety symptoms [42]. Brown also examined 
6-month outcomes of women with PTSD-SUD diagnosis, and relapse was observed at 52% of 
the patients. Twenty-four percent of the population remitted from PTSD. In this study, only 
significant predictor of substance use relapse was the severity of PTSD re-experiencing symp-
toms at attendance. Re-experiencing symptoms were also identified as predictor of PTSD sta-
tus at follow-up [43]. Oumette et al. evaluated male patients in their post-treatment period 
for 2 years and revealed that SUD-PTSD individuals had poorer treatment outcomes, and 
also SUD-only individuals were more likely to have remitted than SUD-PTSD group [44]. In 
another study by Oumette et al., they reported that attendance to the 12-Step program was 
associated with remission (defined as abstinence from all drugs, no problems associated with 
substance use and minimal alcohol use). They also emphasised that soon after discharge from 
acute SUD treatment, starting PTSD-oriented treatment was predictor of SUD remission 5 
years later [45, 46]. Taken together, PTSD-SUD individuals tend to relapse more quickly fol-
lowing SUD treatment, PTSD re-experiencing symptom severity is a predictor of relapse to 
substance use, starting the PTSD treatment soon after SUD treatment is associated with better 
substance use outcomes in 5 years.

There is limited information about PD-SUD comorbidity in the literature. In a community-
based study, among other mental disorders, PD had the greatest odd ratio for being diag-
nosed with current SUD [47]. Fals-Stewart and Schafer examined the effects of OCD diagnosis 
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on SUD, and among participants, those who took interventions for OCD had better treatment 
outcomes and had longer periods of abstinence [48]. According to Bruce et al., the presence 
of a SUD decreased the treatment outcomes of GAD by nearly fivefold and increased the 
recurrence of GAD symptoms by nearly threefold. There were no differences in treatment 
responses or recurrence rates for social phobia at 12 year follow-up period [49]. Differences 
in the results of the studies may be related to diagnostic instruments, nature of the substance 
used and duration of treatment administered.

In their systematic review, Fatseas et al. evaluated 12 studies available from the literature and 
found lifetime prevalence of anxiety disorders ranging from 26 to 35% in opiate-dependent 
patients under treatment. In opiate-dependent patients anxiety comorbidity had a complex 
and heterogeneous aetiology, but the current data recommend treating anxiety disorders in 
the first place in order to prevent opiate dependence. Among ADs in these studies, phobic 
disorders often precede the onset of opiate-dependence [50].

6. Treatment approaches

Even SUD-AD comorbidity has unfavourable outcomes, patients and families often encoun-
ter economic and systemic barriers to achieve treatment. Between 2003 and 2006, only 9–11% 
of those who could benefit from drug treatment could able to receive treatment [51]. In a 
review, current barriers to reach treatment were defined as payer financing systems, clinical 
and organisational limitations and confidentiality of patient records [52].

The most important part of treatment planning is deciding when (immediate or elective) 
and how (pharmacoterapy, psychotherapy, hospitalisation or integrated approaches) to treat 
these comorbid psychiatric conditions. Results from current studies present a complex aspect 
of the effect of the comorbidity of these disorders on treatment outcomes. The impact of AD 
diagnosis on SUD outcomes is complex that some studies suggest no significant impact on 
treatment outcomes and some suggest worse outcomes. But all of the study results agree on 
no clear negative effects of pharmacotherapy on anxiety outcomes. Also SUD treatment does 
not directly impact anxiety symptoms but in early stages of abstinence, following detoxifica-
tion, anxiety symptoms significantly decrease.

Very few studies examined the safety and efficacy of pharmacotherapy for comorbid AD-SUD 
diagnosis. Buspirone was used in a group of opiate-dependent patients under methadone 
maintenance treatment, and authors did not observe any significant improvement in anxiety 
or substance use outcomes [53]. A series of case reports about imipramine use for the treat-
ment of “phobic anxiety” SUD comorbidity postulated minor short-time improvements in 
both AD and SUD outcomes and patients who maintained the imipramine treatment for a 
long time had lower relapse to substance use rates [54]. On the other hand, later studies about 
imipramine use for cocaine and opioid dependence did not find significant benefits for the 
SUD-AD comorbidity, also when tolerability of selective serotonin reuptake inhibitors (SSRIs) 
and selective noradrenaline reuptake inhibitors (SNRIs) taken into account, they are recom-
mended as the first-line treatment approach [55, 56].
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When compared to antidepressants, benzodiazepines have the benefits of a more rapid anxio-
lytic effect, but their use in the treatment of SUD-AD has been controversial, due to concerns 
about abuse potential. In parallel with these concerns, there is a few literature examining the 
efficacy of safety of benzodiazepines in the treatment of AD-SUD [55]. Also, there are data in 
the literature suggesting that people with a personal and family history of SUDs may be more 
susceptible to addictive potential of benzodiazepines and thus might carry greater risk of 
medication abuse [56, 57]. Additionally, benzodiazepine misuse is more common in patients 
with SUD, especially among those with a diagnose of more sever SUD, polysubstance users 
and greater psychiatric comorbidity [58]. Despite all, a case series about using benzodiaz-
epines for AD-SUD suggested that benzodiazepines were able to sustain abstinence when 
patients were selected carefully and monitored closely [59].

Until well-controlled studies are conducted, safety and efficacy of benzodiazepines for this 
population will remain unknown. Therefore, alternative therapies with better safety and effi-
cacy profiles are recommended as the first-line therapeutic approach. Considering benzodiaz-
epines is recommended only after these treatment options are ineffective [56, 59].

Studies have also evaluated the effect of some pharmacotherapeutic agents for comorbid 
AD-SUD. Topiramate, modulating principally gamma-amino butyric acid (GABA) and gluta-
mate-mediated neurons, has been presumed as a treatment for cocaine dependence [60]. Also, 
there are studies suggesting topiramate as an effective treatment option in certain ADs such as 
SAD [61], OCD [62] and PTSD [63]. Also, studies about another GABA-ergic agent tiagabine, 
which has been shown to be effective in the treatment of some ADs, have conflicting results 
about the treatment of SUDs [64].

After reviewing general treatment considerations, authors would like to present acknowl-
edgement about each anxiety disorder in the light of the current literature.

7. Post traumatic stress disorder

Epidemiologic studies indicate high comorbidity rates for PTSD-SUDs. The NESARC study 
found lifetime prevalence as 6.4 and 46.4% of people with PTSD met criteria for any SUD 
and 22.3% of them met criteria for substance dependence [65]. Based on the data from the 
Australian National Survey of Mental Health and Well-Being survey, 34.4% of individuals 
diagnosed with PTSD had at least one SUD, generally more than one SUD [66]. In clinical 
settings, when compared to patients without PTSD, patients with PTSD found to be 14 times 
more likely met criteria for SUD [67]. Rates of lifetime PTSD in treatment-seeking SUD popu-
lations range from 30 to 60% [68]. Studies about PTSD-SUD comorbidity indicate earlier onset 
of substance use, more polysubstance use, more cognitive distortions, more comorbid mental 
disorders, more frequent self-destructive behaviour and increased vulnerability to revictimi-
sation [69].

Studies trying to define neurobiological mechanisms underlying this comorbidity focused 
on hypothalamic-pituitary-adrenal (HPA) axis and noradrenergic system. In the cerebro-
spinal fluid of individuals with PTSD, levels of corticotropin releasing factor (CRF) and 
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norepinephrine were detected higher than normal levels. Considering the role of CRF and 
norepinephrine as a mediator of the relationship between stress and substance seeking 
behaviour, future research about these might explain “self-medication of PTSD symptoms 
using substances” theory in some individuals [70].

Although current knowledge suggests concurrent and integrated treatment strategies for 
patients with comorbid PTSD-SUD, studies about medications in the treatment of this comor-
bidity are lacking. In a prospective observational study, opioid replacement therapy was 
found to be effective at reducing substance use in patients with opioid dependence and PTSD. 
However, patients with comorbidity received higher doses of opioid medication and attended 
more psychosocial treatment sessions when compared to SUD-only group [71].

N-acetylcysteine (NAC), a derivative of the dietary amino acid cysteine, is used as a mucolytic 
agent for pulmonary diseases and used for acetaminophen toxicity. Providing an increase 
in the production of glutathione, it is supposed to restore substance-related glutamatergic 
dysregulation, and a study has shown its modest efficacy in reducing cocaine use and craving 
[72]. There are randomised controlled trials exploring its efficacy versus placebo in the treat-
ment of SUD-PTSD comorbidity.

With the recent studies, the neuropeptide oxytocin has become a favourable treatment option 
in many psychiatric disorders. Because oxytocin is supposed to have anxiolytic and fear-mod-
ulating effects, it becomes a promising treatment option to augment exposure-based thera-
pies for PTSD-SUD comorbidity [73]. Furthermore, with regard to neuroimaging studies, it 
is postulated that oxytocin might mitigate the dysregulation of corticolimbic brain circuitry, 
a neurobiological mechanism underlying SUD-AD comorbidity [74]. Current literature indi-
cates that combining oxytocin treatment with psychosocial interventions may improve the 
treatment outcomes of this comorbidity.

Psychosocial treatment approaches can basically divide into non-exposure-based and expo-
sure-based treatments. Seeking Safety (SS) aims to educate patients about decreasing risky 
behaviours, coping with substance triggers, developing self-control skills and enhancing 
communication skills to build a supportive environment. Transcend is an eclectic, 12-week 
partial hospitalisation group program and consists of 12-step treatment programs, cogni-
tive behavioural therapy (CBT), psychodynamic and constructivist interventions. CBT for 
PTSD has an 8–12 session protocol that focuses on breath training, psycho-education and 
coping skills (e.g. cognitive restructuring and relapse prevention). Among these treatment 
approaches, researchers have been studied SS most thoroughly. But, there is no evidence sup-
porting any significant positive effects of non-exposure-based treatments in the treatment of 
PTSD-SUD comorbidity [75].

Exposure-based psychosocial treatment approaches include prolonged exposure and concur-
rent treatment of PTSD and cocaine dependence. Prolonged exposure (PE) includes psycho-
education, breathing training, in vivo exposure and imaginal exposure. Concurrent treatment 
of PTSD and cocaine dependence (CTPCD) is a 16-session treatment program. In first 5 ses-
sions patients complete coping skills training, learn PTSD-focused psycho-education and PE 
treatment rationale. After one session focusing on imaginal and in vivo exposure, coping skills 
treatment is continued throughout the treatment protocol. According to a systematic review 
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by Dam et al., exposure-based psychosocial treatment interventions might be more promising 
in concurrent treatment for PTSD-SUD comorbidity [75].

8. Panic disorder

Lifetime prevalence of panic disorder was 4.7%, and 12-month prevalence of panic disorder 
was 2.7% in United States [76]; people with lifetime SUD diagnosis were found to be 1.3 times 
more likely to meet criteria for panic disorder [3]. But there is no study or case report in the 
literature about the treatment of PD-SUD comorbidity.

9. Social anxiety disorder

According to NESARC data, prevalence rate of SAD-SUD comorbidity is 2.4% in general 
population [77]. Book et al. found that the presence of SAD had a significant negative effect 
on treatment motivation [78]. In their later study, they also postulated that there were no 
differences in the anxiety levels of people seeking treatment with comorbid SAD-SUD and 
SAD-only, but they also suggested the clinicians to be aware of the difficulties in engaging 
SAD-SUD patients in social communications [79]. There is only one case report about phar-
macotherapeutic approach of SAD-SUD, and gabapentin was found to be effective in a patient 
with SAD-SUD comorbidity [80].

10. Obsessive-compulsive disorder

There is not much study in the literature about OCD-SUD comorbidity. In their study, 
False-Stewart and Schafer found that symptoms of OCD were subtle for the patient, and 
the patients might have the tendency to hide their symptoms. They also postulated inte-
grated OCD/SUD physchotherapeutic interventions as an effective treatment approach for 
the comorbidity [48].

11. Generalised anxiety disorder

People with lifetime SUD diagnosis were found to be 1.3 times more likely to meet criteria 
for GAD [3], and the presence of GAD has a negative impact on treatment outcomes. Because 
GAD symptoms may be similar to the symptoms of intoxication or withdrawal, it is recom-
mended to delay assessment of GAD until this period ends. No clinical trials of pharmaco-
therapuetic interventions on GAD-SUD have been conducted.

There are no data available in the literature about the comorbidity of novel psychoactive sub-
stances (synthetic cannabinoids, designer drugs, etc.) use and any anxiety disorder. Acute or 
chronic use of some of these substances is associated with anxiety symptoms and some people 
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with anxiety disorders use these substances in order to relieve their complaints. Basically, this 
mutual relationship might be perceived as common etiologic origins but well-designed stud-
ies about this comorbidity should be conducted in the recent future.

12. Conclusion

In the last few decades, the close relationship between SAD and SUD has been well-docu-
mented. After then, research has focused on diagnosing comorbidity and tailoring treatment 
for the index patients. Today, most of the patients have the opportunity to receive treatment 
from both mental and addiction services. Sometimes patients are directed from one clinic to 
the other based on the current presenting symptoms of referral.

Although patients with SUD-AD comorbidity face with increased distress, social/occupa-
tional impairment and complicated clinical course, there is limited knowledge about effective 
treatment approaches. Future research should focus on developing integrated psychosocial 
treatments and pharmacological interventions. Discovering underlying neurobiologic mecha-
nisms may help clinicians better understand prognostic and diagnostic parameters of this 
pathophysiology and treatment outcomes.
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Abstract

Introduction: Remotely delivered interventions for childhood anxiety disorders (e.g.,
delivered via telephone, Internet, computer, serious games, or apps) are efficient in mental
health problems, surpassing concerns in the dissemination of evidence-based treatment.
The present study aims to conduct a systematic review of parental involvement in remote
cognitive-behavioral therapy (CBT) interventions for child anxiety disorders. The main
objectives are (1)  to present the state of the art  of  existent knowledge on parental
involvement in remotely delivered CBT interventions for anxiety disorders in children
and adolescents and (2) to propose a conceptual model which could be considered in
designing effective remotely delivered interventions for anxious youth.

Research  methods:  Two  independent  raters  conducted  comprehensive  systematic
searches of electronic databases (PsychInfo, Cochrane, PubMed, Scopus, Web of Science)
up to April 10, 2016. We have included eight remote CBT interventions and presented
their characteristics.

Conclusion: Parental involvement in remotely delivered CBT interventions for child
anxiety treatment is important to consider; however, more randomized controlled trials
need to be conducted. Tailoring such interventions according to child-parent factors,
child-parent relationship quality, and treatment preferences has been suggested. Finally,
a new conceptual model has been proposed, which could guide future research.

Keywords: anxiety, child, remote, CBT
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1. Introduction

Anxiety disorders are the most widespread mental health problems in children and adoles-
cents, affecting approximately 117 million of youths, with a worldwide prevalence of any
anxiety disorder of 6.5% [1]. Anxiety disorders in youths are associated with a high burden of
disease, being the second leading cause of disability-adjusted life years and years lived with
disability rates, after major depressive disorder for girls, and the third leading cause of
disability for boys, after major depressive disorder and conduct disorder [2]. Childhood anxiety
disorders often persist in adulthood [3], becoming a chronic condition, so that anxious children
turn into anxious adults with impaired functioning in several psychosocial domains [4].

2. Evidence-based treatments for child and adolescent anxiety

2.1. Existent treatments

At present, according to mental health guidelines [5], the first-line treatment delivered in youth
anxiety disorders is cognitive-behavioral therapy (CBT), which is an efficient intervention for
youths [6]. However, a high number of youths are unresponsive to treatment (40%) [6]. Even
though evidence-based treatments exist, there are many problems in reaching these popula-
tions: trained therapists, costs, rural areas, or stigma associated with going to a mental health
clinic. Due to current problems in disseminating evidence-based treatments, remotely
delivered interventions have emerged and proved to be efficient treatments for multiple
conditions, both in adults [7] and in youth populations [8].

2.1.1. Remote treatment for child anxiety

There is a wide variety of remotely delivered treatments for child and adolescents with anxiety
disorders [9]. Remote interventions can be delivered over Internet, computer, telephone, SMS,
mobile apps, videoconferences, serious games, and virtual reality devices. In the last years,
there has been a surge in such interventions due to people’s greater access to technology.

2.1.1.1. Internet-delivered interventions

Internet-delivered CBT interventions (iCBT) are those treatments in which the content of the
treatment is presented online (for a synthesis of iCBT interventions see [10]). There is evidence
that iCBT is an efficient intervention for anxiety disorders in youths of all ages, from preschool-
ers to adolescents. Namely, in a pilot study conducted on children with specific phobias, iCBT
was efficient in reducing the main symptoms [11]. The same protocol was tested in a random-
ized controlled trial (RCT) for children with anxiety disorders and seemed to be an efficient
treatment [12]. Also, iCBT treatments considerably reduced social phobia in a sample group of
adolescents [13]. A feasibility study showed that iCBT delivered in a tailored format was an
efficient treatment in a sample group of adolescents with mixed anxiety disorders [14]. These
results were also sustained by an RCT conducted on children with mixed anxiety disorders
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[15]. Other studies bring evidence that iCBT treatments for children can be as effective as golden
standards, i.e., face-to-face CBT delivered in a clinic [16]. Online-delivered CBT is also efficient
in anxious preschool children, albeit it is delivered mostly as a parenting intervention [17, 18].

2.1.1.2. Computerized interventions

Computerized CBT interventions (cCBT) are often delivered over CD-ROMs. Several trials
have shown that cCBT are efficient interventions with comparable results to face-to-face
treatments [19]. In an adolescent sample of anxious youths, cCBT delivered over 12 weeks was
more efficient than waiting control [20]. When compared with treatment as usual (TAU), cCBT
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2.1.1.5. Teleconferencing/chat

Telepsychiatry refers to psychiatric applications using videoconferencing communication. The
TeleLink Mental Health Program (TeleLink) is a feasible manner in which children with mental
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health problems from remote areas can be treated [28]; supervision-based telepsychiatry for
therapists can also be delivered [29].

2.1.1.6. SMS/e-mail

‘Reach Out, Rise Up’ is a text message intervention that significantly reduced anxiety and
depression scores in a sample group of youths [30]. The intervention consisted of sending three
text messages each week, for a period of 10 weeks: one message regarding psychoeducation
content, one challenge related to the content learnt, and an inspirational message.

2.1.1.7. Interventions delivered via virtual environments, virtual reality

Virtual reality (VR) represents a set of technologies that allow an individual to interact in real
time with a 3D virtual environment. There are many interventions in virtual reality delivered
for children and adolescents with anxiety disorders. In a feasibility study on VR therapies for
social phobia in children, parents, children, and therapists rated such environments as
acceptable and useful tools [31]. St-Jacques [32] compared a combined in vivo with VR
exposure with exposure in vivo for children with arachnophobia, in order to investigate
differences in motivation levels in children. There were no differences between the two
conditions in terms of motivation; however, there were several interactions with parts of the
treatment. Gutiérrez-Maldonado [33] tested VR exposure for children with school phobia in a
sample group of children aged between 10 and 15, compared with no treatment. Despite the
fact that school-related fears diminished considerably, general anxiety was not changed.

2.2. Parental involvement in offspring’s treatment

There is mixed evidence regarding parental involvement in child CBT treatment, while there
is proof that parental involvement does not add significantly to a child’s therapy [6, 34], recent
studies show that parental involvement in child therapy is associated with better outcomes in
terms of remission rates at follow-up [35]. In a study focusing on in-session as well as out-
session activities, there emerged some differences (high involvement in the former, low in the
latter) that could stand for possible explanations for the mixed findings regarding added
benefits of parental involvement in child anxiety treatment [36]. So far, no qualitative or
quantitative approaches have been conducted in order to investigate/summarize parental
involvement in remotely delivered CBT interventions with anxious children and adolescents.
Such an approach is needed due to the fact that there are many remote interventions targeting
mental health problems in youths which differ in several characteristics. Apart from charac-
teristics related to the number of modules/sessions delivered, content, multimedia presenta-
tions, therapists involved (with or without clinician guidance), there are also differences with
regard to parental involvement. While in several studies on remote CBT interventions, parents
are mentioned only because they are the legal caregivers of the youth and they offer parental
consent on their child’s involvement in treatment, and are sometimes involved in the youths’
mental health assessments (self-reports and clinician assessments) at the beginning and end
of treatment, in other trials parents are actively involved in youth therapy. In these trials,
parents read materials, help their children cope with anxiety, and have phone sessions with
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clinicians. However, it is unclear whether parents should be involved in youth remote CBT
anxiety treatment.

2.2.1. Aim/objectives

The main objectives of the current review are: (1) to offer the state of the art of existent
knowledge on parental involvement in remotely delivered CBT interventions for anxiety
disorders in children and adolescents and (2) to propose a conceptual model which could be
considered in designing effective remotely delivered interventions for anxious youth.

3. Method

The current systematic review has been conducted in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) statement [37].

3.1. Inclusion and exclusion criteria

We included only (a) randomized controlled trials with (b) remotely delivered (c) cognitive-
behavioral interventions for (d) youths (children and adolescents), with (e) either a primary
diagnosis and/or elevated symptoms of anxiety, which also involved (f) parents in the
intervention.

We excluded trials in which the intervention did not include parental involvement in the
treatment, the protocol was not CBT-oriented, or if the intervention was delivered exclusively
for parents or conducted with adult participants. Also, trials in which the primary disorder
was not anxiety, or targeted a primary medical condition, were excluded. Studies analyzing
secondary data, systematic reviews/theoretical synthesis of literature, and feasibility studies
were excluded. We selected only those studies published in English. There was no limitation
regarding the year of publication.

3.2. Search strategy

Electronic databases (PsychInfo, PubMed, Scopus, Web of Science) were consulted by two
independent assessors up to April 10, 2016. We combined various terms related to the means
of delivery, with terms pertaining to anxiety, as well as various terms indicating CBT treat-
ments, and terms germane to children and adolescents. Finally, all these terms were combined
with those related to randomized controlled trials. The reference lists of pertinent papers and
meta-analyses published on the subject were screened in order to identify potentially relevant
articles. We repeated the search on July 25, 2016, to double-check and identify whether new
articles had been published since the first search.

3.3. Quality assessment

We assessed the quality of the studies included using the Risk of Bias’ tool, developed by
Cochrane Collaboration [38]. We included the following sources of bias: random sequence
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generation (selection bias), allocation concealment (selection bias), blinding outcome assess-
ments (detection bias), and the incomplete outcome data (attrition bias). We did not include
blinding of participants and personnel (performance bias) due to the fact that in remotely
delivered treatments, most of the time, the therapists involved cannot be blinded regarding
patients’ allocation.

4. Results

4.1. Literature search

The literature search resulted in 3121 records. After removing duplicates, we screened the titles
and abstracts of 2340 papers. Of these, 2298 papers were rejected and we further read the full
text of 42 papers. Thirty-four papers were rejected due to the following reasons: no parental
involvement (n = 12), interventions delivered exclusively with parents of anxious children (n
= 2), delivered only with adult participants (n = 8), targeting a primary medical condition (n =
1), not CBT (n = 1), secondary analysis (n = 1), not RCT (n = 5), systematic reviews (n = 2),
primary disorder not anxiety (n = 2). Subsequently, a total of eight RCTs were included in the
synthesis. Figure 1 presents the flowchart describing the inclusion of studies.

Figure 1. Flow diagram of study selection process.
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Table 1. Characteristics of the studies included.

4.2. Study characteristics

A summary of the characteristics of the studies included (number of participants, age, type of
remote intervention, parental involvement) is described in Table 1.
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4.2.1. Types of interventions

March et al. [15] tested the efficacy of an iCBT intervention for child anxiety disorders. BRAVE
for Children-ONLINE consisted of ten sessions for children delivered over 10 weeks, combined
with six sessions delivered for parents. Booster sessions were also conducted at the end of the
treatment in order to prevent relapses and to consolidate learnt skills. This intervention was
delivered with therapist support; however, there was only minimal involvement, namely
weekly online contact and two telephone sessions (description of the program and guidance
on exposure). The credibility of the program was high; nevertheless, there was moderate
satisfaction with the treatment, both in child and in parent ratings. Adherence, defined as the
number of participants that completed the entire intervention, was between 33.3% (children)
and 60% (parents), while at the 6-month follow-up this was higher, namely 62% (children) and
72.3% (parents).

Spence [16] investigated the efficacy of BRAVE for adolescents-ONLINE, compared with
clinical-based treatment and wait-list. Adolescents had to complete ten sessions, while their
parents completed five sessions. iCBT had similar outcomes to face-to-face treatment delivered
in a clinic. Adherence was between 39% (adolescents) and 66% (parents). At the 12-month
follow-up, 57% adolescents and 79% parents had completed all modules. There was moderate
satisfaction with the treatment for both adolescents and parents; however, parents from the
clinical condition reported a higher degree of satisfaction.

McGrath [39] compared a telephone-based CBT intervention with usual care for anxious
children and found significant effects 240 days after the intervention had finished, with no
effects after 120 days. The ‘Chase Worries Away’ intervention consisted of eleven CBT sessions
plus two booster sessions in which a coach delivered the intervention by telephone. Parental
involvement is not clearly described in this study, even though it is stated that telephone
sessions with a coach were delivered with the family.

In a cCBT intervention, Wuthrich et al. [20] tested the Cool Teens program and found it to be
an efficient intervention for adolescents with anxiety disorders. The intervention was delivered
over 12 weeks and consisted of eight modules (30 min each) delivered on a CD-ROM. The
intervention was delivered with clinician guidance, as there were several telephone sessions
between therapist and adolescents, and therapist and parents. Significant improvements in
anxiety outcomes were reported in clinician-rated instruments (41% did not meet primary
anxiety diagnostic criteria and 23.5% did not meet criteria for no anxiety disorder on post-
treatment, compared with no participants from control and 20% at follow-up), as well as in
parent and child self-reports. Parental involvement in treatment was decided by the adolescent
and consisted of offering handouts on CBT principles and telephone sessions.

Vigerland et al. [12] tested the efficacy of an iCBT treatment program compared with WL. The
intervention consisted of 11 modules delivered over 10 weeks and involved both children (four
modules) and parents (seven modules). The intervention was clinician-guided, with therapist
contact delivered through written feedback and telephone. Satisfaction with the program was
moderate in both parent and child ratings. Adherence to the program was not very high, given
the mean number of modules completed by the families (9.7, SD 1.8, range 4–11), with 83% of
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families completing the first nine modules and 63% completing at least one of the two
maintenance modules.

Infantino [40] tested the efficacy of an audio intervention delivered in a clinic. The intervention
was delivered over 5 weeks and consisted of ten lessons with a 20- to 30-min duration.
Satisfaction with the treatment was moderate to high for both children and their parents. In
terms of adherence, there were no missing data and no dropouts. At postassessment, several
children from the intervention group no longer met criteria for their primary anxiety diagnosis,
compared with participants from the control group (58.3 vs 16.7%). At the 3-month follow-up,
66.67% of the children from the audio condition were free from their primary diagnosis and
41.67% were free of any anxiety diagnosis.

Khanna and Kandall [19] tested the efficacy of the Camp Cope-A-Lot program, a cCBT
intervention, compared with individual face-to-face CBT and computer-assisted education
support and attention condition (CESA). In terms of satisfaction with the treatment, there were
no differences in child ratings for cCBT and individual CBT conditions. In parent ratings, there
were no differences between the three conditions, albeit there were slight tendencies to prefer
cCBT and individual CBT over CESA.

Storch et al. [21] tested the efficacy of Camp Cope-A-Lot in a sample group of anxious children,
compared with treatment as usual. The intervention consisted of 12 sessions delivered weekly,
with the first six sessions delivered exclusively on the computer, while the other six sessions
involved clinician guidance. Therapist helped children and their parents in exposure to fearful
stimuli sessions. There was high satisfaction with the treatment reported by parents and
children.

Figure 2. Risk of bias summary: review authors’ judgments about each risk of bias item for each study included.

4.2.2. Quality assessment

Figures 2 and 3 illustrate the quality of the studies included. Most of these studies reported an
adequate random sequence generation (n = 6), although in several studies the selection bias
risk was unclear (n = 2). Only in one study was the allocation assignment concealed by sealed
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double envelopes, while in the other studies allocation concealment was unclear (n = 7). In
most of the studies, there were blind assessors (n = 7), while in one study there was a high risk
of detection bias. There was no evidence of attrition bias, as there were either no missing data,
or adequate statistical methods (intent-to-treat analysis) were used in order to control the
effects of missing data. Only one of the studies included met all four of the quality criteria,
while most of the trials included met two or three criteria. Two independent reviewers
conducted the assessments of study quality with a high inter-rater agreement for each of the
sources of risk. Disagreements were resolved via discussions until reaching consensus.

Figure 3. Risk of bias graph: review authors’ judgments about each risk of bias item presented as percentages across all
studies included.

4.2.3. Description of interventions (duration, modules)

We included three computerized interventions [19–21], three CBT interventions delivered over
the Internet [12, 15, 16], one audio intervention [40], and one intervention delivered through
telephone [39]. Youths from the studies included were aged between 5 and 17, with more
female participants (54%). Children and adolescents included in the studies were diagnosed
either with generalized anxiety, social anxiety, panic disorder, separation anxiety or with
specific phobias, and presented mixed comorbidities (anxiety disorders, mood disorders, or
externalizing disorders). Each intervention consisted of several module/lessons/sessions that
ranged between 8 and 12, lasting between 20 and 60 min, and delivered between 5 and 12
weeks. Seven interventions also included a therapist/clinician, while one intervention did not
include therapist guidance [40]. As we included only CBT interventions, the content was
similar in each of the sessions, consisting of: psychoeducation, relaxation and breathing
exercises, cognitive strategies (self-talk and cognitive restructuring), problem-solving,
exposure, contingency management, and relapse prevention. The content of the interventions
was presented in entertaining ways, such as text on slides, handbooks, photographs, videos,
games, cartoon animation, quizzes, or audio stories of fictional characters.

All the interventions were conducted in highly developed countries: Australia (n = 4), USA (n
= 2), Canada (n = 1), Sweden (n = 1). Four of the studies included compared a remotely delivered
intervention with waiting list control [12, 16, 20, 40], two of the previous studies also compared
remote intervention with psychoeducation [15, 19], two studies compared it with treatment as
usual [21, 39], and in three studies, remotely delivered interventions were also compared with
face-to-face CBT [15, 16, 19].
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4.2.4. Parental involvement

Not all the studies reported demographic characteristics of the parents included, albeit most
of the mothers and fathers included had completed higher education (university studies) and
had a high annual income (expressed in several studies as more than 100,000$). Studies differed
slightly in what parental involvement meant, as while several interventions are described as
a combination of parent and child treatment, in which parents have to also read several
modules independently, in other interventions parents are involved only in two sessions in
which psychoeducation is offered. In most of the interventions, parents learn core CBT
principles and strategies in order to comprehend how to help their children to acquire the skills
learnt in therapy and to assist them effectively when they encounter situations in which they
can become anxious.

5. Conceptual model—how to design effective remotely delivered
interventions for anxious youth

Parental involvement in remotely delivered CBT interventions needs to have a sound scientific
background. Despite what is currently done in trials in which parents are involved in children’s
treatment programs as an add-on tool, many aspects need to be considered when designing
efficient remote CBT interventions for children and adolescents with parental involvement.
We have not been able to find any trial in which a remote intervention delivered solely for
children is compared with a control condition involving both parent and child. Also, none of
the studies included assessed factors related to changes in parent variables (anxiety or
comorbidities, and mechanisms of change, such as parental cognitions). Therefore, it remains
unclear whether parents should be included in remote CBT interventions and, if included,
what parental involvement means. Is parental involvement in child anxiety remote treatment

Figure 4. Conceptual model for designing tailored remotely delivered CBT interventions with parental involvement.
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a component that needs to be present throughout the treatment or are there some important
timelines in which parental involvement could be associated with greater success of the
therapy (exposure sessions, generalizability of learnt skills, homework compliance)? Should
parents be involved in child treatment as a function of the comorbidities their offspring
present? Several factors that are proposed for consideration when involving parents in youth
anxiety remote CBT are presented in Figure 4.

Efficient remote CBT interventions need to take into consideration an important aspect that is
often not considered: tailoring or personalizing an intervention according to patients’ unique
characteristics. Designing efficient interventions for children needs to take into account aspects
related to: parents, children, parent-child relationship, and treatment.

5.1. Child factors

Several socio-demographic characteristics (age, gender) can be considered when designing
remote interventions for anxious children and adolescents. Unique mental health symptoms
and disorderly clinical presentations (anxiety and comorbidities) should be tackled with a
focus on tailored and transdiagnostic remote treatments. Evidence coming from literature on
adults shows that transdiagnostic and tailored iCBT interventions are efficient in reducing
main anxiety and depression problems, as well as in improving quality-of-life outcomes
(Păsărelu et al., manuscript in preparation). Also, focusing on mechanisms of change (cognitive
distortions/errors) and testing theories on which treatments are based can help us design
evidence-based treatments.

5.2. Parental factors

Several factors related to parents that have been investigated so far are: parental psychopa-
thology, several socio-demographic factors related to parents (gender, education, income, and
family structure), parenting styles, and parental accommodation. Parental psychopathology
is related to treatment outcomes in anxious children [41], via family functioning and caregiver
strain [42]. It appears that gender and several personality characteristics (extraversion) can
influence online counseling, help-seeking [43]. Parental behaviors and parental cognitions
have also been related to CBT outcomes [44, 45], with CBT treatment for anxious youth
successfully changing parent-related variables (parenting, cognitions). Family accommoda-
tion for anxiety, defined as the involvement of parents in an anxious youth’s efforts to avoid
anxiety-provoking activities/situations, is another important factor that should be considered.
There is evidence that individual CBT delivered with anxious youths has an effect on parental
accommodation [46]; however, much research needs to be conducted regarding this aspect.

5.3. Parent-child relationship

Parent-child relationship is an important variable that has to be considered when designing
family interventions, as it is related to treatment outcomes [47]. Relationship quality, family
conflicts, and familial dysfunction (for a review of parental involvement in CBT see [48]) should
be assessed and considered when designing parental involvement in remote CBT.
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5.4. Treatment factors

Several factors related to treatment are: attitudes (expectations, credibility, myths/erroneous
information, concerns about remote CBT, treatment preferences), treatment compliance, in-
and out-session behaviors [36]. In a study investigating parental attitudes toward cCBT, it
becomes apparent that parents are positive about using such interventions to help their anxious
child. Except for parental demographic factors, clinical factors, and engagement with technol-
ogy, knowledge of cCBT treatments is a great predictor of cCBT usage [49]. Indeed, information
on e-therapies can influence attitudes toward these treatments [50]. Also, despite the fact that
children have high levels of computer usage, they are skeptical when it comes to using cCBT
and, generally, their parents exhibit more positive attitudes regarding cCBT treatments [51].
Designing online intervention according to patients’ preferences is associated with large
reductions in anxiety outcomes, according to a preliminary study in which participants could
choose which modules to attend from an iCBT intervention [52].

6. Discussion

The present study aims to present the current evidence on remote CBT interventions delivered
for anxious children and adolescents with parental involvement. The systematic review
includes eight papers in which remotely delivered interventions have been described. Inter-
ventions delivered over the computer (CD-ROM), Internet, telephone, and video were tested
against waiting lists, psychoeducation, treatment as usual, and face-to-face CBT. Parental
involvement in most of the papers included was directed to teaching parents how to help their
children or adolescents deal with situations triggering anxiety and to help their offspring to
better acquire the core CBT elements they learn in therapy.

We then proposed a conceptual model in which several factors (parent-, child-, parent-child
relationship, treatment-related) were considered in order to design efficient CBT remote
interventions for youths with anxiety disorders.

This review should be interpreted considering several limitations. First, we included a small
number of studies. Second, the majority of studies included were computerized and Internet
CBT interventions. Future studies should test the efficacy of remote CBT interventions in
randomized controlled trials. Also, the investigation into mechanisms of change is a major
limitation in all these studies, and future research should investigate such factors. We found
no study comparing family-based remote CBT with child-based remote CBT, and such studies
should be designed in order to have a clear picture of the role of parental involvement in these
treatments. What are the implications of involving parents in remote treatments in terms of
outcomes, adherence to treatment, and cost-effectiveness? Also, aspects related to when
parents should be involved in anxious youths’ treatment are unclear, as there is no study
investigating the efficacy of only involving parents in exposure sessions, for example, com-
pared with interventions in which parents are involved in all sessions. Parental predictors
(demographics, psychopathology, parenting) of successful remote CBT interventions should
be investigated in order to guide future developments in this area of research.
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5.4. Treatment factors

Several factors related to treatment are: attitudes (expectations, credibility, myths/erroneous
information, concerns about remote CBT, treatment preferences), treatment compliance, in-
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CBT interventions. Future studies should test the efficacy of remote CBT interventions in
randomized controlled trials. Also, the investigation into mechanisms of change is a major
limitation in all these studies, and future research should investigate such factors. We found
no study comparing family-based remote CBT with child-based remote CBT, and such studies
should be designed in order to have a clear picture of the role of parental involvement in these
treatments. What are the implications of involving parents in remote treatments in terms of
outcomes, adherence to treatment, and cost-effectiveness? Also, aspects related to when
parents should be involved in anxious youths’ treatment are unclear, as there is no study
investigating the efficacy of only involving parents in exposure sessions, for example, com-
pared with interventions in which parents are involved in all sessions. Parental predictors
(demographics, psychopathology, parenting) of successful remote CBT interventions should
be investigated in order to guide future developments in this area of research.
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In conclusion, our systematic review raises several directions for future research on parental
involvement in remote CBT interventions for anxious children and adolescents.
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Appendix

Search strategy on PsychInfo

1. “Internet” OR “Internet-based” OR “Internet delivered” OR “web” OR “web based” OR
“online” OR “computer-based” OR “computerized” OR “computerized” OR “mobile”
OR “eHealth” OR “technology” OR “technology-based” OR “telephone” OR “smart-
phone” OR “tablet” OR “app” OR “apps” OR “application” OR “serious game” OR
“gamifying” OR “gamified” OR “remote” OR “virtual reality” OR “VR”.

2. “anxiety” OR “anxious” OR “social anxiety” OR “social phobia” OR “separation anxiety”
OR “phobia” OR “phobic” OR “panic” OR “generalised anxiety” OR “generalized
anxiety”.

3. “child” OR “children” OR “pediatric” OR “adolescent” OR “teen” OR “youth”.

4. “CBT” OR “cognitive behavioral therapy” OR “cognitive behaviour therapy” OR “treat-
ment” OR “intervention” OR “therapy” OR “self-help” OR “program” OR “iCBT” OR
“cCBT” OR “eTherapy”.

5. “randomised trial” OR “randomized trial” OR “controlled trial” OR “randomization” OR
“randomization” OR “random assigned” OR “controlled” OR “trial” OR “RCT”.

6. 1 AND 2 AND 3 AND 4 AND 5 AND 6.
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Abstract

Introduction:  Online social  networking sites  are being used all  around the world.
However, only recently researchers have started to investigate their relationship with
mental  health.  Evidence  coming  from  literature  suggests  that  they  have  both
advantages and disadvantages for individuals. The aim of this study is to critically
review  the  existent  research  conducted  on  the  relationship  between  online  social
networking and social anxiety.

Method: According to PRISMA guidelines, comprehensive systematic searches of
electronic databases were conducted (PsychInfo, Cochrane, PubMed, Scopus, Web of
Science). Terms related to online social networking were combined with social anxiety
terms. After identifying relevant papers, the relationship between social media
networking and social anxiety as well as limitations of each study were presented. All
of the papers included were cross-sectional, relying on self-report assessments.

Conclusion: There are several papers published on the relationship between social
media and social anxiety; however, more research needs to be done in order to clarify
the influence of one variable over the other. Rigorous experimental studies need to be
conducted with different time-point assessments, and bidirectionality should be
investigated. Important mediators and moderators have to be considered in order to
explain the relationship between social media networking and social anxiety.

Keywords: social media, social anxiety, online social networking, Facebook
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1. Introduction

Social networking sites have become part of twenty-first century people’s lives.  From all
online social networking sites, Facebook is the most widely used. According to a recent report
published by Facebook regarding data for the second quarter of 2016, there is a considerable
increase (17% in comparison with last year) in the number of both daily and monthly active
users, with 1.13 billion daily active Facebook users for June 2016 and approximately 1.71
billion monthly active Facebook users for 30 June 2016 [1].

2. Online social networking

2.1. Benefits of online social networking

Online social networking sites may have a useful role in mental health research (for a com-
prehensive review of the use of Facebook in social science see Ref. [2]). For instance, Facebook,
the most widespread form of online social networking site, can easily be used as a great clinical
research tool, as it can provide the recruitment of patients and involve them in programmes
[3]. Also, it can be used to guide interventions and in treatment monitoring (e.g. in physical
activity or overweight programs [4, 5]). So far, several studies have investigated the role of
social media in people with serious illness, and research shows that it is a promising approach
in patients with schizophrenia [6].

Social media is a valuable resource for receiving peer-to-peer support. Facebook, Twitter or
YouTube can be used by people with several conditions in order to find support or advice from
others and to share personal experiences. Naslund et al. [7] proposed a model that illustrated
potential benefits for people with serious mental illness, which they can have in an online
community on online social networking sites (overcome stigma, seek professional help, receive
adequate treatment).

Regarding mental health interventions delivered via Facebook, research is only starting to
emerge. In an online randomized controlled experiment, a depression awareness campaign
delivered via Facebook for adults was associated with enhanced mental health literacy [8].
Facebook allows for establishing and maintaining connections with others, and studies show
that there is a positive relation between Facebook use and social capital, with greater advan-
tages for people with low self-esteem and life satisfaction [9]. According to a review on the
applications of social media in medicine and healthcare services, it seems that social network-
ing is a promising approach. However, much uncertainty exists in terms of ethics and safety
[10]. Furthermore, social media seemed to be an effective method to promote health-related
behaviours [11].

There are studies showing that online social networking sites are important factors in youths’
social lives, as in a large sample (N = 3.068) of adolescents (aged 11–14), there were significant
positive associations between the use of online social networking sites and several friendship-
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related variables (friendship quality, face-to-face interaction, bridging/bonding social capital)
[12].

Online social networking sites can have benefits in terms of cognitive abilities for older healthy
adults [13], as it was shown in a study involving older adults (mean age comprised between
78 and 80), in which participants were randomly assigned into three groups: Facebook training,
online diary website and waiting list. The Facebook intervention was delivered over 8 weeks
and older adults received weekly training in how to use Facebook.

2.2. Disadvantages of online social networking

Recent research has associated social media networking with several negative outcomes, both
in adolescent populations and in adults.

2.2.1. Adolescent literature

According to a report published by the Pew Research Center, adolescents are avid users of
online social networking sites, with approximately 71% of them using more than one online
social networking site [14] in 2015, and the most widely used online social networking site was
Facebook (41%). Frequency of using social networking sites expressed as the amount of time
spent on online social networking sites was associated with mental health problems in children
and adolescents [15]. Namely, the same study shows that spending more than 2 h per day on
online social networking sites is associated with higher psychological distress, poor self-rated
mental health, suicidal ideation and an unmet need for mental health support. In another study
conducted on a large sample of adolescents (N = 5.126), there were significant positive
associations between the use of online social networking sites, psychological distress, suicide
ideation and suicide attempts [16]. In this study, cyberbullying victimization served as a full
mediator in the relationship between the use of online social networking sites and psycholog-
ical distress/suicide attempts and acted as a partial mediator in the relationship between the
use of online social networking sites and suicidal ideation.

“Facebook depression” [17] is a term introduced in a report of the American Academy of
Pediatrics to describe the impact of social media on youths’ mental health, according to which
depression arises as a consequence of youths spending a large amount of time on social media
[18]. When it comes to mechanisms explaining why the use of online social networking sites
is associated with negative mental health outcomes, one study shows that negative comparison
on Facebook is related with adolescents’ life satisfaction [19]; negative comparison on Facebook
predicts life satisfaction, but the opposite relationship is also significant.

Research regarding problematic online social networking sites in adolescents is scarce, and
very few studies have investigated the relationship between Facebook addiction and youths’
mental health problems. In a study conducted with adolescents, both personality traits and
social influence processes emerged as significant predictors of problematic Facebook use and
Facebook use frequency. Problematic Facebook use was predicted by emotional stability,
extraversion, conscientiousness and norms, while the frequency of Facebook use was predicted
by gender, group norms and social identity [20].
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2.2.2. Adult studies

With the rapid emergence of technology, the term “iDisorders” was introduced to define
mental health problems related to technology usage. In a meta-analysis including eighteen
papers on the relationship between Facebook use and loneliness, it resulted that the two
variables were significantly associated and that loneliness predicted Facebook use and not the
other way around [21]. Facebook use had a significant contribution to mental health, with
Facebook use, impression management and friends predicting mood disorders, with different
contributions across disorders (having more friends is negatively associated with major
depression and dysthymia, while positively predicting mania) [22]. Social media, operation-
alized as the total time spent per day, visits per day and global frequency of visits on social
media, was associated with depression in a large sample of U.S. young adults [23]. Facebook
intrusiveness was correlated with obsessive-compulsive disorder severity and with obsessive
beliefs in a sample of young adults (aged 18–24) [24].

There is ample literature on the role of online social networking sites, and Facebook in
particular, in mental health outcomes. However, there is high heterogeneity in what online
social networking sites and Facebook mean. Facebook is conceptualized and measured
differently across studies, given that while several studies investigate Facebook use, others
investigate either the number of friends, Facebook disclosure, Facebook activities, Facebook
motives or Facebook addiction/intrusiveness/problematic use.

Despite the fact that no diagnostic manual recognizes Facebook addiction as a diagnostic
category, more and more research focuses on pathological uses of online social networking
sites, and Facebook in particular (see Ref. [25] for a complex review of online social networking
sites addiction). Online social networking sites addiction is related to deficits in emotion
regulation and susceptibility to drug and alcohol addictions [26], somatic symptoms, anxiety,
insomnia, social dysfunction and depression [27].

3. Social media and social anxiety

Online social networking sites, and Facebook in particular, can offer great opportunities, in
terms of interaction with others, for individuals with social anxiety. Two different hypotheses
have been proposed in order to explain why socially anxious individuals use computers [28],
which can easily be applicable to online social networking sites. The first hypothesis proposed
is the social compensation hypothesis [29], according to which individuals use online social
networking sites in order to compensate for deficits in social skills or discomfort in face-to-face
situations. The second theory, opposed to the first, is called the social enhancement hypothesis.
According to this hypothesis, socially skilled individuals use online social networking sites to
find additional opportunities to interact with others. In the existent literature on the relation-
ship between online social networking sites and social anxiety, there is mixed evidence
regarding the two hypotheses, as both have received support.

In an experimental study, Rauch et al. [30] investigated whether previous exposure to Facebook
attenuates or augments physiological arousal during face-to-face interaction in a sample
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composed exclusively of adult female students. Participants were randomly assigned to four
groups: Facebook exposure only, face-to-face exposure only, Facebook exposure first plus face-
to-face exposure second and face-to-face exposure first plus Facebook exposure second. The
results indicated that participants who only had seen the stimulus on Facebook had less
physiological arousal than participants who had seen the stimulus face-to-face. However,
regarding the combined conditions, physiological arousal was higher when seeing the person
face-to-face when this preceded seeing the person on Facebook. Social anxiety moderated the
relationship between physiological arousal and Facebook exposure so that exposing an
individual to a stimulus person on Facebook is related with increased arousal in a face-to-face
meeting with that person, and this, moreover, appears in highly social anxious persons.

No systematic approach has been conducted so far investigating the relationship between
social anxiety and online social networking sites, or Facebook in particular, despite growing
evidence on how socially individuals use online social networking sites. Therefore, the main
aim of the current paper is to offer a comprehensive review of the state of the art of existent
studies on the relationship between online social networking sites and social anxiety.

4. Methods

The current systematic review has been conducted in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) statement [31].

4.1. Inclusion and exclusion criteria

In order to be included, studies had to:

(a) involve participants with social anxiety symptoms/disorder;

(b) include online social networking assessments;

(c) include social anxiety assessments;

(d) be published in peer-reviewed journals;

(e) be published in English.

There were no age constraint criteria applied and no year of publication limitation.

Studies were excluded if there was no assessment of social networking and social anxiety, and
they were not published in English.

4.2. Search strategy

Electronic databases (PsychInfo, PubMed, Scopus, Web of Science) were consulted by two
independent assessors up to 20th June 2016. Several terms related to social networking were
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combined with terms related to social anxiety. No additional records were identified through
the manual search in the references of the articles published and meta-analyses related to the
subject. The reference lists of relevant papers and meta-analyses related to the subject were
screened in order to identify potentially relevant articles. We repeated the search on 25th July
2016 to double-check and identify whether new articles had been published since the first
search. The search terms were as follows:

1. Social network* OR Facebook OR LinkedIn OR Tweeter OR Instagram OR Youtube* OR
Myspace OR Social Network Sites OR social media*

2. Social phobia OR social anx* OR social phobi* OR social* anxious* OR generalised social
anx* OR generalized social anx*

3. 1 AND 2

5. Results

5.1. Literature search

The flowchart describing the inclusion of studies is described in Figure 1. The literature
search yielded 673 articles, of which 98 were duplicates. After removing duplicates, the
titles and abstracts of 575 articles were screened. Thirty-eight relevant papers were select-
ed for full-text reading. Of these papers, 18 were excluded based on the following rea-
sons: no social anxiety assessments (n = 20), not peer-reviewed articles (n = 2), not
published in English (n = 1), no measure on social networking (n = 1), and theoretical re-
views or meta-analyses (n = 2). This left a total number of 20 articles to be included in the
systematic review.

5.2. Information extracted

The following information was extracted from each of the studies included:

(a) authors and year of publication;

(b) sample characteristics (number of participants, mean age, age range, proportion of female
participants, type of sample);

(c) amount of time spent using social networking sites per day;

(d) online social networking conceptualization;

(e) concepts assessed in the study;

(f) information regarding the association between online social networking and social
anxiety.
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Figure 1. Flow diagram of study selection process.

5.3. Characteristics of the studies included

A summary of the characteristics of the studies included (number of participants, age, online
social networking sites conceptualization, primary results) is described in Table 1.

Study
name

N (% F) Mage
(SD)
Age
range

Sample Time
spent in
social
media per
day (SD)

SNSs construct Measures Primary
results

Aladwani
and
Almarzouq
[45]

407
(54%)

20.04
(1.16)

Students 1.86 h
(0.99)

Compulsive SM
use

Interaction
anxiousness
Self-esteem
Problematic
learning
Media
complementarity

Significant positive
associations between
compulsive SM use
and SA
r = 0.26, p < 0.05

Antheunis
et al. [12]

3.068
(53.7%)

13.46
(0.56)
11–14

Adolescents 7.27 h
(8.54)

SNSs use
intensity

Social anxiety
Quality of
friendships

Significant negative
associations between
SNS and SA
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Study
name

N (% F) Mage
(SD)
Age
range

Sample Time
spent in
social
media per
day (SD)

SNSs construct Measures Primary
results

Bridging social
capital
Bonding social
capital
Offline interaction
with friends

r = −0.08, p < 0.001

Bodroža
and
Jovanović
[32]

804
1st phase
445
(79.1%)
2nd
phase
359
(79.4%)

26.95
(6.35)
15–62
21.29
(2.96)
18–44

Students and
general
population

Combined
sample:
½ of the
sample
uses FB
1–3 h/day,
27% <1 h,
15% 3–5 h
and 8% >5 h
Student
sample:
FB 1–3 h/
day, 35% <1
h, 11% 3–5
h, 3%
>5 h a day.

Psycho-social
aspects of
Facebook use
(PSAFU):
Compensation
Self-presentation
Socialization
FB addiction
Virtual self

Social anxiety
personality
Sensation seeking

Significant positive
associations between
FB and SA
r between 0.11 and
0.58, p < 0.001 and 0.05
in both samples
Significant positive
associations between
FBA and SA
r = 0.19, p < 0.001 (FB
users sample)
r = 0.17, p < 0.001
(Student sample)

Casale and
Fioravanti
[46]

400
(51.8%)

22.45
(2.09)

Students Not
reported

Generalized
problematic
Internet use

Social anxiety
Satisfaction
with the needs
through SNS:
-The need to
belong-The
need for self-
presentation
-The need for
assertiveness

Significant positive
associations between
problematic Internet
use and SA
r = 0.22, p < 0.001

Clayton et
al. [39]

229
(74.3%)

18.19
(0.43)
18–21

Students 30 min to 1
h

Emotional
connectedness
to FB
Facebook
connection
strategies

Anxiousness-
social anxiety
subscale
loneliness
Alcohol use
Marijuana use

Significant positive
associations between
emotional
connectedness to
Facebook and
anxiousness
r = 0.18, p < 0.001
Significant positive
associations between
Facebook connection
strategies and
anxiousness
r = 0.23, p < 0.001

Davidson
and
Farquhar
[49]

336
(70%)

Not
reported

Students Not
reported

Facebook
intensity
Facebook
anxiety

Social anxiety
number of
unique groups
Role conflict
Self-monitoring
Religious
activities

Non-significant
positive associations
between FB Intensity
and SA
r = 0.05, p = ns
Significant positive
associations between
FB anxiety and SA
r = 0.66, p < 0.001

Fernandez
et al. [29]

62 (63%) 19 (1.05) Students Not
reported

Facebook
usage

Social anxiety
Depression
Personality

Significant negative
associations between
FB friends and SA
r = −0.45, p < 0.001
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Study
name

N (% F) Mage
(SD)
Age
range

Sample Time
spent in
social
media per
day (SD)

SNSs construct Measures Primary
results

Significant positive
associations between
FB usage and SA
r between 0.27 and
0.50, p < 0.001 (i.e.,
number of lines in
about me, number of
TV shows, number of
music interests)
Non-significant
associations between
SA and number of
activities, self-reported
time spent on FB,
No. of status updates,
No. of posts by friends,
and no of posts by self.

Green et al.
[43]

306
(65.69%)

20.52
(1.45)

Online
participants
from all
around the
world

2.44 h
(2.82)/day

FB self-
disclosure
(public and
private)

Social anxiety
Controllability
Reduced cues
Disinhibition
Offline self-
disclosure

Non-significant
associations between
FB self-disclosure
public and SA
r = 0.05, p = ns
Non-significant
associations between
FB self-disclosure
private and SA
r = 0.00, p = ns
Non-significant
associations between
time spent on FB and
SA
b = 0.11, p = ns

große
Deters et al.
[33]

1st study
153
(60.78%)
2nd
study
209
(88.52%)

1st study
20.18
(3.24)
2nd
study
23.50
(3.24)

1st study
Students
2nd study
General
population

Not
reported

Status updates,
No. of likes
received per
status update
No. of
individual
commenters
per status update

Social anxiety
personality
(extraversion)

SA did not predict no.
status updates,
No. of likes received
per status update,
No. of individual
commenters per status
update
p = ns

Hong et al.
[40]

230
(31.7%)

Not
reported

Students 34.3%
spent < 1
h; 30.9%
spent 1–2
h; 17.4%
2–4 h;
17.4%
>4 h

Continuance
intention to
interact with
others on FB
Online social
anxiety

General social
anxiety
Belief in
dangerous
virtual
communities

Significant negative
associations between
FB continuance
intention and SA
r = −0.48, p < 0.001
Significant positive
associations between
OSA and SA
r = 0.38, p < 0.001

Indian and
Grieve [41]

299
(85.95%)

28.35
(10.88)

Recruited
from
Facebook

30–60 min,
14% with
daily usage
>3 h

Facebook social
support items

Social anxiety
Offline social
support
Subjective well-
being

No difference in
perceptions of
Facebook social
support in high and
low socially anxious,
t(297) = 0.14, p = 0.89
FB social support
explained a significant
amount of additional
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Study
name

N (% F) Mage
(SD)
Age
range

Sample Time
spent in
social
media per
day (SD)

SNSs construct Measures Primary
results

variance in subjective
well-being over and
above offline social
support for the high
social anxiety group

Landoll et
al. [34]

1st
study:
216
(63%)
2nd
study:
214
(54%)

19.06
(1.28)
15.72
(1.22)

Adolescents
and young
adults

Not
reported

Aversive social
networking peer
experiences

Social anxiety
Internet use
Social
Peer victimization
Depression

Significant positive
associations between
negative SNSs
experiences and SA
r = 0.37, p < 0.001

Lee [47] 304
(56%)

22.45
(6.10)
17–55

College
students

Not
reported

Facebook
addiction

Social anxiety
Smartphone
addiction
Personality traits
Multitasking

Significant positive
associations between
FBA and SA
r = 0.25, p < 0.01

Lee-Won
[35]

243
(71.6%)

19.69
(1.12)

College
students

Assessed
but not
reported

Amount of FB
use
Problematic
Facebook use

Social anxiety
Personality
Need for social
assurance

Non-significant
negative associations
between FB use and SA
r = −0.03, p = ns
Significant positive
associations between
FBA and SA
r = 0.45, p < 0.001

Liu et al.
[44]

780
(50.9%)

13.94
(0.90)
13–18

Adolescents Not
reported

Personally
identifiable
information
(PII) disclosure

Social anxiety
Privacy concern
Parental
mediation
Narcissism

Non-significant
negative associations
between PII and SA
r = −0.07, p = ns
SA indirectly decreases
PII disclosure by
increasing privacy
concern.

McCord et
al. [38]

216
(85.64 %)

32.2
(12.43)
18–69

31.5%
undergraduate
students, 12.0%
graduate
students, and
55.6% were not
students

Not
reported

FB use
FB social
interaction
anxiety

Social anxiety Non-significant
associations between
FB use and SA
r = 0.01, p = ns
Significant positive
associations between
FB SA and SA
r = 0.64, p < 0.001

Ramirez et
al. [42]

244
(51%)

34.59
(11.19)

Facebook users Not
reported

FB reconnection Social anxiety
Information
seeking
Uncertainty
predicted
outcome value
Sociability

Marginal significant
negative associations
between SA and FB
reconnect
b = 0.14, p = 0.05

Rizvi [48] 150
(75%)

18–27 Different
educational
institution

46% <30
min
32.7% 30
min to 1 h
11.3% 1–2 h
10% > 2 h

Excessive FB
use (log in)

Social anxiety
Personality

Non-significant
negative associations
between excessive FB
use and SA
r = −0.02, p = ns

Shaw et al.
[36]

75
(55.2%)

19.2
(1.27)

Students 2.04 (1.13)
Range 1–5

FB time passive
FB use

Rumination Significant positive
associations between
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Non-significant
negative associations
between excessive FB
use and SA
r = −0.02, p = ns

Shaw et al.
[36]

75
(55.2%)

19.2
(1.27)

Students 2.04 (1.13)
Range 1–5

FB time passive
FB use

Rumination Significant positive
associations between
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Study
name

N (% F) Mage
(SD)
Age
range

Sample Time
spent in
social
media per
day (SD)

SNSs construct Measures Primary
results

FB content
production
Interactive FB
communication

Depressive
symptoms
Mood and
anxiety
symptoms
Content
production
Interactive
communication
Social anxiety

time spent on FB and
SA
r = 0.33, p < 0.01
Significant positive
associations between
passive FB use and SA
r = 0.32, p < 0.01
Non-significant
associations between
content production on
FB
r = 0.23, p = ns
Non-significant
associations between
interactive FB
communication and SA
r = 0.21, p = ns

Weidman
and
Levinson
[37]

77 (77%) 18.91
(1.05)

Students Not
reported

Facebook profile
(no. friends, no.
photographs, no.
videos, photo
albums,
relationship
status, people in
profile picture,
status update,
quote)
Social activity
Social inactivity
Close
relationship
quality
Self-disclosure

Social interaction
anxiety

Significant negative
associations between
no. friends and SA
r = −0.21, p < 0.05
Significant negative
associations between
FB quote length and
SA
r = −0.38, p < 0.05

Note: N = number of participants; %F = percentage of female participants; Mage = mean age; SD = standard deviation;
SNSs = social networking site; SM = social media; SA= Social anxiety; FB= Facebook; FBA= Facebook addiction; OSA =
online social anxiety; ns= non-significant; no. = number; h = hours; min = minutes.

Table 1. Characteristics of the included studies.

We included 20 papers in the systematic review, of which three papers [32–34] consisted of
two studies/phases each. Most of the studies included were conducted with adults (n = 14),
recruited either from university (students), or from the general populations, while several
papers were conducted with adolescents (n = 3), and some studies did not report the age of the
participants (n = 2). Nine of the papers included reported the time spent on Facebook; one
study also assessed this indicator but did not report it, and the rest of the studies did not include
reports on the time spent on Facebook. Social media was operationalized differently in the
papers included and while few studies reported social media variables, most of the papers
included referred specifically to Facebook.

With respect to the manner in which online social networking sites or Facebook were concep-
tualized in these studies, we have encountered several approaches:
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• Facebook use (n = 7), which in turn can be conceptualized as the amount of time spent on
online social networking sites, passive use of Facebook or using interactive Facebook
features (updates, comments, likes);

• Psychosocial aspects of Facebook use (n = 6), which can also mean Facebook connection
strategies, Facebook continuance intention, Facebook reconnection decision, Facebook
social support, aversive Facebook experiences or cybervictimization;

• Personal disclosure on Facebook (n = 3), which can also mean private or public disclosure,
personal identifiable information (profile information and privacy settings) and status/
quote update/length;

• Problematic use of online social networking sites (n = 6), which can be found as Internet addiction,
compulsive social media use, Facebook addiction or Facebook intrusiveness;

• Facebook anxiety (n = 3), with different terms such as Facebook-specific anxiety, Facebook
interaction anxiety or online anxiety.

Most of the papers included found a significant association between social networking
(Facebook) and social anxiety (n = 16), while the rest of the studies included found no significant
relationship between social media and social anxiety.

5.4. Online social networking and social anxiety

5.4.1. Usage of online social networking sites and social anxiety

There are mixed findings regarding the relationship between online social networking and
social anxiety. On the one hand, there are studies reporting significant associations between
the two variables. For example, Antheunis et al. [12] showed that Facebook use was negatively
associated with social anxiety in a large sample of adolescents. Lee-Won [35] found evidence
that Facebook use, defined as the amount of time participants spend on Facebook on an average
day, was associated with social anxiety. Shaw et al. [36] found a significant relationship between
the time spent on Facebook and social anxiety in a sample of undergraduate students. The
same study found a significant association between passive Facebook use, defined as passive
content consumption (e.g. passively viewing one’s Facebook profile) and social anxiety. The
relationship between passive Facebook use and social anxiety was significant even after
checking for depressive and anxiety symptoms. Weidman and Levinson [37] considered both
offline (self-reported indicators) and online indicators (using the profiles of coders for Face-
book) of social anxiety. Results on self-reported social anxiety and objective Facebook use
indicated significant negative relationships between the two variables, with number of friends,
number of photographs and quotes length being negatively related to social anxiety. Regarding
the rated social anxiety symptoms observed and objective Facebook signs, there were
significant negative associations between social activity composite (number of friends,
photographs, videos, photo albums), the number of people in profile pictures and social
anxiety.
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On the other hand, there are several research papers that show no association between
Facebook use and social anxiety. große Deters et al. [33] found no significant relationship
between social anxiety and different parameters of Facebook use (status updates, number of
likes or individual commenters per like), and none of the prediction models investigated, in
which social anxiety was used as a predictor and Facebook as a criterion, were significant.
McCord et al. [38] found no significant relationship between general Facebook use, defined as
the frequency of using the socially interactive features of Facebook (sending messages, using
chat, writing on events/friends walls, sending friend requests, posting comments, updating
status) and social anxiety. Fernandez et al. [29] did not find a positive association between the
frequency of Facebook usage, operationalized as time spent on Facebook, status updates,
number of posts by friends/self and social anxiety, in a sample of students. In this study, several
independent coders rated each participant’s level of social anxiety based on viewing their
Facebook profiles and associated it with participants’ self-rated social anxiety symptoms.
Social anxiety was not associated with an increased frequency of Facebook use, either based
on self-report data or based on coders’ reports. However, there were positive associations
between profile information sections and social anxiety. The number of activities was not
associated with social anxiety. Using multiple regression, the results indicated that social
anxiety had a unique contribution, apart from depression and neuroticism, to profile infor-
mation (excepting the number of movies and activities).

5.4.2. Psychosocial aspects of Facebook use and social anxiety

Bodroža and Jovanović [32] constructed a scale in order to measure several psychosocial
aspects of Facebook use. Five factors emerged for the structure of the scale, namely: compen-
sation (use Facebook in order to compensate for personal insecurity/inadequacy), self-
presentation (concern related to impression on others), socialization (striving to acquaint new
friends/intimate partners), Facebook addiction and virtual self (Facebook adequately repre-
sents one’s personality). Social anxiety had positive associations with each of these factors.
Clayton et al. [39] found a positive relationship between anxiousness (public and private self-
consciousness, social anxiety), emotional connectedness to Facebook (integration of Facebook
in one’s daily life) and Facebook connection strategies (reasons to use Facebook, use Facebook
to learn more information about people, to maintain current relationships). Anxiousness was
a significant predictor of both emotional connectedness to Facebook and Facebook connection
strategies. Hong et al. [40] investigated the relationship between the continuance intention to
interact with other people on Facebook and social anxiety and found a significant negative
relationship between them. Social anxiety predicted the continuance intention to interact with
other people on Facebook and, together with online social anxiety, accounted for 44% of the
continuance intention. Indian and Grieve [41] found no differences between low and high
socially anxious individuals in Facebook social support. There were significant association in
both groups between Facebook social support and subjective well-being, as well as between
Facebook social support and offline social support. Finally, Facebook social support was a
significant individual predictor of subjective well-being for highly social anxious individuals.
Landoll et al. [34] developed an instrument that assesses negative peer experiences on social
networking sites. There were significant associations between negative online peer experiences
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and social anxiety and depression. Ramirez et al. [42] investigated factors related to the decision
to reconnect on Facebook with a past contact in a sample group of adult participants. Using
hierarchical logistic regression, they found several predictors that accounted for almost 40%
of the variance of the decision to reconnect on Facebook, in which social anxiety was also
included and has a marginally negative contribution to it. There were other factors (e.g.
relational factors and information seeking factors) that have a greater contribution to the
decision to reconnect than social anxiety.

5.4.3. Personal disclosure on Facebook and social anxiety

There was no significant evidence stemming from the papers included of an association
between Facebook disclosure and social anxiety. Green et al. [43] found no relationship
between Facebook self-disclosure (public and private) and social anxiety. Two hypothesized
pathways from social anxiety to Facebook self-disclosure considered online attributes (reduced
cues, controllability) and feelings of disinhibition. Results showed that the model accounted
for 23% of the variance in Facebook private self-disclosure and 7% of the variance in Facebook
public self-disclosure. Liu et al. [44] did not find any relationship between Facebook disclosure
and social anxiety in a sample group of adolescents aged between 13 and 18. Disclosure in this
study referred to personally identifiable information, a composite score computed by adding
a measure for attitudinal information disclosure (profile information on Facebook page and
personal photographs) and a scale assessing behavioural information disclosure (items
actually posted on Facebook and privacy regarding photographs). There was only an indirect
relationship between social anxiety and Facebook disclosure through the role of privacy
concern, defined as concern related to the security of the personal information presented
online. Namely, by increasing privacy concern, social anxiety indirectly decreases disclosure.
Using a path analysis approach, parental mediation had only an indirect effect on disclosure
through privacy concern, and no direct effect. Self-disclosure, defined as the presence or
absence of status update/quote and length of status update/quote, was also considered in
Weidman and Levinson [37] as a measure of social inactivity. Status update was unrelated to
social anxiety in both self-reported and observer-rated social anxiety and objective Facebook
signs, while the length of the quote was related to social anxiety only in self-reported and not
in observer-rated social anxiety.

5.4.4. Problematic social media use/Facebook addiction and social anxiety

Most of the papers included sustained the relationship between problematic use of online
social networking sites or online social networking sites addiction and social anxiety. For
instance, Aladwani and Almarzouq [45] found a significant positive association between
interaction anxiousness and compulsive social media used, which finally has a significant
effect on learning outcomes. Bodroža and Jovanović [32] found a significant relationship
between social addiction and social anxiety both in a sample of Facebook users recruited
online and in a sample of students. Casale and Fioravanti [46] considered the Self-Determi-
nation Theory in the context of Facebook use and proposed that the satisfaction for unmet
needs through social networking sites should be a viable candidate in the development of
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problematic use of Internet communicative services. Results showed that social anxiety had
a significant effect on generally problematic Internet use for both women and men, in a
sample group of undergraduate students. They also considered several needs for using so-
cial networking sites, such as the need to belong, self-presentation and assertiveness. Prob-
lematic use of Internet communicative services was significantly associated with all the
three needs considered. However, only the need for self-presentation was a significant me-
diator in the relationship between social anxiety and problematic Internet use only in the
case of males. Lee [47] investigated the relationship between Facebook addiction and social
anxiety in a sample group of African American students and found a significant positive
relationship between the two variables. Using hierarchical multiple regression, the results
showed that approximately 19% of the variance of Facebook addiction was explained by
eight predictors, of which age, social interaction anxiety and multitasking were the most
related to Facebook addiction. Finally, Facebook addiction was significantly associated with
smartphone addiction. Lee-Won [35] found a significant association between problematic
Facebook use and social anxiety, with the latter being a noteworthy predictor for problem-
atic Facebook use. Furthermore, the results indicated that a significant moderator in the
relationship between problematic Facebook use and social anxiety was the need for social
assurance. Rizi [48] found no relationship between social anxiety and excessive Facebook
use in a sample of 150 young adults; there were no differences in Facebook use according
to high vs. low social anxiety levels. However, the majority of the participants from this
study logged on to their Facebook accounts few times a day (47%) and spent less than 30
min on Facebook (46%). The only parameter regarding Facebook usage that was consid-
ered in this study for the association with social anxiety was the frequency with which par-
ticipants log onto Facebook, with no other variables considered.

5.4.5. Facebook anxiety and social anxiety

Three of the studies included that assessed online social networking sites anxiety indicated
significant positive relationships with social anxiety. Davidson and Farquhar [49] investigated
the relationship between social anxiety, religion and Facebook. They developed a Facebook-
specific anxiety scale, an adaptation of a social anxiety scale related to Facebook and found a
strong association with social anxiety. Online social anxiety and social anxiety were positively
associated in Hong et al. [40], with general social anxiety being a significant predictor of online
social anxiety. McCord et al. [38] used a Facebook social interaction scale and found a
significant association with social anxiety in an adult sample group. Using multiple regression
results indicated that social anxiety and anxiety on Facebook predicted Facebook social use.
There was a significant interaction between social anxiety and Facebook social anxiety, which
is in line with the social compensation theory. According to this theory, highly socially anxious
individuals tend to use Facebook in order to compensate for the discomfort associated with
face-to-face communication. A second regression model was also significant, with anxiety on
Facebook and social Facebook use predicting social anxiety; again, there was a significant
interaction between the two predictors.
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6. Discussion

Online social networking sites are widespread means through which people can interact
with others. There are many advantages of online social networking sites; however, recent
research focuses mainly on the negative impact they have on mental health. Terms like
“iDisorders”, “Facebook depression” and “Facebook addiction” abound in the literature on
online social networking sites and mental health, proposing new disorders that are deter-
mined by the use of online social networking sites/Facebook. Moreover, their particularities
in terms of manifestations make some advocate their inclusion in current diagnostic nosolo-
gies.

The present review aims to synthetically present the existing literature on the relationship
between social anxiety and social networking. Twenty studies met our inclusion criteria.
Most of these studies referred to a particular online social networking site, Facebook, and
assessed different related parameters. Overall, most of the papers reported significant asso-
ciations between online social networking and social anxiety, with four papers reporting no
relationship between the two variables. There were mixed results on the relationship be-
tween Facebook use and social anxiety, as there were both studies sustaining a significant
positive association between the two variables and those that found no association. Several
psychosocial aspects of Facebook use were significantly related, both positively and nega-
tively, to social anxiety. There was no relationship between Facebook disclosure and social
anxiety in any of the papers included that assessed this construct. With one exception, there
was a significant positive relationship between online social networking sites addiction/
problematic use and social anxiety. There was evidence of a significant association between
Facebook anxiety and social anxiety.

This results should be interpreted in the light of the fact that there was a high heterogeneity
of Facebook conceptualizations, as in several studies, the amount of time spent on Facebook
was assessed, while other studies assessed Facebook/ Internet/ social networking problemat-
ic use/intrusiveness/addiction, or psychosocial aspects related to Facebook use, or Facebook
disclosure, and in fewer studies, Facebook anxiety was considered. Therefore, one cannot
conclude that online social networking sites have a negative or a positive effect on social
anxiety without carefully taking into consideration what they mean. An important limita-
tion of the current review was the fact that although we aimed to investigate the relationship
between social media and social anxiety, most of the papers included referred only to social
networking sites such as Facebook and we cannot generate findings pertaining to other so-
cial networking sites, such as Instagram, Tweeter, Youtube, LinkedIn or Myspace. Future
studies should also investigate the role of these other social networking sites in mental
health problems and in social anxiety per se. Another limitation of this paper refers to the
sample groups. As most of the participants included were students, this does not enable us
to extend our to other populations. Involving more heterogeneous samples of participants,
adolescents, young and older adults can help us to find significant moderators in the rela-
tionship between social networking and social anxiety. As all the studies included were
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cross-sectional, we cannot conclude that there is causality between social networking media,
namely Facebook, and social anxiety. Does social media (time spent, pathological use, num-
ber of friends, activities) contribute to social anxiety symptomatology or do socially anxious
individuals tend to use more social media? According to what we currently know, no direc-
tionality can be assumed. However, much like in the meta-analysis on Facebook and loneli-
ness [21], in this case, social anxiety can predict social media use rather than the other way
around.

Future experimental studies manipulating independent variables would be useful in order
to draw more conclusions on the relationship between social networking and social anxiety.
Longitudinal studies would allow us to test bidirectional relationships between the two vari-
ables and investigate time-related patterns in social networking use and social anxiety. Up to
this moment, it remains unclear whether social anxiety leads to more online social network-
ing use, or whether the relationship is opposite, with more use of online social networking
predicting social anxiety. Bidirectionality between the variables could also be an important
aspect to investigate, as there is preliminary evidence for both directions.

The findings of the current review have important clinical implications regarding social
networking use for individuals with social anxiety. The benefits/advantages of online social
networking sites should be used and investigated in order to overcome existing barriers in
clinical practice. Testing interventions delivered over social networking sites in randomized
controlled trials would have great implications on the development of evidence-based remote
interventions.
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