Christos Charis
Georgia Panayiotou Editors

Anxiety
Disorders
and Related
Conditions

Conceptualization and Treatment
from Psychodynamic and Cognitive
Behavioral Perspectives

@ Springer



Anxiety Disorders and Related Conditions



Christos Charis * Georgia Panayiotou
Editors

Anxiety Disorders
and Related Conditions

Conceptualization and Treatment
from Psychodynamic and Cognitive
Behavioral Perspectives

@ Springer



Editors

Christos Charis Georgia Panayiotou

Private Practice for Psychotherapy Department of Psychology & Center

Dillenburg, Hessen, Germany for Applied Neuroscience
University of Cyprus

Nicosia, Cyprus

ISBN 978-3-031-56797-1 ISBN 978-3-031-56798-8  (eBook)
https://doi.org/10.1007/978-3-031-56798-8

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature
Switzerland AG 2024

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar
or dissimilar methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors, and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

Paper in this product is recyclable.


https://doi.org/10.1007/978-3-031-56798-8

Introduction to the Volume

The main purpose of the volume is to instigate a dialog between the psychoanalytic
and the cognitive-behavioral traditions on conceptualization and treatment of anxi-
ety disorders and related conditions through contributions of respective experts. It
presents current findings and current theories and conceptualizations with regard to
the mechanisms of etiology and maintenance of anxiety and related conditions, as
well as innovative, new, or experimental approaches to treatment that target core
difficulties found in patients with anxiety. The book integrates basic research with
conceptualization and treatment, while giving space for multiple perspectives to
treatment. Both psychotherapeutic and pharmacological treatments as well as basic
behavioral and neurosciene research are being described. Chapters include (a) con-
ceptualization and treatment of anxiety and panic from psychodynamic perspec-
tives, (b) 2nd wave CBT treatment and the use of virtual reality, (c) 3rd wave
perspectives, (d) neuroendocrine factors, and (e) pharmacotherapy perspectives.
Wherever possible, case studies were included. Different theoretical approaches are
presented highlighting the strengths and the evidence in favor of each approach,
with an effort to highlight common underlying themes like safety behaviors and
avoidance, social support, and role of learning history. In this way, the book presents
a combination of theory, science, and practice aiming to be an excellent resource for
researchers, clinicians, and students of mental health professions.
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Functional Analysis Case
Conceptualization and Acceptance
and Commitment Therapy

for the Treatment of Anxiety-Related
and Rumination Problems

Maria Karekla and Katerina Georgiou

Acceptance and Commitment Therapy (ACT) Applied
to Anxiety Problems

Acceptance and commitment therapy (ACT; Hayes et al. 1999) is a process-
based third-wave cognitive-behavior therapy (Hayes 2004). What differentiates
ACT from other third-wave approaches is the philosophical and theoretical frame-
work underlying it (McCracken and Vowles 2014). ACT is rooted in functional con-
textualism (FC; Hayes et al. 1988) and relational frame theory (RFT; Hayes et al.
2001). Functional contextualism as a philosophical framework which explains psy-
chological events as interactions between individuals and their contexts and posits
that each behavior (internal or external) however maladaptive or problematic may
have at some point or in some context served a function for the person (Hayes
2004). The theoretical framework behind ACT is RFT, which presents that learning
can occur verbally via rules and relations among cues including verbally constructed
arbitrary cues (Hayes 2004). For example, a person may learn to fear an animal they
have never encountered or had direct experience with, just because somewhere in
the person’s history, someone may have verbally expressed that this animal was
dangerous and something to be feared.

In contrast to other therapeutic approaches, ACT acknowledges the omnipres-
ence of hardships and does not aim to decrease pain or other emotions, symptoms,
or thoughts or bring about “positive” internal experiences (Eifert and Forsyth 2005,
p- 28). In other words, ACT rejects the assumption of “healthy normality” and rests
on the notion that typical psychological processes may become destructive and cre-
ate psychological suffering when applied inflexibly and incongruently to the
specific context (Harris 2006). The focus of ACT is instead on fostering acceptance
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toward all psychological events, detangling from such events (e.g., what may be
considered negative thoughts and emotions), and promotes committed action in line
with one’s values (Zhang et al. 2018). Subsequently, the main aim of ACT is to
increase psychological flexibility (PF; Hayes et al. 2011), which refers to an array
of inter-personal and intra-personal skills (Gloster and Karekla 2020) and has been
conceptualized as the skill to identify and adjust to situations, adapt mindsets or
behaviors to facilitate personal and social functioning, preserve balance in person-
ally important domains of life and approach values-congruent behaviors with
awareness openness and commitment (Kashdan and Rottenberg 2010). PF is com-
prised of six core inter-related processes which we will discuss below and include
experiential acceptance, cognitive defusion, contact with the present moment, self-
as-context, values clarification, and values-committed action (Hayes et al. 2012b).
PF is thought to have a flip side of contextual inflexibility or rigidity considered to
contribute to problems and psychopathology. Psychological inflexibility involves
behaviors guided by internal experiences and avoidance of such experiences (expe-
riential avoidance and cognitive fusion) at the cost of living in the present with self-
awareness and values-based actions (Levin et al. 2014).

Experiential avoidance refers to the unwillingness to stay in contact with inter-
nal experiences such as thoughts, feelings, and bodily sensations (Hayes et al. 2004)
at all cost, even when fighting to control or get rid of these experiences causes long-
term problems in the persons’ life (Hayes-Skelton and Eustis 2020). It is important
to note that experiential avoidance has an evolutionary function which facilitates
adaptation to environmental challenges (e.g., running away when faced with a life-
threatening situation such as an encounter with a bear; Dinis et al. 2015). Experiential
avoidance thus becomes problematic when it becomes the “go-to” coping technique
irrespective of context and especially when engaging in it contributes to problems.
Experiential acceptance, a flexible and functional responding based on the context
at hand, is proposed as the antidote to experiential avoidance in ACT (Zacharia and
Karekla 2021). This involves actively approaching and being open to all internal
experiences, without seeking to modify their frequency or form (Hayes et al. 2006).
Experiential acceptance must not be confused with passive resignation (Eifert and
Forsyth 2005). Rather, through acceptance, both positive and negative aspects of
internal experience are acknowledged, and the person then chooses actions to take
in line with their values (Hulbert-Williams et al. 2015). Within the context of anxi-
ety, ACT aims to help clients accept all internal experiences, especially those con-
sidered “negative or unwanted” such as fear, worry, elevated heart rate, and intrusive
thoughts. The person learns that rather than attempting to avoid them at all cost,
they can recognize them for what they are and instead be guided toward living the
life they want (Eifert and Forsyth 2005 in Berman et al. 2010).

Cognitive fusion refers to a process where the person intertwines private events
or internal experiences with behavior, whereby actions are driven by these internal
experiences (Ruiz et al. 2017; Noureen and Malik 2021). For example, a person
may think that when their heart beats fast, something is wrong with them and as
such they avoid attending a social event so as not to have this unwanted thought and
associated symptom. Cognitive fusion is targeted within ACT with cognitive
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defusion, which involves experiencing internal events as they are (i.e., a thought is
just a though), rather than believing what the mind says they are (i.e., something
dangerous or tragic; Eifert et al. 2009; Twohig and Levin 2017). When working with
clients suffering from anxiety problems, cognitive defusion techniques aid the per-
son to not respond to the literality of their thoughts and instead view their thoughts
from a different perspective or create distance between the person and the thought
through language (i.e., my fast heart beat means that I am having a heart attack vs.
I have the thought that I am having a heart attack due to my heart beating fast).

Engaging in experiential avoidance and cognitive fusion tends to lead to the per-
son predominantly leaving in the past or to a catastrophic future at the expense of
being aware of the present and living in the moment (Zacharia and Karekla 2021).
The counter or therapeutic process is contact with the present moment or present
moment awareness and refers to experiencing and responding to both private and
public events as they occur in the here-and-now (Twohig 2012). Mindfulness exer-
cises are utilized to promote present moment awareness (Hayes et al. 2012a).

Attachment to a conceptualized self refers to the self-narrative used to describe
oneself (Hayes et al. 2012a, b). This self-narrative involves fused and evaluative
accounts about the self, focusing on the content of this narrative and defined by
these events (Hayes et al. 2013). On the contrary, self-as-context within ACT refers
to defining oneself as a person who notices thoughts, feelings, and experiences
(Flaxman et al. 2011) and recognizes that who we are is more than a simple compi-
lation of our thoughts, stories, and feelings. For example, the person learns to regard
themselves as more than any thought or label they have been telling themselves
(e.g., I am socially anxious as opposed to I am a person who experiences anxious
thoughts and feelings when faced with a social encounter). In treatment, work con-
ducted toward self-as-context involves disentangling from the evaluative accounts
of the self and achieving a different perspective (Twohig and Levin 2017) while
adopting a compassionate stance toward the self and lived-experiences (Karekla and
Kelly 2022).

Values are viewed as one’s desires in life which act as forms of positive rein-
forcement (Blackledge and Barnes-Holmes 2009). Within the context of ACT, val-
ues and goals are differentiated (Wilson et al. 2010). Goals are conceptualized as
consequences of an action which can be achieved and has an end point, whereas
values are chosen qualities of action which can never be completed, but the person
can always strive toward living in accordance to them (Chase et al. 2013). For exam-
ple, a person who values being a supportive friend can always strive for more actions
to live with this stated value and avoiding attending a social event with their friend
because of anxiety would be incongruent to living with this value. Attending one
party with a friend is a goal that is in line with this value. Once attended, it is not
finished however. There will continue to be subsequent opportunities for the person
to engage in activities in line with the value of being a supportive friend. Often,
clients with anxiety difficulties realize that their efforts to control anxiety-related
experiences stand in the way of living in harmony with their values (Eifert et al.
2009). Clarifying what is of importance to the person can bring meaning into action
to be taken even if anxiety shows up in the prospect of engaging in these actions
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(Karekla et al. 2019a; Karekla and Kelly 2022). Thus, values clarification can serve
to motivate individuals to engage in previously avoided situations and therapeuti-
cally lead to exposure and new learning to occur.

When actions are inconsistent with values, behavioral repertoires become
restricted (Karekla et al. 2018) leading to inflexible behavioral patterns (Hayes et al.
2006). Committed action in ACT refers to behavior which leads to effective action
in line with one’s personal values (Hayes et al. 2012a, b; Moran 2015). Thus, fol-
lowing values clarification, the person comes into contact with their behavioral
choices, coined as a “‘choice moment” (see Karekla and Kelly 2022). Individuals are
encouraged at each moment to consider what is of value to them and to choose
actions that lead them toward living their lives in accordance with their values. So,
if going to a party serves the value of connection with others and friendship, the
person chooses to go to the party even if anxious thoughts and feelings appear.

Briefly, ACT conceptualization of anxiety problems is that they arise from six
processes: (1) unwillingness to experience private events (thoughts, emotions,
memories) associated with anxiety; (2) normal anxiety-related experiences are
viewed as health threats; (3) attempts to control such experiences; (4) escape or
avoidance strategies to control anxiety-related experiences; (5) reinforcement of
avoidance and control strategies as they work in the short term; and (6) patterns of
psychological and behavioral inflexibility due to escape/avoidance responses
(Orsillo et al. 2005). Intervention then focuses on each of these, and utilizing the
tenets of ACT attempts to reverse these (considered psychological inflexibility pro-
cesses) and achieve psychological flexibility and values-committed actions.

Why ACT for Anxiety?

ACT has demonstrated promising results regarding the management of several psy-
chological conditions, including anxiety problems (Forman et al. 2007; Hancock
et al. 2018; Ruiz et al. 2020; Caletti et al. 2022; Larsson et al. 2022). Specifically,
evidence suggests that ACT is efficacious for the treatment of anxiety difficulties in
clinical and non-clinical populations, regardless of format, individual, or group
(Swain et al. 2013). Moreover, ACT is associated with decreased rates of treatment
dropout or dropouts for non-treatment-related reasons (Ferreira et al. 2022; Karekla
et al. 2019b) and is effective even for clients deemed to be treatment-resistant when
treated with other types of therapies (Gloster et al. 2015).

ACT is a scalable approach concerning the format, number, and length of thera-
peutic sessions (Fashler et al. 2018). That is, it is flexible and adaptable to the needs
and severity of the clients’ difficulties and allows for learning and practicing its
tenets through metaphors and experiential exercises (Zacharia and Karekla 2021).
Additionally, since values-clarification and values-based living hold a central role
within the ACT framework, values can be a motivator for change not only during
therapy but also for maintaining treatment gains after therapy (Arch and
Craske 2008).
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Experiential avoidance, a key target within ACT, is a well-known contributor to
anxiety pathology genesis (Berman et al. 2010; Panayiotou et al. 2014b) and main-
tenance (Panayiotou et al. 2014a). Those who suffer from anxiety difficulties, in
their effort to avoid anxiety-related internal events, employ escape or avoidance
strategies as part of the evolutionary process of the fight or flight response. However,
when avoidance is applied inflexibly irrespective of context and long-term conse-
quences, they are responsible for the development and maintenance of anxiety
(Hayes et al. 1996; Panayiotou et al. 2014a). Excessive reliance on experiential
avoidance for managing stress is also implicated in the gender differences common
in anxiety problems (Panayiotou et al. 2017).

The use of ACT in treating anxiety has produced similar results to other active
psychotherapy approaches (Bluett et al. 2014; Gloster et al. 2020). For example, it
has shown reduction in experiential avoidance at a greater level in comparison to
cognitive behavioral therapy (CBT), in individuals with social anxiety disorder
(Niles et al. 2014) and panic disorder (Karekla 2004; Levitt and Karekla 2005).
When comparing ACT to CBT for individuals with mixed anxiety disorders, ACT
demonstrated higher improvement in psychological flexibility (Arch et al. 2012).
Although evidence suggests that ACT demonstrates similar results regarding treat-
ment effectiveness and efficacy to other active psychotherapeutic approaches, more
research is needed to better understand treatment moderators when working with
ACT (Landy et al. 2015). Yet, ACT is a promising intervention that specifically
targets those aspects that contribute to the initiation and maintenance of anxiety
problems and has demonstrated its effectiveness in numerous trials (Gloster et al.
2020; Swain et al. 2013; Sharp 2012).

Functional Analysis Case Conceptualization and Treatment
Plan: The Case of a Woman Suffering from Repetitive
Negative Thinking and Anxiety Problems

To demonstrate how we would apply ACT, we describe below the case of Skepsi, a
woman who sought for psychological services for anxiety difficulties, complaining
of repetitive negative thinking (RNT). To protect the client’s identity, information
including the persons’ name have been disguised according to the General Data
Protection Regulation (GDPR). We first present how we utilize functional analysis
based on the psychological flexibility model, followed by proposing hypothesized
mechanism of problem maintenance and suggesting a treatment plan based on
ACT. The structure of the case conceptualization and treatment plan is partly based
on the following sources: Dr. Karekla’s lectures at the University of Cyprus and
similar approaches presented in Eifert et al. (2009) and Eifert and Forsyth (2005).
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Presenting Problem

Skepsi is a woman in her early 20 s who sought psychological support due to what
she described as repetitive negative thinking (RNT) and elevated anxiety. RNT
refers to worry and/or rumination which is related to emotional difficulties (Ehring
et al. 2011). Specifically, she reported continuously having negative and unwanted
thoughts regarding her romantic relationship, her professional future, and the ways
in which others perceive her. Additionally, she noted a difficult relationship with her
“absent” father. At the moment of seeking treatment, she was a full-time college
student and was not employed.

List of Presenting Problems
Thoughts and Memories

Here are the thoughts she presented: “My behavior is a burden for my partner”; “If
my partner is not with me at all times, that means he doesn’t love me”; “If my part-
ner is not with me at all times, that means we have a bad relationship, similar to the
one between me and my father”; “I want to tell my partner that he does not give me
the attention I need”; “I want to be able to voice my opinion, wants, and needs, but
I am afraid others will reject me”; “I would like to be myself and be comfortable
with who I am”; “T always have to portray my best possible self in front of others,
because if I don’t they will reject me”; “If I'm not perfect, everyone will leave me”;
“I need to be perfect”; “If I show my true self to others, they will judge me”; “I will
not be able to find a job because I am incompetent in certain areas”; “I won’t make
it”; “T will fail”; “I don’t want to try to improve my skills because I will fail any-
way”’; “Nobody understands me and the pressure I feel”; “Is it my fault that I have
a bad relationship with my father?”; and “Why isn’t my father accepting of me?”

Skepsi has memories of the absence of her father while growing up and the
absence of acceptance and support from him. Memories relating to the discourse
between her parents cause her great discomfort.

Emotions and Physical Sensations
The client reported experiencing feelings of insecurity, anxiety, distress, embarrass-

ment, guilt, fear of rejection, and elevated heart rate for about 3 years prior to seek-
ing help. She explains that these feelings however increased around 6 months ago.
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Behavior

Skepsi reports many avoidance behaviors including the following: voicing her opin-
ion during social gatherings, doing daily activities and chores to avoid her thoughts,
avoiding short meetings with her boyfriend to prevent sadness when they part,
avoiding going to classes and exposing herself to situations where perfection may
not be guaranteed, engaging in rumination and crying as a means to control her
thoughts, constant mental checking of behavior and excessively using social media
to distract from her thoughts and feelings.

Predisposing Factors

Predisposing factors, also known as vulnerability or risk factors, are factors pro-
posed to predict the trajectory of psychological symptoms throughout life
(Merikangas and Pine 2002). Parental psychopathology is associated with offspring
psychopathology (McLaughlin et al. 2012). In this case, the client mentioned her
father struggling with psychological issues, which may suggest a predisposing fac-
tor toward emotional difficulties.

Perfectionism as a general trait may constitute an additional risk factor for the
development of anxiety (Limburg et al. 2017). Specifically, maladaptive perfection-
ism is associated with avoidant coping strategies (Montgomery et al. 2019).
Moreover, perfectionism is correlated with checking and safety behaviors (Lee et al.
2011). Skepsi mentioned that she always felt the need to “be perfect.” She has asso-
ciated this need with mental checking of her behavior when in social settings or
avoidance of social gatherings altogether. Additionally, her strive for perfectionism
contributes to feelings of anxiety.

Parental exhibitions of avoidant behaviors when interacting with their children
may instill fear of mistakes and failures in children (Segrin et al. 2019). Additionally,
parental neglect predicts anxious symptomatology (Van Veen et al. 2013; Spinhoven
et al. 2010). In this case, Skepsi mentioned an absence of a fatherly figure through-
out her childhood. She remembers limited interactions with her father which always
left her longing for his acceptance and affection.

Exposure to familial conflict and violence, especially between parents, is associ-
ated with anxiety in young adulthood (Schiff et al. 2014). Similarly, violence toward
a woman in the household is associated with higher risk of child maltreatment
(@verlien 2010). Moreover, adopting a care-taker role for the victims (i.e., the
mother) of familial violence may lead to severe emotional distress (Holt et al. 2008).
Skepsi reported frequent arguing among her parents. She remembers at least one
incident where her father was physically violent toward her mother, and she inter-
vened by putting herself in the middle of her parents. All these memories and expe-
riences possibly contribute to her ruminative thoughts and the anxiety she
experiences.
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Precipitating Factors

Precipitating factors are any “events or situations that actually provoke the onset of
the problem...” (Westbrook et al. 2011, p. 199). Experiencing stressful life events is
associated with rumination as a response to distress (Michl et al. 2013). Specifically,
the occurrence of stressful life events acts as a reinforcer of worry for anxious indi-
viduals (Francis et al. 2012). In this case, Skepsi has experienced stressful life
events such as witnessing domestic violence, adopting the role of a care-taker for
her mother, and experiencing rejection from her father.

The most recent factor, which seems to have contributed to the exacerbation of
symptoms and led to her seeking treatment, is her upcoming college graduation and
subsequent entering into the workforce. The transition from being a university stu-
dent to an employee is a major life event. Such transitions can be challenging for
some individuals and have been associated with anxiety (McBeath et al. 2018).

Mechanisms of Maintaining the Problem According
to the Psychological Flexibility/Inflexibility Model

In Fig. 1 we depict the psychological inflexibility model of an ACT case conceptu-
alization for this client, based on Luoma et al. (2017). Ratings for the pervasiveness
for each of the six components for the persons’ difficulties, ranging from a scale of
1 (limited) to 5 (very extensive), are provided (see Luoma et al. 2017). Below, we
describe each component of the psychological inflexibility model relating to
this case.

Experiential Avoidance

Internal Emotional Control Strategies: Rumination, worry, and distraction.

Overt Emotional Control Strategies: Avoidance of social situations and conversa-
tions, stays at home, avoids visiting parents” home, excessive use of social media,
and avoids seeing her partner for a limited amount of time to prevent herself from
experiencing emotions of sadness when her partner leaves.

Strategies for Avoiding Emotions and Emotional Control Observed During Sessions:
She focuses exclusively and with rigidity on other people’s feelings and under-
standings of situations rather than her own. She also focuses on thoughts, facts,
and logic to avoid negative emotions. In session, she is apprehensive toward any
activity that may cause her to confront uncomfortable emotions.

Generally, Skepsi employs various avoidance methods to control her emotions.
These control efforts are pervasive across most of her life areas, thus receiving a
score of 5 on the scale mentioned above (see Fig. 1).
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Lack of contact with the Present
Moment/ Dominance of a
Conceptualized Past and Future

4
Experiential Avoidance ¢ i , Lack of Values Clarity
:
« | Psychological @
Inflexibility
Values incongruent
e ¥ — 4 , action, Inaction and
Cognitive Fusion Persistent Avoidance
5 L 3
Self as Content/Attachment

to the Conceptualized Self

Fig. 1 Assessment of the client based on the psychological inflexibility model
Cognitive Fusion

Skepsi presents with being stuck (fusion) with continuous overthinking/rumination,
efforts that serve a protective function from future challenges and problems. At
times, she appears fearful of the prospect of not engaging with her thoughts. She is
also attached to her self-image and repeatedly presents the thought that no one will
accept her as she is and therefore needs to portray an ideal self. Additionally, she
mentions several internal rules by which she regulates her overt behavior especially
in social settings. She views herself as incompetent regarding professional employ-
ment, and she argues that these thoughts prevent her from improving her skills. The
client received a rating of 5 regarding the extent of cognitive fusion.

Self as Content/Attachment to a Conceptualized Self

Skepsi sees herself as “just the thoughts and difficulties” she faces. The image she
has of herself is of an “incompetent person.” She characterizes herself as a burden
to her romantic relationship because she constantly seeks attention and reassurance.
When describing thoughts about herself, she uses words such as “silly” or phrases
such as “T know it doesn’t make sense,” yet she is unwilling to let go of them. She
exhibits difficulty with seeing beyond her relationship with her father and its conse-
quences in her romantic life. Specifically, she equates the quality of her relationship



10 M. Karekla and K. Georgiou

with her father to the quality of her relationship with her significant other. The only
area where she appears to regard herself as something more than her problems and
difficulties is when it comes to her relationship with her mother and siblings. For
instance, she expresses that she knows she is a good daughter and sister and is
appreciated by her family. In terms of the extent of Skepsi’s pervasiveness of attach-
ment to a conceptualized self, we gave her a score of 4.

Lack of Contact with the Present Moment/Dominance of a Conceptualized
Past and Future

Skepsi appears to lose herself in her thoughts about her past problems with her
father and is preoccupied with possible future failures. She is mostly attached to the
future since she often ruminates about possible scenarios regarding her romantic
and social relationships and professional career. She also appears to hold the belief
that her relationship with her father has caused her a significant amount of damage
which is evident in her current romantic relationship. She only seems to focus on the
present when she expresses feelings of inadequacy regarding her ability to be asser-
tive and about her self-image. Regarding rating the level of pervasiveness of a con-
ceptualized past and future, Skepsi received a score of 5.

Lack of Values Clarity

Skepsi is able to identify as important values her friendships, romantic relationship,
health, community, education, and family. From these she expresses that the most
important values are having close and trustworthy relationships with her family
members (her mother and her siblings) and having a close supportive romantic rela-
tionship. According to Skepsi, she often lost contact with the value of family as she
avoided visiting her mother and her siblings. Her romantic relationship is the only
value where she mostly lives in line with as she does invest a lot in it, yet many times
the investment is mobilized by fear rather than a connection to her values. Being a
supportive friend is another value that she exhibits. Regarding the level of lack of
values clarity, she received a score of 3.

Values-Incongruent Action, Inaction, and Persistent Avoidance

Skepsi acts somewhat in accordance with her values in the romantic relationship
domain since she invests in this relationship and has maintained it for a long time.
She also acts partly according to the value of being a good friend, as she provides
emotional support to her friends. She notes that this gives her life meaning, but she
feels these actions are most often one-sided, i.e., that she provides support but does
not ask for support when she needs it. Skepsi avoids social gatherings and meetings
with friends, and she avoids visiting her family members. Similarly, although she
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recognizes actions which would bring her closer to her value of education, she does
not behave accordingly, i.e., she avoids attending classes or investing in her learning
experiences. In her effort to live a life free of anxiety, her behavioral repertoire has
become narrow. As a result, we gave her a score of 3 regarding the level of inaction

and persistent avoidance behavior.

Maintenance mechanisms can also be observed by exploring the “ABCs,” that is,
A = antecedents, B = behavior, and C = consequences (see Table 1; for more infor-
mation, see Ramnero and Torneke 2008).

Synthesis of Hypothesized Mechanism

Skepsi had been struggling with ruminative thoughts and anxiety for more than
3 years before seeking psychological services. Her symptomatology appeared to be
exasperated by her approaching college graduation.

Table 1 Indicative ABCs to examine mechanisms that maintain problems

C
A B Consequences (behavioral
Activating events/antecedents | Behavior mechanism/function)
Thoughts of the lack of Isolates herself from her Immediate emotional relief

relationship with her father and
feels sad

Thought: “I do not want my
romantic relationship to be as
bad as my relationship with my
father is”

family

Avoids meeting her significant
other

Does house chores and other
activities instead

Spends excessive amount of
time on social media

Calls best friend to vent

(positive reinforcement)
Emotional pain is not
exacerbated (negative
reinforcement)
Distraction from thoughts
(positive reinforcement)

Opportunity for socialization

Thought: “I need to be perfect,
to not be rejected”

Avoids voicing her opinions or
wants

Avoids going out

Mental checking of behavior
(noticing of how she replies to
others, smiling, nodding,
agreeing with everything)

Immediate relief (positive
reinforcement)

Thought: “I have not
disagreed with anyone;
therefore I am liked and
accepted” (positive
reinforcement)

Alone at home

Thoughts: “I failed in the past,”
“I have a bad relationship with
my father,” “My partner is tired
of me,” “I will not find a job,”
and “I am incompetent”

Rumination (“I will sign up
for extra classes, and then I
will be in a better position to
be hired,” “I am an inadequate
partner so I must do xyz to
better myself™)

Crying

Immediate relief (positive
reinforcement)

Reduction of distress
(negative reinforcement)
Belief/rule: “Ruminating helps
me find solutions to my
problems and protects me
from possible future threats”
(positive reinforcement)
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Her historical context of a problematic relationship with her absent father may
have contributed to her critical attitude toward herself, the insecurities she has
regarding her romantic and other relationships, and her RNT.

According to ACT, anxiety arises due to one’s behavioral repertoire becoming
restricted due to psychological inflexibility and continuous context-incongruent
experiential avoidance. In the case of Skepsi, she uses behavioral and experiential
avoidance in almost all areas of her life. She avoids social settings, visiting her fam-
ily and even her partner, out of fear of rejection. This fear leads her to focus exclu-
sively on the emotions, thoughts, and behaviors of others rather than her own. For
example, when asked about her emotions, thoughts, and behaviors on a particular
event, she responded with “I think/feel that my boyfriend/friends/family feels/
thinks....” This further restricts her behavior as she is apprehensive toward any situ-
ation which may evoke negative feelings. Skepsi uses rumination as another avoid-
ance tactic to regulate her emotions. Through rumination, she successfully controls
her emotions in the short term. However, in the long term, these emotions become
more difficult to avoid, and her rumination efforts grow larger. She focuses on the
literality of her thoughts to avoid negative emotions. Her rumination efforts seem to
be reinforced through loops of positive and negative reinforcement, which further
maintain dysfunctional behavior and exacerbated feelings of anxiety.

While being preoccupied with her thoughts, she loses contact with the present
moment. She often worries about possible future threats and failures. She frequently
dwells on the experience of rejection from her father which propels her to predict
future rejection from others and especially her partner. Skepsi becomes “stuck” with
her thoughts about a future filled with rejection. Similarly, her fear of rejection com-
bined with feelings of professional inadequacy lead to thoughts about a catastrophic
future. Specifically, she becomes consumed by thoughts of unemployment due to
lack of professional skills.

Her attachment to her thoughts and experiences prevents her from viewing her-
self as a whole. Specifically, she struggles regarding herself as a person with diffi-
cult thoughts, feelings, and emotions. In particular, she is self-critical (“inadequate,”
“incompetent” “imperfections lead to rejection”) and believes herself to be the
problem. She also has difficulty recognizing herself as being more than just her
thoughts and emotions and is overly critical toward herself, lacking any
self-compassion.

Skepsi has some clarity regarding what is important to her (e.g., in the domains
of family, romantic relationship, friendships), but in most cases, she does not act in
accordance with her values in these domains. She often exhibits behaviors which
lead to immediate emotional relief even when these behaviors do not align with her
values. Avoidance behaviors (e.g., not visiting her family, avoiding social events)
and “fusion” with her thoughts interfere from living a meaningful life.

The function of her avoidance behaviors and RNT (and subsequent anxiety) is
reinforced both negatively and positively. Via positive reinforcement, staying home
to do house chores or other activities, engaging in excessive social media use, vent-
ing to a friend, and mental checking of behavior (e.g., smiling, nodding, and agree-
ing), she feels better and in control for a short while. Isolating from her family,
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avoiding social gatherings, avoiding meeting with her partner, not voicing her opin-
ion, and crying reduce her distress and emotional pain and thus are reinforced nega-
tively. In the long term, all these behaviors contribute and exacerbate her problems,
anxiety, life dissatisfaction, and psychological inflexibility.

Clients’ Strengths That Can Aid the Intervention

Skepsi sought psychological services of her own volition, indicating that she recog-
nized the difficulties she was facing. Additionally, she presents as ready to partici-
pate in therapy and make changes to better her life. Her family (excluding her
father), her romantic partner, and her best friend act as her support network. She is
also nearing the completion of course which despite difficulties will probably be
completed successfully. Skepsi’s therapy prognosis is very good.

External Barriers or Obstacles to the Intervention

The difficult relationship with her father may act as an obstacle to the intervention
as there does not seem to be a way to repair that relationship. The acquired patterns
of interaction within the family in general may serve as a barrier and a trigger when
she visits her family home.

Treatment Plan

Treatment began by targeting the processes of the psychological flexibility model.
As it is hypothesized that these processes are interlinked, targeting one process may
also affect other related processes. In Skepsi’s case, we began by targeting the com-
ponents which seem the most pervasive and contribute most to her difficulties. The
first intervention targets were acceptance and cognitive defusion while incorporat-
ing components relating to self-as-context and values-guided actions. To reduce
experiential avoidance, “creative hopelessness” was introduced to illustrate the inef-
fectiveness of efforts to control thoughts and emotional distress. Recent research
suggests that individuals are more likely to open up to their thoughts and feelings
(acceptance) once they experience directly the inevitability of avoidance practices
for controlling internal states (Konstantinou et al. 2023). The use of metaphors and
experiential exercises in ACT aims to enhance learning through direct experience.
For this reason, we used metaphors such as “The Hungry Tiger Cub” (Hayes et al.
1990). At this point, we normalized and validated her experience by highlighting
that she has used all logical means and strategies to cope with her thoughts and emo-
tions. Experientially, we examined and recognized how these control efforts did not
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have lasting results. This led to the conclusion that she now has a choice to adopt an
alternative way of coping (willingness) with negative internal experiences. To illus-
trate willingness as an alternative to control efforts, we used “The Chinese Finger
Trap” exercise (Eifert and Forsyth 2005, adapted from Hayes et al. 1999). To
emphasize active acceptance, we carried out the “Tug of War with the Anxiety
Monster” exercise (Hayes et al. 1990), further highlighting the conscious choice of
fighting and not fighting with internal experiences.

We simultaneously focused on cognitive defusion by firstly educating the client
on the function of anxiety and fear as survival instincts. Also, we introduced the
notion that all emotions serve important evolutionary purposes for humans, and as
such no emotion is problematic. Emotions become problematic when we try to con-
trol them or struggle to extinguish some or expect to always experience others. To
aid in creating distance between the client and her thoughts, we devised an exercise
where the client wrote down all her unwanted thoughts and feelings on a white
board. Then, both therapist and client stood extremely close to the whiteboard, and
the client was asked to describe what she could see. The exercise continued by mov-
ing away, facing other points in the room, and asking the client what she could see.
The aim of this exercise was to introduce the client to the notion that these negative
internal events exist even when she is not focused on them or sees them, but the
choice of getting unstuck and behaving in accordance with her values was hers to
make. The “choice moment” exercise (Karekla and Kelly 2022) was frequently used
to remind her that she has a choice at each moment as to where she will pivot her
attention and efforts—toward or away from her values and making a committed
choice with her actions. Correspondingly, the process of self-as-context was pro-
moted. Upon creating distance between herself and her thoughts, Skepsi started to
regard herself as a whole rather than defining herself on the basis of her negative
experiences. To further illustrate self-as-context, we used the “Anxiety News Radio”
metaphor (Eifert and Forsyth 2005, adapted from Karekla 2004).

Throughout the sessions, we fostered contact with the present moment using
mindfulness techniques. Specifically, these techniques aimed to train the client to be
aware of thoughts, feelings, and bodily sensations in the moment they happen with-
out judgment. An additional aim was to bring awareness to events during the session
and her daily life. We began each session with centering/mindfulness exercises. The
first centering exercises were shorter, around 3 min long, and focused on bringing
attention to breathing, bodily sensations, and sounds. The following exercises were
longer and focused on noticing private experiences (emotions and thoughts). These
exercises were also used to gradually expose the client to her difficult thoughts and
emotions and achieve new learning as to how to interact with them.

Following, we focused on areas of valued living and committed action. We used
exercises such as “The 80th Birthday Party” (Harris 2007) and the “Game of Life”
(Karekla and Kelly 2022) to recognize first and come into contact with her values.
Next we examined whether she lives her life currently, in accordance with these
values, and how her struggling with her anxiety, thoughts, and emotions gets in the
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way of living the life she would like. To further enhance this idea experientially with
an eye on moving toward committed action, we used the “Passengers on the Bus”
metaphor (Hayes et al. 1999). Through our values exploration, the distinction
between values and goals was made. She then identified, set, and committed to set-
ting goals which would lead her on her valued living path. She was encouraged to
set small, measurable, and attainable goals for each week. She was able to complete
almost all her goals before each session; in cases where valued living goals were not
met, these were discussed and barriers were identified and dealt with in an
ACT manner.

Finally, skills training and practice were employed for areas which the client had
identified as lacking in skills. We carried out assertiveness training regarding her
difficulties and insecurity as to the most fruitful way to voice her opinion/needs/
wants. During sessions scenarios and role-playing exercises were used to elicit “dif-
ficult” thoughts and feelings for the client and practice psychologically flexible
ways to communicate her thoughts, feelings, and needs. The client practiced these
skills in social settings between sessions. Additionally, exercises relating to self-
confidence and self-compassion were adopted. All exercises included elements of
self-as-context and cognitive defusion as described above and elements of exposure.
Treatment termination was decided in collaboration with the client at 15 sessions.

Assessment of Progress

Evaluation of her progress was continuous utilizing the “ACT Daily Record” sheet
(Eifert and Forsyth 2005; Karekla 2004) which assessed suffering, struggle, work-
ability, and valued action for each day. Through the course of the treatment, although
suffering and struggle were present, valued actions increased. Additionally, the cli-
ent qualitatively assessed her progress toward the mid-point of treatment and identi-
fied further areas that needed improvement (e.g., expressed difficulties with
assertiveness and self-confidence).

Toward the mid-point of therapy, she reported minimal in any RNT and rumina-
tion. In line with this, she reported being more compassionate to herself and
acknowledged that although her negative experiences were a part of her story, they
did not define her—so her language use regarding her thoughts and emotions was
observed to change. Similarly, she used mindfulness exercises during her day which
helped her foster contact with the present moment. She reported recognizing how
her “stuckness” with her thoughts prevented her from living a full life and began
engaging in actions in line with her values by setting and meeting her goals. She
finally reported exposing herself to social activities and becoming more assertive in
her interactions with others, while she aimed to engage in all previously avoided
activities including her education.
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Termination and Relapse Prevention

Termination was decided together with Skepsi. The therapeutic sessions with Skepsi
ended once all therapeutic goals were achieved and the client was engaging in val-
ued actions even in the face of negative internal events. Follow-up check-in sessions
have at this point been scheduled for 6- and 12-weeks post-termination.

For relapse prevention, the client identified internal and external triggers which
may lead to relapse. Collaboratively, Skepsi and the therapist developed a relapse
prevention plan which included skills learned in therapy to help with the manage-
ment of triggers, ways to monitor her own progress, and ways to enhance psycho-
logical flexibility (in line with Karekla and Kelly 2022). Additionally, her prevention
plan included ways in which she can support her progress and enhance her resilience.

In summary, this chapter illustrated the ACT approach to conceptualization and
treatment of a client dealing with anxiety and RNT. This approach appears effective
for general anxiety experienced by outpatients (Swain et al. 2013) and managing
RNT for individuals with specific anxiety disorders (Ruiz et al. 2019). ACT is a
flexible and scalable approach that has been used in the treatment of various forms
of psychopathology (Zacharia and Karekla 2021). Finally, the psychological flexi-
bility model is easily adaptable in meeting the individualized needs of each client,
as illustrated by the case presented in this chapter.
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Anxiety as an affect is experienced on a psychological level and is associated with
other affects such as despair, anger, hopelessness and other negative feelings.
Moreover, fear is accompanied by physical reactions: increase in heart rate and
blood pressure, muscle tension, dizziness, change in voice and facial expression and
shock-like paralysis. Fear is therefore a psycho-socio-somatic phenomenon (Ermann
2019). In this sense, fear is (a) a basic feeling of human existence and is attributed
to the foreboding of death and the presentiment of the limitedness of human exis-
tence (b) also to the abysses of the human soul (the unconscious), which elude
immediate access. Fear in certain situations (situational fear) serves to cope with or
avoid concrete dangers. Freud (1926) called this signal anxiety (Rudolf and
Heningsen 2017). It is an alarm signal and serves to protect against real threats by
evoking appropriate reactions (see more below). Fear has shaped in a very deep way
the cultures of our world over the millennia. In religion, in philosophy and in art,
this fundamental affect has a lasting impact. Psychoanalysis, with its more than
100 years of tradition, has contributed significantly to research into pathological
anxiety, as has behavioural therapy. It arises from the psychodynamics of conflicts
or crises (see more below).

In the Greek mythology, death and sleep Hypnos and Thanatos were brothers
(Askitopoulou 2015). Death is the greatest fear factor in our civilisation (Becker
1973). Becker, an American cultural anthropologist, came to the conclusion on the
basis of his research that the repressed fear of death in humans plays a central role
in our lives. Fear is one of the fundamental emotions in human life, i.e. it has a great
influence on our life or on how we cope with life. That is why through the ages of
mankind, all kinds of disciplines have dealt with this emotion. They try to express
the fear, to explore it and to ultimately show a way how man can cope with fear.
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They try to mitigate the power of fear by finding descriptive terms. Parallel to the
variety of personifications of the different varieties and intensities of anxiety, a
broad spectrum of linguistic terms has developed to put the symptoms of anxiety
into words. What is remarkable here is the concentration of terminology on an illus-
tration of exclusively physical symptoms, which has remained almost unchanged up
to the present day, when we still speak of the fact that, due to anxiety, the hair stands
on end, the eyes are wide open and the pupils dilated, the ears buzz, the breath stops
(often also the image of the throat being tightened), the voice fails, the pulse races,
the knees go weak and so on. The word ‘anxiety’ derives from the Greek word dyym
(verb) and Latin word ango (verb) which means ‘to constrict’, ‘to press together’,
‘to draw off the breath” and ‘to strangle’, related to the German word ‘Enge’ (sub-
stantive), and is not only connected to the image of the ‘constricted throat’ but also
to the clinical picture of angina (Greek covayyf, kovayyn), by which is mostly
meant not angina pectoris, but diphtheria (Beekes 2010).

You can deal with fear if you are familiar with it. That is why it is important to
talk about it. Fear challenges us to self-development. Seen from this perspective, the
encouragement: ‘Courage to fear’ takes on a special meaning (Kast 1996, page 29).
If I am flooded with fear and I recognise and accept it, it opens up the possibility for
me to withdraw for self-protection. But some people deny fear, so that they do not
perceive moderate fear. They deal with fear in a counter-phobic way. (In these cases
in which the fear stays unconscious and it is to be distinguished from the strategy
where the person feels fear but faces the fearful situation because he is striving for
a goal (Fabian 2017)). This may be one reason why Vietnam veterans have signifi-
cantly higher mortality rates in traffic and poisoning accidents (Bullman et al. 1990).

In Greek philosophy the Stoics, e.g. Epicurus’ ethics teachings, aim at their heart
at increasing and consolidating the joy of life by the enjoyment of each day, possi-
bly each moment, in other words ‘seize the day’. For this purpose, it is necessary
either to avoid or to overcome all impairments of the peace of mind, which can arise
from desires, fear and pain. Constantly savouring the pleasure of life constitutes the
art of the Epicurean sage (Konstan 2018).

Many ancient Greek myths are about vanquishing fear. One thinks of Perseus
and Medusa. Perseus, a hero of Greek mythology, succeeded with the help of the
goddess Athena in slaying Medusa, the ideal embodiment of the image of terror at
the sight of which everyone was literally petrified. After completing his deed, he
presented the severed head of the Gorgon to Athena, who since then has worn it on
her shield as a powerful apotropaic or something used to ward off evil (Gorgoneion).
The Perseus myth shows very clearly that the hero of Greek mythology is capable
of such extraordinary deeds exclusively in the closest cooperation with his personal
guardian deity, i.e. not necessarily by his own power, but on the basis of special
qualifications, be it (divine) lineage or special piety, which fit him for divine protec-
tion (Cartwright 2012). Throughout the centuries, people have sought to mitigate
uncertainty by explaining what frightens them. For by understanding a phenome-
non, we take the first step in shedding the feeling of fear or powerlessness, because
we come to feel in control of what is happening (Compare Yalom 2010).
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In our religion, Christ rises above the level of heroism and promises lasting relief
from fear, since he was able to conquer death itself, as the greatest fear factor in
human history. In Christianity, however, fear and terror are no longer characterised
exclusively as negative powers to which man is helplessly exposed but often even
have a catalytic function as a manifestation of wonder (or as we call it in Greek
‘thaumazein’) at a miracle or heavenly apparition. The decisive factor in overcom-
ing fear and an absolute novelty in Christianity is the principle of hope, which nei-
ther mythology nor ancient philosophy implies. And this is consistent with the
results of empirical research. Based on the fundamental ideas of Becker (1973),
Solomon (2015) and Batthyani (2019) researched how people try to manage their
fears when they are aware of their own death. (This research is known as “Terror
Management Theory’.) They concluded that death anxiety is warded off by two
mechanisms: firstly, by strengthening one’s own self-esteem and, secondly, by
increasing one’s respective significant social values or worldview (Juckel and
Mavrogiorgou 2018).

In philosophy, the existential philosopher Kierkegaard was the first to deal inten-
sively with the subject of fear in his book The Concept of Anxiety. He distinguishes
between anxiety with an unknown cause and fear based on knowledge of danger.
According to Kierkegaard, fear is a basic human feeling. The philosopher draws on
the Christian tradition of thought and believes that despite the orthodox view of the
redemptive power of the crucifixion and resurrection of Christ, the fear of not being
free of original sin remains. He says about fear that this is an adventure that every
human being has to go through. They need to have an experience of fear so that
subsequently they are not lost when they meet it, either by never having been afraid
in the first place or by finding themselves sinking into fear; therefore, whoever has
learnt to be afraid in the right way has learnt the highest thing. He compares fear
with a feeling of dizziness that arises when one looks into a depth or abyss that
threatens to swallow one up. In fear, it is as if one loses one’s footing, in which the
world one knows loses its familiarity. For Kierkegaard, sin, fear and freedom were
linked. In the fear of violating God’s commandment, Adam at the same time recog-
nises his freedom of will. Fear brings man in an excellent way before himself and to
himself (Kierkegaard 1844; Gron 1996).

Later existential philosophers, such as Heidegger, Jaspers and Sartre, continued
this intensive examination of the theme of anxiety. They drew their ideas not only
from Kierkegaard’s thoughts, but they were also influenced by the two world wars,
where the world became extraordinarily threatening. In their teachings, they seek,
among other things, an appropriate way of dealing with anxiety and hold the convic-
tion that enduring anxiety, not giving in to it, is the most helpful approach. From this
perspective, the person does not sink beneath the weight of anxiety but emerges
from it feeling secure. In other words, the philosophers concerned recommend con-
fronting the anxiety, but this is not easy to bring to bear in day-to-day practice with
many patients (Kast 2023; Heidegger 1979).

In our modern world, the mechanisms described above (religion and faith, myth,
cultural traditions, large communities, etc.) are dwindling more and more, leaving
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modern people alone without the support and security derived from these structures,
confronted with their fears (Fabian 2017).

In the more recent literature, there are many examples where experienced indi-
vidual fear comes to the fore. Here I would like to mention from the well-known
book of Fyodor Dostoevsky Crime and Punishment (1866) the dream of Raskolnikov.
Raskolnikov, the protagonist of the novel, regresses in a dream and as a small child
witnesses the murder of a horse. Afterwards, he wakes up drenched in sweat and
wonders if he will really slay an old woman for financial reasons as well, as he
planned. Another example is Stefan Zweig’s novella Fear, where, influenced by
Freud’s psychoanalysis, he makes fear a direct theme. A psychologically interesting
novella illustrates the impact of fear and guilt on a married woman driven by her
forbidden desire for adventure in the early twentieth century (Zweig 2021; Ermann
2019). Another instructive example from literature is the book by Tolstoy Ivan
Ilyich. In this book, a defence form of man’s fear of death becomes recognisable, as
Yalom says, namely, to believe that one’s self is not vulnerable, i.e. is something
special. As long as Ivan Ilyich denies his death, he is in severe pain. When he is able
to cope with his fear of death with the help of his son and his servant, his pain disap-
pears (Tolstoi 1931, 1960; Yalom 1980). Moreover, in his book War and Peace,
Tolstoy presents a second mechanism for how people often cope with their fear of
death, namely, by believing in a saviour who ensures man’s safety and protection.
Let us recall Rostov’s ecstasy on the battlefield at the thought that the Tsar was near
him. Tolstoy writes: ‘...And Rostov got up, wandered among the bivouac fires and
pondered what a happiness it would be to die before the eyes of the Emperor!’
(Yalom 1980, page 156).

In the modern visual art, we are often confronted with individual fear in a stark
way. For example, the Dutch painter Vincent van Gogh gives us a sense of his exis-
tential angst through his painting: Starry Night. van Gogh created this painting dur-
ing an acute schizophrenic episode as Professor Ermann writes (Ermann 2019).
Other authors understand his mental symptoms as a consequence of several diagno-
ses. They postulate a comorbidity of several mental illnesses (Nolen et al. 2020).
Edvard Munch, who was confronted with existential and death anxiety due to his
life experience, expresses in his painting The Scream (1895) how fear can skew a
person’s sense of them themselves and put them in a state of dramatic shock.
Another interesting aspect of the picture is how the two people behind him in the
background have turned away from him and do not want to know about his fear, nor
by extension probably confront their own.

Climate change is another modern trigger of anxiety. Anxiety in this context
arises directly from extreme events, which can lead to PTSD, depression, anxiety
disorders or adjustment disorders. However, there are also people who develop anx-
iety and stress symptoms out of concern about climate change. In spite of this topic
being insufficiently researched, the term ‘eco anxiety’ has become established
(Spitzer 2020; Clayton et al. 2021). I suspect that among these people are some who
are simply very sensitive and, in my opinion, react quasi-appropriately to the threat
of climate change. Is it not understandable, when faced with this danger and what is
seen as the world’s inadequate response, to develop a fear of the future, especially
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for young people, because the very existence of our world is threatened? This is
particularly the case when they see that modern societies largely deny the conse-
quences of climate change because of barely tolerable feelings such as grief, guilt,
envy and powerlessness. We allay and comfort ourselves with feelings of omnipo-
tence that our technological and technical mastery will allow us to deal with the
consequences of climate change or in projections such as “The governments, the oil
companies and the industry alone are the bad guys’ (Habibi-Kohlen 2020).

Psychoanalysis has also contributed significantly to the understanding of anxiety.
In his effort to fathom the deep dimensions of the human soul and its disorders,
Freud dealt intensively with the subject of anxiety from the very beginning. He
recognised the importance of repressed anxiety as the catalyst in the development of
neurosis. Initially, Freud described the anxiety neurosis in 1895, whose origin he
saw in the inhibited abreaction of an existing sexual arousal. However, since this
biologically based explanation of the anxiety neurosis could not be empirically
proven, Freud formulated a concept in his late work (1926), Inhibitions, Symptoms
and Anxiety, that was based on a mental basis: the ego develops anxiety when it sees
itself in a dangerous situation. This fear has the function of a signal to protect the
individual from the existing danger by switching on adequate coping mechanisms.
If the danger estimated by the individual is assessed as life-threatening, for exam-
ple, a great deal of strength is mobilised. It is interesting to note, as a study from
California showed (Dragos and Tamasescu 2010), that an acute fear reaction
increases stress hormones released, whereby the individual is neuroimmunologi-
cally better protected against infection and inflammation (as, e.g. T cells are increas-
ingly activated). In neurotic anxiety, however, there is a disproportion between the
extent of the objectifiable threat and the fear triggered. These fears are repressed in
childhood because they are very conflictual against the background of very ambiva-
lent important relationships. Freud illustrated this form of neurotic anxiety with
several analyses of phobias, e.g. ‘Analysis of the phobia of a little boy” who devel-
oped a phobia of horses. Little Hans shifted his fear of his father, who played
‘horses’ with him as a child, onto horses and was afraid of being bitten by the ani-
mals. The reason for this conflict was his love for his mother and therefore his fear
of punishment by his father, whom he otherwise loved. The conflict arises from the
very ambivalent feelings towards the father and is resolved by the horse phobia. The
neurotic aspect is not his fear itself but the replacement of the father by the horse.
Freud’s interest was primarily focused on the Oedipus complex and the incest taboo.
Panic attacks are interpreted by Freud as well as by later authors (e.g. Fenichel
1946) as the consequence of a defence failure. On the other hand, fear may be over-
whelming due to trauma (Freud 1898, 1900, 1905, 1908, 1909, 1912/13, 1916/1917,
1919, 1926).

Later definitions of anxiety distinguish between ‘trait’ and ‘state’ anxiety. State
anxiety is defined as a temporary reaction to adverse events and trait anxiety as a
stable personality feature (Spielberger 1972).

Modern psychoanalytic concepts understand panic attacks not only as the conse-
quence of a defence failure but also as the consequence of a neurobiological vulner-
ability (De Masi 2004; Rudden et al. 2003). This interplay of innate neurobiological
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as well as developmental psychological or biographical factors that lead to neuro-
biological vulnerability has been established by Professor Milrod and her research
group as the theoretical basis of panic-focused psychodynamic psychotherapy
(PFPP; see Chap. 8. in this book. Milrod and Shear (1991) analysed 35 of over 100
psychodynamic studies and conducted interviews with panic patients on a psycho-
analytic basis. Thus they evaluated the following:

1. Aprerequisite for panic disorder is neurobiological vulnerability. Neurobiological
vulnerability is shown by measuring the activity of the emotion regulation cen-
tres in the brain while confronting the person with fear stimuli. Indeed, experi-
mental studies using functional magnetic resonance imaging have shown that the
activity of the amygdala nuclei in the brain (which is one of the important cen-
tres for emotion regulation) is increased when confronted with stimuli, and the
activity of centres in the prefrontal cortex is down-modulated (the prefrontal
cortex inhibits affect) (Etkin and Wagner 2007). Moreover, there are studies
showing that this neurobiological development occurs in rats when maternal
care is deficient. Under these circumstances, altered gene expression occurs
(Meany and Szyf 2005).

2. If the child’s parents are, for example, unpredictable or prone to outbursts of
anger, it leads to an increase in the child’s innate anxiety, which makes it more
difficult for the child to develop explorative behaviour and autonomy (‘trait
anxiety’).

3. Against this background, they tend to remain dependent on their parents. In this
climate of dependency and their parents’ tantrums, they often experience being
flooded with negative emotions (anger, fear, etc.) themselves. Furthermore,
under the influence of their difficult parental relationship, they are unable to
form inner supportive ideas of relationships. Instead, they develop images of
overpowering, frightening significant others to whom they feel helpless and have
a weak self-image. These people protect themselves by avoiding anxiety-
provoking situations, thoughts or feelings. This is because they are impaired in
coping with negative affects due to their biological and psychological capabili-
ties (in psychodynamic theory we say structural deficits).

4. However, by avoiding such situations and experiencing repeated negative affect,
the anxiety of these people is reinforced, i.e. they develop permanent anxiety and
are unable to regulate their negative affect well due to their personality structure.

5. If additional stressors occur in the course of their lives, e.g. sexual maturation,
illnesses, examinations or separations, the people concerned develop a fear of
losing control over themselves and their own lives. If they fail to ward off their
fear through avoidance behaviour, they become flooded with it and suffer a first
panic attack. The person then starts to catastrophise, which draws their attention
to the physical symptoms and avoids the fantasies as well as the feelings that
actually scare them (Subric-Wrana et al. 2012).

My personal experience with patients suffering from panic disorder coincides
with Ms. Milrod’s concept presented here. I have observed that most patients have
structural impairments parallel to the neurotic defence against their negative affects.
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These are structural impairments in the sense of perceiving affects, differentiating
affects, affect intolerance and clear problems regarding self-reflection. In these
cases, I prioritise promoting the patient’s ability to mentalise right from the begin-
ning of therapy. Namely, I try to make the patient sensitive to mental processes both
their own and those of people around them. An important prerequisite is that the
patient is able to distance themselves from themselves to a certain extent. The better
the mentalisation succeeds, the clearer the existing conflicts become, which tends to
give the patient a better chance of developing greater competence to regulate them-
selves on the basis of improved self-reflection.
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Neuroendocrine Regulation of Anxiety ®)

Anna Onisiforou, Panos Zanos, and Polymnia Georgiou

Introduction

Anxiety disorders are a debilitating group of mental illnesses with a global preva-
lence recently estimated at 7% (Baxter et al. 2013). Despite the substantial impair-
ments associated with these disorders, the existing pharmacological treatments are
not always effective, indicating the need for continued research into potential alter-
native effective treatment approaches (Batelaan et al. 2010; Bystritsky 2006;
Ginsburg et al. 2011). Neuroendocrine function has long been implicated in anxiety,
although the focus on hormonal mediation has traditionally been centered on the
activity of the hypothalamic-pituitary-adrenal (HPA) axis (Jacobson 2014; McEwen
et al. 2015). In the present chapter, we examine the contributions of the HPA axis
and hormones, which have received comparatively less attention in anxiety research.
We describe the effects of each of these hormones on the anxious response in both
preclinical and clinical research and elaborate on their potential as focal points for
the development of novel anxiolytic therapies.

Anxiety disorders are a prevalent mental health issue that can be caused by vari-
ous factors, including stress and early-life stressors, such as childhood abuse and
neglect.
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Brain Stress Systems
The HPA Axis in Anxiety

The HPA axis is the main stress response system. It is the neuroendocrine link
between perceived stress and physiological reactions to stress (Gerhard 2013). The
HPA axis consists of three main components: the hypothalamus, the pituitary gland,
and the adrenal glands. When the body is under stress, the paraventricular nucleus
(PVN) of the hypothalamus releases corticotropin-releasing factor (CRF), which
stimulates the pituitary gland to release adrenocorticotropic hormone (ACTH).
ACTH then travels to the adrenal glands, which stimulates the production of cortisol
in humans or corticosterone in animals. These hormones are considered stress hor-
mones. Cortisol/corticosterone regulates the body’s response to stress by increasing
blood sugar levels, suppressing the immune system, and increasing blood pressure.

Abnormal development of the HPA axis can further result in long-term altera-
tions in neuropeptide and neurotransmitter synthesis in the central nervous system,
as well as glucocorticoid hormone synthesis in the periphery. Altogether these
changes may underlie the development of mood disorders such as anxiety. In fact,
heightened activation of the HPA axis results in increased anxiety levels, whereas
drugs that inhibit the HPA axis demonstrate anxiolytic effects. Below we discuss in
more detail the role of CRF and glucocorticoids in anxiety disorders.

Role of CRF

CRF is a neuropeptide that plays a significant role in the endocrine, autonomic, and
behavioral responses to stress (Schulz et al. 1996). It has been widely demonstrated
that elevated CRF levels can lead to increased anxiety-like behavior (Bajo et al.
2008; Bruijnzeel et al. 2009; Gafford et al. 2012; Heinrichs et al. 2002; Lukkes et al.
2009; Risbrough et al. 2003; Schulz et al. 1996; Skelton et al. 2000; Vuong et al.
2010). Also, hypersecretion of CRF from hypothalamic as well as from extrahypo-
thalamic neurons was observed in depression and anxiety disorders (Wiersielis et al.
2016). Schulz et al. (1996) found that administration of the anxiolytic chlordiaz-
epoxide blocks the effect of CRF but not the startle-increasing effects of amphet-
amine or strychnine, suggesting that CRF is involved in anxiety (Schulz et al. 1996).
Additionally, elevated levels of CRF are commonly found in the cerebrospinal fluid
of patients suffering from depression or anxiety disorders (Bajo et al. 2008). In line
with this, central infusions of CRF peptide antagonists, such as a-helical CRF9-41
and D-Phe CRF12-41, induced anxiolytic effects, further supporting the role of
CREF in the regulation of anxiety (Dore et al. 2013; Risbrough et al. 2003).
Accumulating evidence supports the hypothesis that the anxiogenic effects of
CREF are mediated by type 1 CRF receptors (CRF1Rs), as demonstrated in CRFIR-
deficient mice, which show reduced anxiety-like behavior (Bajo et al. 2008).
Conversely, CRF2 receptor activation seems to decrease conditioned fear responses



Neuroendocrine Regulation of Anxiety 31

while simultaneously increasing unconditioned anxiety-like behavior in the elevated
plus maze (Risbrough et al. 2003). Moreover, the CRF1 receptor antagonist
R121919 has been shown to attenuate the behavioral and endocrine responses to
stress (Gutman et al. 2003), whereas CRF2 receptor antagonism has been shown to
reverse increased anxiety-like behavior in rats during amphetamine withdrawal
(Vuong et al. 2010).

The amygdala is a key brain region involved in affect-related disorders such as
anxiety, and the CRF system plays an important role in the regulation of anxiety in
this region (Ji and Neugebauer, 2008). The CRF1 receptor is expressed in the amyg-
dala, particularly in the lateral division of the central nucleus of the amygdala (CeA)
(Herman et al. 2016b; Natividad et al. 2017). Studies have shown that CRF1 antago-
nists have anxiolytic and antidepressant effects (Natividad et al. 2017; Taché 2015).
Additionally, CRF1 receptor activation in the amygdala has been shown to be
involved in pain-related anxiety-like behavior (Herman et al. 2016b). Furthermore,
CRF1 receptors in the amygdala have been implicated in the extrahypothalamic
circuits through which CRF contributes to anxiety-like behavior and affective disor-
ders (Natividad et al. 2017).

The CRF1 receptor also plays a significant role in the regulation of anxiety
through its expression in the bed nucleus of the stria terminalis (BNST) (Ji et al.
2007; Korosi et al. 2006; Miguel and Nunes-de-Souza 2011; Taché 2015), a region
highly involved in the regulation of anxiety. The BNST is a key brain region involved
in stress-related anxiety, and CRF1 receptors are expressed in this region (Ji et al.
2007; Korosi et al. 2006). Additionally, downregulation of CRF1 mRNA observed
in the substantia nigra might be caused by CRF neurons located in the CeA and the
BNST, which also show a clear upregulation of CRF in CRF-overexpressing mice
(Korosi et al. 2006). Furthermore, glucocorticoids can potentiate fear via feed-
forward regulation of CRF by glucocorticoids in the amygdala and in the BNST
(Grillon et al. 2007). Also, CRF-mediated mechanisms in the BNST have been
shown to modulate anxiety and nociception (Bajo et al. 2008). Furthermore, the
lateral division of the BNST contains a large number of neurons expressing CRF,
and chronically enhanced CRF expression within the BNST has been shown to
increase anxiety-like behavior in rats (Risbrough et al. 2003).

Evidence supports that CRF2 receptors may also play a role in mediating anxiety-
like behavior (D’Anna et al. 2005). Specifically, microinfusion of a CRF1-CRF2
receptor antagonist, but not a specific CRF1 antagonist, into the lateral septum
decreased shock-induced freezing, suggesting a role of CRF2 within the lateral sep-
tum in mediating anxiety (D’Anna et al. 2005). Additionally, septal administration
of antisauvagine-30 reversed CRF-induced anxiogenic behavior (D’Anna et al.
2005). Laudisio et al. (2017) found that CRF and its receptor can be found in the
dorsal hippocampus and amygdala, where they induce behavioral alterations found
in anxiety and depression (Laudisio et al. 2018). Hence, it can be deduced that
CRF2 receptors in the amygdala play a significant role in the regulation of anxiety,
potentially serving as effective targets for anxiolytic treatments.

In conclusion, CRF plays a significant role in anxiety disorders, and CRF recep-
tor antagonists have been hypothesized to be useful in treating anxiety disorders.
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Further research is needed to fully understand the role of CRF in anxiety and to
develop effective treatments for anxiety disorders.

The Role of CRF in the Regulation of Neurotransmitter Systems

There is evidence to suggest that the CRF system may regulate serotonin to mediate
anxiety (Magalhaes et al. 2010; Pleil and Skelly 2018; Pomrenze et al. 2019b). The
serotonergic system is involved in the regulation of mood and anxiety, and CRF has
been shown to modulate serotonin release in the brain (Pomrenze et al. 2019b).
Studies have shown that CRF administration increases serotonin release in the
amygdala and hippocampus, brain regions involved in anxiety and fear responses
(Pleil and Skelly 2018; Pomrenze et al. 2019b). Additionally, CRF1 receptor activa-
tion has been shown to increase serotonin release in the dorsal raphe nucleus, a key
brain region involved in the regulation of anxiety and mood (Magalhaes et al. 2010).
Furthermore, CRF1 receptor antagonists have been shown to decrease serotonin
release in the amygdala and hippocampus, suggesting that CRF1 receptors may
play a role in the regulation of serotonin release in these regions (Pleil and Skelly
2018; Pomrenze et al. 2019b). Hence, it can be concluded that the CRF system may
regulate serotonin to mediate anxiety and that the CRF1 receptor may be a potential
therapeutic target for anxiolytic treatments.

Additionally, there is evidence to suggest that the CRF system may regulate
GABAergic activity in anxiety disorders (Pomrenze et al. 2019a; Roberto et al.
2010). Studies have shown that CRF administration increases GABA release within
the amygdala and induces impairments in GABA(A) receptor-mediated inhibitory
transmission, resulting in increased anxiety-like behavior (Gafford et al. 2012;
Vuong et al. 2010). The central amygdala (CeA) is a key brain region involved in
anxiety and fear responses, and both CRF and GABAergic systems in the CeA have
been implicated in anxiety disorders (Roberto et al. 2010). Roberto et al. (2010)
found that CRF-induced GABA release in the CeA plays a key role in alcohol
dependence, suggesting that CRF may regulate GABAergic activity in this region
(Roberto et al. 2010). Additionally, Pomrenze et al. (2019a, b) found that CRF neu-
rons in the CeA project to GABAergic neurons in the BNST, suggesting that CRF
may also regulate GABAergic activity in the BNST (Pomrenze et al. 2019a). Thus,
it can be concluded that the CRF system may regulate GABAergic activity in anxi-
ety disorders, particularly in the CeA and BNST, and may be a potential target for
anxiolytic treatments.

Moreover, there is evidence to suggest that the CRF system may regulate opioi-
dergic activity in anxiety disorders. Bruchas et al. (2009) found that CRF1 receptor
activation of the dynorphin/kappa opioid system in the mouse basolateral amygdala
mediates anxiety-like behavior (Bruchas et al. 2009). Additionally, Pomrenze et al.
(2018) found that CRF neurons in the CeA project to the dIBST, another brain
region involved in anxiety, and that the dIBST contains a high density of mu-opioid
receptors (Pomrenze et al. 2019b). Additionally, the administration of the CRF1
antagonist antalarmin has been shown to decrease the expression of dynorphin, an
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endogenous opioid peptide, in the CeA (Hang et al. 2015). This suggests that CRF1
receptor activation of the dynorphin/kappa opioid system in the CeA may mediate
anxiety-like behavior and that CRF1 receptor antagonists may have anxiolytic
effects by blocking this system (Hang et al. 2015). Hence, it can be concluded that
the CRF system may regulate opioidergic activity in anxiety disorders, particularly
in the CeA and dIBST, and may be a potential target for anxiolytic treatments.

Role of Glucocorticoids

Exposure to a psychological stressor leads to the activation of the HPA axis which
in turn causes the release of glucocorticoids by the adrenal glands (Herman et al.
2016a). Glucocorticoids are a class of steroid hormones that operate as a core com-
ponent of the HPA axis, and their role on anxiety-like behaviors is multifaceted and
profound (Herman et al. 2016a).

Specifically, increased levels of corticosterone have been linked with escalated
vigilance, increased arousal, and preparatory responses, closely mirroring the fight-
or-flight response (Sapolsky et al. 2000). While this physiological state holds adapt-
ability during acute threats, its persistence can contribute to the development of
anxiety-like states when sustained over time (Herman et al. 2016a; Sapolsky
et al. 2000).

Interestingly, dysregulation of cortisol levels may also disrupt the equilibrium
between the amygdala and prefrontal cortex, amplifying anxiety responses and con-
tributing to impaired emotional regulation (Arnsten 2009; Farooqi et al. 2018;
Lupien et al. 2009). Moreover, corticosterone possesses a pivotal control over the
hippocampus, a region well known for its involvement in memory processes, learn-
ing, and emotional regulation (Harrewijn et al. 2020; Joéls and Baram 2009; Lupien
et al. 2009). Chronic stress and elevated corticosterone/cortisol levels have been lint
to a reduction in hippocampal neurogenesis (McEwen et al. 2016), a process associ-
ated with anxiety modulation, as well as structural alternations. Such impairments
in neurogenesis and structural alternations could potentially disrupt critical hippo-
campal circuits and synaptic plasticity (McEwen et al. 2016), ultimately leading to
the amplification of anxiety-like behaviors.

Glucocorticoids exert their effects through binding on the glucocorticoid recep-
tors (J M H M Reul and Kloet 1985). These receptors are expressed in important
brain regions that participate in the regulation of anxiety like behaviors, such as the
amygdala, hippocampus, and prefrontal cortex (Morimoto et al. 1996). Specifically,
peripheral administration or direct administration of glucocorticoid antagonists in
the amygdala, hippocampus, and prefrontal cortex induces anxiolytic effects in
rodents (Bertholomey et al. 2022; Karst et al. 2005; Reis et al. 2016; Yang et al.
2006). In line with this evidence, genetic and epigenetic factors affect the expres-
sion and function of these receptors, resulting in varied responses to stress and anxi-
ety (Mourtzi et al. 2021; Reul et al. 2015). The combinatorial actions between
genetic makeup and environmental factors shape an individual’s susceptibility to
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anxiety-related behaviors, providing a glimpse into the complexity of anxiety
regulation.

Additionally, glucocorticoids can affect the balance between inhibitory
(GABAergic) and excitatory (glutamatergic) neurotransmissions (Cutler et al. 2023;
Gulyaeva 2022; Popoli et al. 2011; G.-Y. Wang et al. 2016) which is pivotal in anxi-
ety regulation. Heightened corticosterone levels are implicated in changes to GABA
receptor expression and function, which could potentially elevate anxiety-like
behaviors (Cutler et al. 2023; Jie et al. 2018; Nuss 2015; G.-Y. Wang et al. 2016).
Furthermore, the hormone’s influence on glutamate transmission could potentially
further exacerbate anxiety responses. Glucocorticoids also interact with serotonin, a
neurotransmitter critical for mood regulation (Barr and Forster 2011). Dysregulation
of cortisol levels may impact serotonin availability, contributing to mood distur-
bances and heightened anxiety.

Significantly, the relationship between corticosterone and anxiety-like behaviors
is not uniform across sexes. Male and female rodents may display disparate hor-
monal responses and resultant behavioral outcomes (Baxter et al. 2013; Farhane-
Medina et al. 2022; Feng et al. 2011; Frye and Edinger 2004; Kokane and Perrotti
2020; Maeng and Milad 2015). For instance, while manipulation of this system in
male rats might lead to increased anxiety-like behaviors, females might not neces-
sarily exhibit the same pattern (Bangasser et al. 2010; Solomon et al. 2012). This
recognition of sex-dependent effects underscores the intricate nature of corticoste-
rone’s role in anxiety.

Research into glucocorticoid’s involvement in anxiety-like behaviors has paved
the way for future interventions. Investigations targeting glucocorticoid receptors or
pathways involved in its production through pharmacological interventions have
been explored to alleviate anxiety-like responses.

The Central Norepinephrine System

Norepinephrine (NE) is a hormone and neurotransmitter that plays a central role in
the neuroendocrine regulation of anxiety (Bremner et al. 1996). NE is synthesized
by neurons situated in the locus coeruleus of the brainstem, and it is released into
the bloodstream in response to stress, initiating the well-known “fight-or-flight”
response (Bremner et al. 1996).

NE plays a central role in emotional processing regulation, particularly in fear
conditioning. Specifically, within the amygdala, a key player in detecting threats
and processing emotions, NE release enhances the encoding of emotional memories
linked to fear-inducing stimuli (Bremner et al. 1996). This mechanism can heighten
sensitivity to potential dangers and intensify fear responses upon encountering simi-
lar situations. NE also affects attention and alertness, contributing to the anxious
experience. During stressful events, it enhances vigilance and directs attention
toward possible threats (Sciolino and Holmes 2012). This heightened state of alert-
ness often leads to hypervigilance, where individuals become overly focused on
potential dangers, driving anxiety levels higher. Importantly, patients with anxiety
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disorders, such as post-traumatic stress disorder (PTSD), panic disorder, and social
anxiety disorder, exhibit abnormalities in NE function (Bremner et al. 2000;
Geracioti et al. 2001; Johnson et al. 2015). For instance, individuals with chronic
PTSD have been found to have greater central nervous system noradrenergic activ-
ity compared to healthy subjects (Geracioti et al. 2001). Similarly, exposure to trau-
matic memories in patients with PTSD is associated with heightened NE activity,
manifesting as intrusive and distressing recollections (Green et al. 2015). In people
suffering from panic disorders, abrupt NE surges can trigger severe panic attacks
(Bremner et al. 1996). Moreover, alterations in NE receptor binding in specific brain
regions, such as the prefrontal cortex, have been associated with PTSD symptoms
(Bremner et al. 2000).

Furthermore, NE can also affect the function of the prefrontal cortex which is a
region for emotional regulation and higher-order cognitive functions. During stress-
ful and anxiety-filled situations, NE can impede prefrontal cortex activity, resulting
in rational decision-making impairments and dysregulation of emotional control
(Sciolino and Holmes 2012). This interference can lead to an incapability to effec-
tively manage anxiety-inducing situations. Additionally, the role of NE in memory
consolidation contributes to the development and perpetuation of anxiety. For
instance, in high anxiety situations, NE facilitates the consolidation of memories
tied to anxiety triggers, creating a cycle where specific cues or environments pro-
duce anxiety responses, despite the absence of any immediate threats (Bremner
et al. 1996).

Importantly, following exposure to stress NE is released by the locus coeruleus,
which feeds back to the hypothalamus (McEwen 2007). In response to NE, the
hypothalamus releases CREF, initiating the beginning of the stress response (McEwen
2007). A positive feedback loop is created through the interaction between NE and
CRF (McEwen 2007), in which NE stimulates the release of CRF, which further
activates the locus coeruleus to release more NE (McEwen 2007). This loop ampli-
fies the activation of the HPA axis, leading to the release of ACTH (McEwen 2007),
thus prompting the adrenal glands to release cortisol. Once cortisol is released, it
signals back to the hypothalamus and anterior pituitary, curtailing further CRF and
ACTH secretion (McEwen 2007). Similarly, NE release can be modulated through
negative feedback to maintain equilibrium (McEwen 2007). This interaction
between the noradrenergic system and the HPA axis extends beyond the physiologi-
cal responses but also influences behavior and the development of anxiety (McEwen
2007). NE secretion enhances vigilance and concentration, aligning with the body’s
readiness to respond to potential threats (McEwen 2007). Additionally, cortisol
influences energy mobilization and immune function showcasing the adaptive pro-
cesses operating during stressful situations (McEwen 2007). This interaction
between the body’s stress systems indicates that both systems might contribute to
the development of mood disorders. Indeed, and in line with these findings, exces-
sive or chronic stress can lead to an overactive stress response system, characterized
by sustained elevation of NE and cortisol levels (McEwen 2007), resulting in stress-
related disorders such as anxiety, depression, and PTSD (McEwen 2007).
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Pharmacological interventions targeting the noradrenergic system also support
the role of this system in the regulation of anxiety. Specifically, selective serotonin-
NE reuptake inhibitors (SNRIs), which inhibit the reuptake of both serotonin and
NE, have been used as an alternative to selective serotonin reuptake inhibitors
(SSRIs) in patients with anxiety disorders (Dell’Osso et al. 2010). These drugs
enhance NE neurotransmission and have been shown to alleviate anxiety symptoms
(Dell’Osso et al. 2010). Additionally, other drugs that target the NE system, such as
clonidine and prazosin, have shown potential in the treatment of PTSD (Strawn and
Geracioti 2008).

In summary, norepinephrine’s multifaceted involvement in anxiety encompasses
various aspects of the stress response, emotional processing, attention, memory
consolidation, and interactions with physiological systems like the HPA axis.
Dysregulation of NE pathways contributes to the onset and persistence of anxiety
disorders and the effectiveness of SNRIs in their treatment through the modulation
of NE neurotransmission, demonstrating the importance of this system and high-
lighting its importance as a therapeutic target for anxiety disorders.

Role of Neuropeptides
Oxytocin

Oxytocin (OXT) is a nine-amino acid polypeptide hormone, historically recognized
as the first sequenced polypeptide hormone. It originated from the supraoptic and
paraventricular nuclei of the hypothalamus (Gebert et al. 2018). Initially renowned
for its pivotal roles in parturition, lactation, and maternal behavior, OXT has gradu-
ally revealed its involvement in an array of functions, encompassing memory modu-
lation, anxiety regulation, mood control, and intricate social behaviors (Myers
et al. 2014).

The complex network of OXT pathways modulates an acute stress response,
which is initiated by the central nucleus of the amygdala. This initiation triggers
localized activation of GABAergic interneurons, further contributing to the regula-
tory dynamics within this complex neural circuitry. Remarkably, the amygdala gov-
erns immediate stress reactions, while the stria terminalis guides the transition to
enduring anxiety states, with direct projections from oxytocinergic neurons in the
periventricular nucleus into this structure (Love 2018; MacDonald and Feifel 2014).
The anterior cingulate cortex emerges as a key facilitator of learning and adaptive
social behaviors, thus deepening our comprehension of OXT’s intricate regulatory
roles (Boccia et al. 2013; Grace et al. 2018).

Widespread oxytocin receptors (OXTR) offer fertile ground for exploration, par-
ticularly in unraveling polymorphisms and epigenetic markers linked to OXTR,
notably in the context of depression and anxiety. Single nucleotide polymorphisms
(SNPs) within the OXTR gene have been intricately linked to depressive patients,
while the SNP rs53576 in the third intron of the OXTR gene has shed light on the
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epigenetic regulation of this gene, extending its implications to adult separation
anxiety and even suicide risk (Costa et al. 2017; Myers et al. 2014; Parris et al. 2018).

The intricate interplay between oxytocin and neurotransmitter systems, includ-
ing serotonin and the HPA axis, results in a dynamic orchestration of neural
responses (Acevedo-Rodriguez et al. 2015). Mottolese et al. have elegantly demon-
strated the interaction between oxytocin and serotonin, with intranasal oxytocin
administration leading to increased serotonin levels across specific brain regions
(Mottolese et al. 2014). The convergence of the oxytocinergic and serotoninergic
systems is substantiated by the modulation of behavioral responses induced by oxy-
tocin, mediated through serotoninergic receptors, notably the SHT1A receptor
(Broadbear et al. 2014).

Furthermore, the intricate connections between oxytocin and the HPA axis
unravel a multifaceted regulatory role. Co-expression of oxytocin and CRF within
the PVN underscores the intricate interplay between these systems, leading to cen-
tral oxytocin administration modulating CRF neuron excitability and neuroendo-
crine stress response (Love 2018). Beyond these interactions, animal models provide
compelling evidence of oxytocin’s impact on anxiety-like behaviors and cortisol
levels, illuminating its multifaceted regulatory functions (Smith et al. 2016).

The antidepressant-like properties of oxytocin have been unveiled through pio-
neering studies, as oxytocin administration mirrors the effects of established antide-
pressants in animal models (Broadbear et al. 2014). Clinical investigations have
illuminated the inverse relationship between plasma oxytocin levels and the severity
of depression and anxiety symptoms, suggesting its potential therapeutic relevance
(Scantamburlo et al. 2007). Oxytocin’s influence extends beyond symptoms, as
elevated oxytocin levels correlate with reduced central amygdala volume and altered
responses to aversive stimuli, providing insight into its complex neurobiological
underpinnings (Lancaster et al. 2018).

Yet, amidst the wealth of knowledge, the connection between oxytocin and anxi-
ety symptoms remains enigmatic and context dependent. This phenomenon high-
lights the intricate “oxytocin paradox” that renders its signaling contextually
contingent (Bethlehem et al. 2014). Individual nuances, encompassing factors such
as gender, age, and psychosocial functioning, contribute to oxytocin’s diverse
effects, necessitating comprehensive investigations to unravel the intricate web of
its regulation (Gadassi Polack et al. 2021).

While oxytocin’s role in anxiety disorders has predominantly been explored
within the context of social anxiety disorder, investigations into other subtypes of
anxiety disorders offer diverse insights. Specific phobias and panic disorder provide
varied outcomes in response to oxytocin administration, highlighting the need for
further research in its therapeutic applications (Milrod et al. 2016; Onodera et al.
2015). For instance, in the case of specific phobias, a double-blind, placebo-
controlled trial encompassing intranasal oxytocin administration prior to exposure
therapy was conducted involving individuals with arachnophobia. Unexpectedly,
contrary to initial expectations, the group receiving oxytocin pretreatment exhibited
inferior treatment outcomes, along with diminished credibility of the therapeutic
intervention and perceptions of the therapeutic alliance, as compared to the
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placebo-administered group (Milrod et al. 2016). As oxytocin’s influence extends to
neural activity in areas such as the amygdala, anterior insula, anterior cingulate, and
precuneus, regions integral to conscious monitoring of one’s surroundings, the sig-
nificance of contextual framing becomes paramount (Hurlemann 2017).
Acknowledging and accounting for this contextual influence is essential to avoid
potential unfavorable outcomes in oxytocin-based interventions.

In conclusion, oxytocin’s multifaceted roles in anxiety disorders encompass
diverse neurobehavioral pathways, genetic influences, and therapeutic interven-
tions. The evolution of our understanding continues to unravel the complexities of
oxytocin’s impact, promising innovative treatment avenues and offering hope for
improved outcomes in individuals grappling with anxiety disorders.

Vasopressin

Vasopressin, also known as the antidiuretic hormone (ADH) or arginine vasopressin
(AVP), constitutes a nonapeptide comprising nine amino acids and resides within
the class of nonapeptides. Its biosynthesis transpires within the magnocellular cells
of the hypothalamic supraoptic nucleus and PVN, followed by the projection of
axonal pathways to the posterior pituitary (Caldwell et al. 2008; Young 3rd and
Gainer 2003). Upon its subsequent release into the systemic circulation, vasopressin
primarily directs its influence toward the renal system and vascular networks. This
concerted action orchestrates regulatory dominion over a spectrum of physiological
processes, prominently encompassing water reabsorption and vasoconstriction.

Vasopressin manifests amino acid sequences and tertiary structural characteris-
tics that bear a semblance to oxytocin, a phenomenon potentially stemming from
the shared genetic provenance of their encoding genes (Zheng et al. 2021). Moreover,
it is reasonable to postulate that a complex interplay between oxytocin and vaso-
pressin engenders a contributory role in the modulation of mood and stress responses
(Neumann and Landgraf 2012). This neuropeptide engenders interactions with a
quartet of distinctive G-protein-coupled receptors: AVPR1A, AVPR1B, and AVPR2
(herein subsequently designated as V1A, V1B, and V2 receptors, respectively), in
conjunction with the oxytocin receptor (Hodgson et al. 2014).

The network of AVP receptors, belonging to the seven transmembrane G-protein-
coupled receptor (GPCR) superfamilies, orchestrates a multifaceted response within
the brain. V1A and V1B receptors are widely distributed in various brain regions,
including the olfactory bulb, hippocampus, cerebral cortex, amygdala, caudate
putamen, cerebellum, and PVN (Hernando et al. 2001; Koshimizu et al. 2012).
Conversely, the V2 receptor predominantly resides within the kidney, modulating
regulatory functions such as water reabsorption and vasoconstriction (Bielsky
et al. 2004).

The influence of the AVP system on anxiety regulation is manifested through its
interaction with receptors localized in the dorsal hippocampus (Joéls and Baram
2009). Notably, the restraint of the AVP system’s activity, accomplished via the
administration of AVP receptor antagonists or avp gene knockdown, has exhibited
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the potential to attenuate the release of adrenocorticotropic hormone (ACTH) and
corticosterone in response to acute stress paradigms (Koshimizu et al. 2012).

The unique roles of AVP receptors become evident through investigations into
specific anxiety-related behaviors. Notably, male mice lacking functional VIA
receptors display reduced anxiety-like behavior and impaired social recognition,
highlighting the significance of V1A receptors in anxiety modulation (Bielsky et al.
2004; Egashira et al. 2007). Similarly, V1B receptor KO mice exhibit altered aggres-
sion levels but maintain normal anxiety levels in certain behavioral tests (Egashira
et al. 2005; Wersinger et al. 2002). Interestingly, V1A receptor KO mice display
anti-obsessive-compulsive disorder and anti-anxiety effects, as evidenced by their
reduced marble-burying behavior (Egashira et al. 2007). In the context of chronic
stress, AVP expression patterns differ significantly from those under acute stress,
further emphasizing the complex regulatory role of AVP in the hypothalamus
(Herman et al. 2008). Chronic exposure to stress leads to a distinct response pattern,
with avp mRNA expression increasing above baseline levels, underscoring the
involvement of AVP neurons in chronic stress adaptation (Pinnock and Herbert 2001).

The complex interplay between vasopressin and oxytocin has garnered substan-
tial recognition. However, it is noteworthy that vasopressin’s scope of interaction
extends beyond oxytocin, encompassing engagement with other neuromodulatory
systems, including the serotonergic system. Ishizuka et al. undertook a notable
inquiry into this interrelationship by employing V1B receptor knockout (KO) mice
subjected to treatment with SSRIs and SNRIs, with the objective of elucidating the
potential involvement of V1B receptors in the mechanisms of SSRIs (Ishizuka et al.
2010). This investigation encompassed the implementation of the elevated plus-
maze and hole-board tests as behavioral assays measuring anxiety-like behaviors in
rodents. Notably, the chronic administration of SSRIs to V1B receptor knockout
mice did not elicit discernible alterations in behavior, as reflected by measures per-
taining to open-arm exploration and head-dipping behavior. In stark contrast, the
persistent administration of SNRIs engendered substantial increments in the dura-
tion of time spent engaging in open-arm exploration and head-dipping behavior.
These compelling findings collectively suggest a plausible mediation role of the
V1B receptor in facilitating the anxiolytic effects attributed to 5-HT reuptake inhib-
itors (Ishizuka et al. 2010).

While the V1B receptor emerges as a factor potentially implicated in depression
and anxiety, the V1A receptor subtype appears to be associated with a distinctive
manifestation of psychopathology. Notably, Vollebregt et al. reported an observed
association between RS3 microsatellite repeats situated within the promoter region
of the V1A gene and the presence of extreme childhood aggression (Vollebregt et al.
2021). Expanding beyond receptor-related considerations, it is conceivable that lev-
els of vasopressin play a contributory role in the pathophysiology of anxiety.
Pertinently, heightened plasma vasopressin levels have been established in associa-
tion with symptomatology characteristic of anxiety and depression (Miiller et al.
2000). This assertion finds support in human investigations. Noteworthy among
them, Goekoop et al. conducted an examination of plasma vasopressin levels within
the context of a highly anxious-related subtype of depression, concomitant with a



40 A. Onisiforou et al.

familial history of depression. The outcomes of this study revealed a robust correla-
tion linking anxiety, retardation, and the presence of elevated plasma AVP levels in
instances of familial depression with anxiety symptoms (Goekoop et al. 2000).

Despite the availability of various pharmacological agents, the effective treat-
ment of anxiety remains unsatisfactory, and the development of novel antidepres-
sants is a slow process. This impetus underscores the exploration of alternative
therapeutic modalities, among which V1B antagonists emerge as a promising ave-
nue (Hodgson et al. 2007; Louis et al. 2006).

This complex interplay between AVP and its receptors underscores their pivotal
role in anxiety and mood modulation, offering potential avenues for the develop-
ment of targeted therapeutic interventions.

Orexins

Orexins (orexin-A and orexin-B), also known as hypocretins, are neuropeptides that
are expressed exclusively in the lateral hypothalamic area (LHA) and bind to two
G-protein-coupled receptors (GPCRs): orexin-1 receptor (OX1R) and orexin-2
receptor (OX2R) (Wang et al. 2018). Orexin-B has selective affinity for OX2R,
while orexin-A binds with high affinity to both OX1R and OX2R (Sakurai et al.
1998). Orexins play a crucial role in the regulation of various physiological func-
tions, including regulating sleep and wakefulness, feeding behavior, arousal and
reward, energy homeostasis, and stress (Grafe and Bhatnagar 2018; Inutsuka and
Yamanaka 2013; Muschamp et al. 2014; Wang et al. 2018).

Although orexin receptors are expressed exclusively in the LHA, orexin neuron
projections reach to diverse brain regions, with the two receptors distributed differ-
entially (Marcus et al. 2001). Interestingly, orexin neuron projections are particu-
larly dense in areas involved in regulation of the stress response system, including
the prefrontal cortex and amygdala (Grafe and Bhatnagar 2018). Evidence indicates
that dysregulation of orexins is implicated in various stress-related neuropsychiatric
disorders, including depression and anxiety disorders (James et al. 2017).

Orexin receptors seem to mediate opposing effects in the modulation of the stress
neurocircuitry as activation of OXIR was demonstrated to promote pro-stress
responses, while activation of OX2R promotes anti-stress responses (Yaeger et al.
2020). Evidence from animal models indicated that injection with orexin-A in the
bed nucleus of the stria terminalis of rats induced anxiety-like behaviors that were
dependent on activation of NMDA-type glutamate receptors (Lungwitz et al. 2012).
In a rat model of anxiety, stimulation of OX2R promoted resilience to anxiety, by
reduced fear conditioning via activation of inhibitory neurons in the amygdala
(Staton et al. 2018). Conversely, antagonism of OX2R promoted susceptibility to
anxiety (Staton et al. 2018). The role of orexins in anxiety was also demonstrated in
humans, as adolescents with anxiety disorder were shown to have higher levels of
orexin-A compared to healthy controls (Akca et al. 2020).

Etiological models emphasize the link between apparent fear extinction and anx-
iety disorders, as the ability to extinct previously fear-inducing stimuli is crucial for
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the efficacy exposure therapy treatment outcome in anxiety disorders (Mineka and
Oechlberg 2008; Raeder et al. 2020). Interestingly, evidence indicates that the orexin
system is also involved in the consolidation and extinction of fearful memories
(Flores et al. 2014). The exact mechanisms by which orexins modulate fear extinc-
tion is ongoing, but recent evidence has shown that orexin-A impairs fear extinction
by increasing the expression of the cannabinoid receptor type 2 in the amygdala and
2-arachidonoylglycerol levels (Ten-Blanco et al. 2022).

Anxiety disorder is almost twice more prevalent and more disabling in women
than men (McLean et al. 2011). Based on animal studies, female rats exhibit
increased expression of orexin mRNA and higher activation of orexin neurons than
men, which mediated impaired habituation to repeated stress exposure that was
exhibited by female rats (Grafe et al. 2017). Additionally, female rats exhibit higher
expression of orexin-A and OX1R in the hypothalamus compared to male rats
(Johren et al. 2002; Taheri et al. 1999).

In conclusion, orexins, exclusive to the LHA, wield a profound influence on
physiological functions, including stress response. Their differential binding to
OX1R and OX2R receptors triggers opposing stress-modulating effects. Orexin’s
complex role in anxiety is evident from animal models to human studies, and its
involvement in fear extinction holds a promise for understanding anxiety disorder
mechanisms.

Melanocortins

Melanocortins encompass a collection of peptide hormones derived from pro-
opiomelanocortin (POMC), including entities like ACTH; alpha-, beta-, and
gamma-melanocyte-stimulating  hormones  (MSH);  beta-endorphin;  and
corticotropin-like intermediate peptide (CLIP) (Rocha et al. 2019). These hormones
have implications across a range of health aspects, including obesity, erectile dys-
function, cachexia, pain, depression, and anxiety (Fosgerau et al. 2014). Their func-
tionality stems from interaction with melanocortin receptors, which comprise five
G-protein-coupled receptors (GPCRs) designated as MC1 through MCS5 receptors.
Among these, MC3R and MC4R, along with their ligand alpha-MSH (and gamma-
MSH for MC3R), have been linked to anxiety and depression (Copperi et al. 2022).
Melanocortin neurons are mainly situated in the brainstem and the hypothalamus,
particularly within the arcuate nucleus (ARC) closely interacting with agouti-
related peptide (AgRP) and neuropeptide Y (NPY)-expressing neurons, thus under-
lining their role in the system (Mountjoy 2010; Nyamugenda et al. 2020).
Alpha-MSH has been identified as a suppressor of NPY effects, thereby mitigating
its antidepressant impact (Goyal et al. 2006). Administering an alpha-MSH antago-
nist alongside NPY reveals a synergistic anxiolytic effect (Kokare et al. 2005).
Blocking MC4 receptors in the dorsal raphe nucleus (DRN) through alpha-MSH
leads to anxiety, depression, and reduced feeding in mice (Bruschetta et al. 2020).
The areas most affected by alpha-MSH action include PVN, ARC, and DRN
(Kokare et al. 2010). Balancing the melanocortin system, the AgRP functions as a
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receptor antagonist, inducing an orexigenic effect (Fu and van den Pol 2008). In
response to a high-fat diet, chronic administration leads to the attenuation of AgRP’s
response to anxiety, depression signals, and hunger by curtailing GABAergic out-
puts from AgRP directed at MC4R. However, GABAergic stimulation combined
with 5-HT3R suppression within MC4R neurons in the bed nucleus counteracts the
anxiety and depression brought about by high-fat diet (Xia et al. 2021). This com-
bined impact also decreases food intake and subsequently body weight. These find-
ings underscore AgRP’s initial role in appetite regulation, followed by the emergence
of MC4Rs as a prospective avenue for further exploration in the treatment of anxi-
ety and depression (Chaki and Okubo 2007; Sternson and Atasoy 2014). Specific
regulation of proteins impacting the melanocortin system includes the melanocyte-
stimulating hormone release-inhibiting factor-1 (MIF-1) and its analog nemifitide.
These exhibit limited affinity to p-opioid receptors, functioning as alpha-MSH
release blockers, thus diminishing its inhibitory influence on NPY. While preclini-
cal studies indicate effects in depressive disorders, additional research is imperative
to ascertain the efficacy of this particular peptide (Chaki and Okubo 2007; Sternson
and Atasoy 2014).

Neuropeptide Y (NPY)

NPY, a neuropeptide hormone consisting of 36 amino acids, exhibits widespread
distribution within the central nervous system and maintains connections with the
melanocortin system. Notably, NPY is one of the most conserved proteins across
evolutionary scales. Historically, NPY levels have shown correlation with affective
disorders, with individuals experiencing suicidal depression displaying lowered
measured plasma levels (Widerlov et al. 1988). It is considered an endogenous anx-
iolytic neuropeptide (Thorsell 2010). It acts on various brain regions important in
the regulation of anxiety such as the amygdala, hypothalamus, and locus coeruleus,
suggesting its involvement in the integration and transduction of stressful stimuli
(Jenck et al. 1997). In agreement with this, it was shown that NPY can attenuate
behavioral responses to stress and has anxiolytic effects (Jenck et al. 1997).
Dysregulation of NPY has been observed in stress-related disorders, such as
PTSD (Sah et al. 2009). Additionally, in a randomized controlled trial investigating
PTSD, it was observed that higher doses of NPY were associated with greater anx-
iolytic effects (Sayed et al. 2018). Moreover, NPY deficiency enhanced anxiety-like
behaviors in zebrafish (Shiozaki et al. 2020). Importantly, accumulating evidence
highlights the role of NPY in reducing fear, primarily through actions of exogenous
NPY on Y1 receptors (Tasan et al. 2016). In line with this finding, a decrease of fear
expression was also observed in Y1 receptor knockout mice (Tasan et al. 2016).
Furthermore, other Y receptors may be equally important as Y 1. Indeed by acting on
Y2 receptors, NPY promotes fear extinction and generates a long-term suppression
of fear, two important preconditions that could support cognitive behavioral thera-
pies in human patients (Tasan et al. 2016). The impact of NPY, acting through its
receptors, has been extensively reviewed by Morales-Medina et al. culminating in
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the conclusion that animal models focusing on Y1 and Y2 receptors have provided
robust insights into their roles in emotional responses and stress (Morales-Medina
etal. 2010). Rats undergoing fear conditioning demonstrated increased NPY immu-
noreactivity in the nucleus accumbens, amygdala, and hypothalamus suggesting
that NPY neurons are responsive to stress (Krysiak et al. 2000). The anti-anxiety
drug diazepam reversed fear-induced increases in NPY expression in these regions
(Krysiak et al. 2000). These results suggest that endogenous NPY in the NAc, as
well as other regions, responds to alleviate fear conditioning.

Additionally, more recently adeno-associated viral vectors (AAV) have been
employed to selectively ablate or activate nucleus accumbens NPY neurons to
investigate their role in modulating anxiety behavior (Yamada et al. 2020).
Employing Cre-dependent diphtheria toxin receptor expression targeted at accum-
bal NPY neurons, combined with systemic diphtheria toxin administration, yielded
manifestations of anxiety behaviors as evidenced by outcomes in open field and
elevated plus-maze tests (Yamada et al. 2020). In contrast, the selective activation of
accumbal NPY neurons through designer receptors exclusively activated by designer
drug (DREADD) technology induced anxiolytic behaviors in mice, consistent with
the results from the aforementioned assessments (Yamada et al. 2020). These obser-
vations collectively suggest the implication of NPY within the nucleus accumbens
in promoting anxiolytic and antidepressant behavioral effects.

In conclusion, NPY is an endogenous anxiolytic neuropeptide that plays a role in
the regulation of stress and anxiety-related behaviors. Dysregulation of NPY has
been observed in stress-related disorders, and NPY has shown potential as a thera-
peutic target for anxiety disorders.

Cholecystokinin

Initially identified in the gastrointestinal tract as a digestive peptide hormone, cho-
lecystokinin (CCK) garnered recognition for its involvement in the processing of
fats and proteins, by stimulating the pancreas and gallbladder (Grider 1994).
Subsequently, CCK emerged as a neurotransmitter dispersed across various regions
of the mammalian brain, including the limbic system (Smadja et al. 1997). Its com-
position varies based on modifications to the 150-amino acid precursor, preprocho-
lecystokinin (Chaudhri et al. 2006). The ubiquity of CCK expression makes it one
of the most widely distributed neuropeptides in the brain (Rehfeld 2021). In a semi-
nal clinical trial in 1991, Bradwejn et al. administered CCK tetrapeptide (CCK-4) to
individuals with panic disorder, resulting in panic attacks for all participants in the
experimental group and surprisingly similar symptoms in a subset of the control
group (Bradwejn et al. 1991). Interestingly, it was shown that increased ACTH con-
centrations were associated with CCK-4-induced panic attacks in panic disorder
patients (Strohle et al. 2000). Another study on human subjects exploring cerebro-
spinal fluid (CSF) levels of CCK found an inverse relationship between CCK con-
centrations and susceptibility to anxiety, depression, and suicidal tendencies
(Lofberg et al. 1998). Using a knockdown mouse model, Del Boca et al. deduced
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that diminishing CCK, particularly in the basolateral amygdala, induced anxiolytic
and antidepressant-like effects (Del Boca et al. 2012). CCK’s involvement in anxi-
ety and depression also extends to social stress-induced instances. Vialou et al.
established a mouse model of social defeat stress, revealing that AFosB overexpres-
sion, a stress susceptibility factor, was mediated through the CCK-B receptor. This
connection was reinforced by the effects observed upon infusing CCK-B receptor
agonists (Vialou et al. 2014). The correlation between CCK-4 levels and anxiety
and depression was repeatedly demonstrated in a mouse model. Furthermore,
CCK-4 and NPY counteracted each other’s effects on anxiety and depression
parameters, indicating their opposing roles (Desai et al. 2014). Despite these find-
ings, as of now, clinical trials have yet to show clinically substantial effects of
CCK-B receptor antagonists in humans for mitigating anxiety and depression symp-
toms (Ballaz et al. 2020). Intriguingly, the intricate nature of CCK’s impact on anxi-
ety and depression was revealed by research showing that while acute administration
of a CCK-B receptor antagonist produced anxiolytic effects in mice, prolonged use
resulted in task reluctance. Remarkably, the restoration of benchmark anxiety levels
occurred upon endogenous CCK reactivation of the CCK-B receptor (Ballaz et al.
2020). In conclusion, CCK presents a promising avenue for addressing anxiety and
depression, necessitating a more comprehensive collection of clinical trials to facili-
tate its incorporation into the evidence-based, intricate management of these condi-
tions (Garakani et al. 2020).

Role of Steroid Hormones
Pregnanolones and Pregnenolone

Pregnenolone, pregnenolone sulfate, pregnanolone, and allopregnanolone are
neurosteroids synthesized primarily in glial cells, including oligodendrocytes and
astrocytes, with possible synthesis occurring in neurons as well (Barbaccia et al.
2001; Baulieu 1981; Paul and Purdy 1992). While pregnenolone and its derivative,
pregnenolone sulfate, are synthesized directly from cholesterol via cytochrome
P450scc (Hanukoglu and Jefcoate 1980), pregnanolone and allopregnanolone are
derived from progesterone, which is a downstream product of pregnenolone (Reddy
2003). These neurosteroids, namely, pregnanolones and pregnenolones, often exert
a significant influence on anxiety-related behavior, largely through their interaction
with GABAA receptors (Bitran et al. 1991; Engin and Treit 2007; Melchior and
Ritzmann 1994; Modol et al. 2011; Reddy 2003; Twede et al. 2007). Nevertheless,
the effects of these neurosteroids appear to be specific to hormone levels, brain
regions, and the behavioral tests conducted.

Pregnenolones have been linked to emotional memory processes, partially
through their impact on the lateral septum (LS), a key component of the medial
temporal system. This brain region is densely populated with GABAA receptor-
containing neurons and is particularly influenced by emotional signals from the
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amygdala (No Title n.d.). Studies involving lesioning or midazolam infusion in the
LS have demonstrated a reduction in anxiety-like behavior in rats subjected to a
plus-maze test (No Title n.d.). Similarly, the injection of pregnanolone into the LS
has been reported to decrease anxiety-like behavior (Bitran et al. 1999).
Administering pregnenolone intracerebroventricular (i.c.v.) or pregnenolone sulfate
i.c.v. into the LS or other limbic structures enhances memory in mice when tested
in emotionally charged scenarios, while pregnenolone sulfate proves amnesic in
non-emotional paradigms (Flood et al. 1992, 1995). Thus, the differential effects of
pregnenolone and pregnenolone sulfate on emotional memory become evident in
rodent studies.

Allopregnanolone stands out as a potent positive allosteric modulator of the
GABAA receptor, surpassing benzodiazepines in in vitro potency by 20-fold
(Majewska et al. 1986). In rats, inhibiting the metabolic conversion of progesterone
to allopregnanolone heightens anxiety-related behaviors (Frye and Walf 2002),
whereas the introduction of exogenous allopregnanolone generally exhibits anxio-
lytic effects (Engin and Treit 2007). Human studies echo these findings observed in
rodents (Girdler et al. 2001; Sripada et al. 2013). Notably, a functional magnetic
resonance imaging study conducted by Sripada et al. (2013) revealed that elevated
allopregnanolone levels post-oral pregnenolone administration corresponded to
reduced activity in the amygdala and insula. Simultaneously, there was heightened
activity in the dorsal medial prefrontal cortex (dmPFC) and enhanced connectivity
between the amygdala and dmPFC, aligning with decreased self-reported anxiety.
The anxiolytic impact of neurosteroids, while not exclusive to GABAA receptors, is
reinforced by evidence demonstrating that blocking these receptors in rats through
picrotoxin negates the anxiety-reducing effects of pregnanolone administration
(Bitran et al. 1991; Eppolito et al. 2014).

Considering the pronounced involvement of pregnanolones and pregnenolones
in anxiety, these neurosteroids hold a promise as potential targets for future pharma-
cological interventions (Longone et al. 2011). However, the relatively short half-life
of allopregnanolone and other inhibitory neurosteroids poses a challenge to their
effectiveness in anxiety treatment. Furthermore, exogenous allopregnanolone has
been shown to affect ovarian function in rats (Laconi et al. 2012), necessitating
alternative strategies for elevating neurosteroid levels. Synthetic analogs like ganal-
oxone exhibit sedative, anxiolytic, and anticonvulsant effects (Carter et al. 1997).
Another approach involves orally administered progesterone, which acts as a pro-
drug, substantially increasing allopregnanolone and pregnenolone levels in the body
(Andréen et al. 2006). This method has demonstrated the ability to enhance nonr-
apid eye movement (REM) sleep in healthy men (Friess et al. 1997) and REM sleep
in postmenopausal women (Schiissler et al. 2008), indicating its potential as a treat-
ment avenue for sleep disturbances frequently accompanying anxiety disorders
(Mellman 2006). Additionally, etifoxine, a nonbenzodiazepine anxiolytic drug, has
been shown to rapidly stimulate neurosteroid biosynthesis (do Rego et al. 2015),
with allopregnanolone possibly contributing to the anxiolytic effects of etifoxine
(Ugale et al. 2007). Regardless of the approach chosen, elevating allopregnanolone
levels holds a promise as a potential means to alleviate anxiety symptoms.
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Progesterone

Progesterone is a hormone that plays a crucial role in the female reproductive sys-
tem and is involved in various physiological processes. It has been found to impact
anxiety-related behaviors through its interaction with the GABAA receptor and
modulation of neuronal excitability (Smith et al. 1998).

It was demonstrated that progesterone withdrawal is associated with increased
anxiety and seizure susceptibility (Smith et al. 1998). The effects of progesterone on
anxiety are mediated by its metabolites as we mentioned before, such as allopreg-
nanolone, which enhances the function of GABA, the brain’s major inhibitory neu-
rotransmitter (Smith et al. 1998). The decline in progesterone levels during the
menstrual cycle and postpartum period has been also linked to symptoms of anxiety
and mood changes (Smith et al. 1998). Progesterone exerts some of its effects
through binding on the progesterone receptor, which is a transcription factor. In the
brain, the progesterone receptor has been implicated in the regulation of GABAergic
tone and anxiety-related behaviors (Tian et al. 2000). Moreover, using a rat model
of progesterone withdrawal which mimics the premenstrual and postpartum syn-
drome, it was demonstrated progesterone withdrawal resulted in increased seizure
susceptibility and insensitivity to benzodiazepine sedatives, which are commonly
used to treat anxiety (Smith et al. 1998).

However, it is important to note that not all studies have found a direct relation-
ship between progesterone levels and anxiety. Some reports have failed to find a
correlation between progesterone levels and state or trait anxiety in women (Hahn
et al. 2020). Other factors, such as cortisol levels and interpersonal stress, may also
contribute to anxiety symptoms (Hahn et al. 2020).

In conclusion, progesterone and its receptor exhibit a multifaceted role in anxi-
ety. Nevertheless, further research is needed to fully understand the mechanisms
underlying the role of progesterone and its receptor in anxiety in order to be explored
as a potential therapeutic intervention for its treatment.

Estrogens

While a connection between low endogenous estrogen levels and anxiety symptoms
exists (Frye 2009), the impact of estradiol treatment on anxiety relief is not consis-
tently uniform. In rodent models, the outcome of estradiol’s influence on anxiety-
like behavior seems to hinge on both the dosage administered and the specific
behavioral testing paradigm applied (Kastenberger et al. 2012). Diverse studies
have yielded disparate results, ranging from reports of estradiol causing heightened
anxiety (Mora et al. 1996), diminishing anxiety (Tian et al. 2013), or showing no
discernible effect (Walf and Frye 2008). A similar inconsistency is apparent in
human studies of estrogen therapy. For instance, estrogen therapy has led to reduc-
tions in anxiety symptoms for some postmenopausal women (Gleason et al. 2015),
while proving ineffective for others (Demetrio et al. 2011). These conflicting
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consequences of estradiol on anxiety and related behavior likely stem from the dis-
tinct functions of various estrogen receptor (ER) subtypes (Kastenberger et al. 2012).

Research involving the use of an AVV to reduce ERa expression in ovariecto-
mized rats has led to a decrease in anxiety-like behavior (Spiteri et al. 2010).
However, treatment with an ERa agonist merely elicits minimal effects on behavior
in the open field and elevated plus-maze tests (Lund et al. 2005), and ERa knockout
mice did not demonstrate any anxiety-like behaviors in the open field, elevated plus
maze, and light-dark box (Georgiou et al. 2019). In contrast, estradiol, via acting at
the ERa, normalized postpartum-induced anxiety-like behavior, as tested by the
elevated plus maze (Furuta et al. 2013). Moreover, knockdown of the ERa selec-
tively in the posterior-dorsal amygdala of female mice decreased anxiety-like
behavior as demonstrated by the increased time spent in the light compartment of
the light-dark box (Spiteri et al. 2010), suggesting a possible role of ERa in regulat-
ing anxiety behaviors. Thus, further research is required to elucidate the exact role
of ERa in anxiety behaviors. Conversely, activating ERf has demonstrated an abil-
ity to alleviate anxiety-like behavior (Lund et al. 2005; Oyola et al. 2012; Walf and
Frye 2005). In line with these findings, ERp knockout mice demonstrated increased
anxiety-like behaviors in the open filed and elevated plus-maze tests, a change that
was associated with a reduced threshold for the induction of synaptic plasticity in
the basolateral amygdala (Krezel et al. 2001). Also, ERf male but not female knock-
out mice demonstrated increased susceptibility to develop social interaction defi-
cits, which a core symptom of anxiety following acute, mild stress (Georgiou et al.
2022). Altogether, these findings suggest a clear role of ERp in the regulation of
anxiety. The recently identified G-protein-coupled ER (GPR30), another ER sub-
type, has also emerged as a factor in anxiety responses, although the precise nature
of its impact on anxiety-like behavior remains unclear (Hart et al. 2014; Kastenberger
et al. 2012). The varying activation of ERs post-estrogen therapy might account for
the conflicting observations concerning estradiol’s effects on anxiety-like behavior.

Given the pivotal role of receptor subtypes in the anxiety response, coupled with
documented unfavorable effects linked to estrogen therapy (Taylor and Manson
2011), selective ER modulators (SERMs) hold a potential in treating anxiety disor-
ders. SERMs could prove particularly effective in patients with specific ER poly-
morphisms (Ryan et al. 2011) and those encountering anxiety symptoms closely
tied to fluctuating estrogen levels, such as during the premenstrual phase or meno-
pause. Regrettably, as of now, there appears to be a lack of testing SERMs in sub-
jects afflicted with anxiety disorders.

Androgens

Testosterone is a principal androgenic hormone that plays a multifaceted role in the
regulation of anxiety. Testosterone’s influence on anxiety is marked by complexity,
with research revealing connections between testosterone levels and anxiety disor-
ders. It was shown that men with low levels of testosterone experience increased
anxiety (Berglund et al. 2011). Similarly, lower salivary testosterone levels were
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found in women with anxiety disorders, something that was not true in men (Giltay
etal. 2012). Another study involving healthy female subjects reported a reduction in
unconscious fear, albeit not in conscious anxiety, after sublingual testosterone
administration (van Honk et al. 2005). Moreover, Granger et al. (2003) examined
the diurnal variation of testosterone in adolescent males and females and found that
testosterone levels were associated with individual differences in anxiety symptoms
(Granger et al. 2003). The study suggested that testosterone may play a role in the
development of anxiety-related behaviors in youth.

Furthermore, the effects of testosterone treatment on mental health in transgen-
der individuals were investigated demonstrating that testosterone treatment in
female-to-male transgender people is associated with positive effects on mental
health, including reductions in symptoms of anxiety and depression (Davis and St.
Amand 2014). These findings suggest that testosterone may have an impact on anxi-
ety symptoms in female-to-male transgender individuals undergoing hormone
therapy.

Androgens have a predominant inclination toward eliciting anxiolytic effects in
rodent models (Aikey et al. 2002; Carrier et al. 2015; Edinger and Frye 2006), by
influencing anxiety-like behavior through a variety of mechanisms. Firstly, the con-
version of testosterone to estradiol allows for estradiol to exert the anxiolytic effects
discussed earlier. Specifically, inhibition of the conversion of testosterone to estra-
diol through the use of letrozole, an aromatase inhibitor, induced stress susceptibil-
ity via the development of social interaction deficits and anhedonia in male mice
(Georgiou et al. 2022). Additionally, Carrier and Kabbaj (2012) conducted experi-
ments on socially isolated male and female rats and found that testosterone had
anxiolytic and antidepressant effects in socially isolated male rats but not in females
(Carrier and Kabbaj 2012). This suggests that testosterone may have sex-specific
effects on anxiety-related behaviors. In agreement, inhibition of hippocampal aro-
matase with the inhibitor, fadrozole, was shown to abolish the anxiolytic effects of
testosterone in male rats that underwent gonadectomy (Carrier et al. 2015).
Androgens also contribute to the reduction of anxiety-like behavior by interacting
with hippocampal androgen receptors (Edinger and Frye 2006). Furthermore, the
conversion to the neuroactive steroid 3a-androstanediol (3a-diol), a positive alloste-
ric modulator of GABAA receptors, permits the mediation of anxiety via the
GABAergic system (Aikey et al. 2002). Lastly, 3a-diol has been shown to function
through ERf in male rats, inhibiting HPA axis activity in response to stress (Lund
et al. 2006). Despite these robust findings on the anxiolytic impact of androgens in
male rodents, sex-related variations might be present in the role of androgens con-
cerning anxiety-like behavior. While there is significantly less literature exploring
the effect of androgens on this behavior in female rodents, the treatment with
Sa-dihydrotestosterone increases anxiety-like behavior in female rats (Feng et al.
2011). This is in contrast to the anxiolytic outcome of this steroid observed in male
rats (Frye and Edinger 2004). Currently, the influence of other androgens, such as
3a-diol, on anxiety-like behavior in females remains unknown.

Importantly, the relationship between androgens and anxiety is multifaceted and
can be influenced by various factors, including age, pubertal development, and
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individual differences. For instance, a study by Boivin et al. (2017) found that
pubertal male mice castrated before puberty showed greater anxiety-related behav-
ior during late puberty compared to intact males, while pubertal females were unaf-
fected by hormone injections (Boivin et al. 2017). These findings highlight the
complex relationship between hormones, development, age, and anxiety symptoms.

Also, it is important to note that the therapeutic potential of testosterone or other
androgens for anxiety disorders is hindered by adverse side effects associated with
treatment (Vigen et al. 2013). Subsequent research should aim to establish the safety
and effectiveness of alternative androgenic compounds as potential treatment
options for anxiety.

Conclusions

The current levels of drug response and remission in patients with anxiety disorders
following pharmacological treatment are relatively low (Batelaan et al. 2010;
Bystritsky 2006; Ginsburg et al. 2011). Therefore, there is an ongoing need for
alternative pharmacotherapies. Within this chapter, substantial evidence has been
presented linking various hormones to anxiety, drawn from both clinical and pre-
clinical research. Numerous hormones mentioned earlier exhibit changes in plasma,
saliva, or cerebrospinal fluid levels among individuals with anxiety or anxiety dis-
orders (Borrow et al. 2016; Risbrough and Stein 2006; Strohle et al. 2000). Recent
findings concerning neuropeptides OT and AVP also indicate that epigenetic
changes in genes related to these hormones might contribute to or result from anxi-
ety and anxiety disorders (Murgatroyd et al. 2009; Ziegler et al. 2015). While the
epigenetic regulation of the HPA axis and its involvement in anxiety are well-
documented (Lee and Sawa 2014), non-HPA axis hormones have not yet been thor-
oughly investigated. Additionally, these hormones have not been extensively
examined as potential treatments for anxiety disorders in humans. However, from
the available limited research, allopregnanolone, SERMs, OT, NPY, and hypocretin
hold a promise as targets for pharmacological treatment of anxiety disorders.

It’s important to acknowledge that the effectiveness of hormonal therapies for
these disorders might vary based on sex. For example, preclinical studies indicate
that the androgen 5a-dihydrotestosterone has opposite effects on anxiety-like behav-
ior in male and female rats (Feng et al. 2011; Frye and Edinger 2004), and oxytocin
affects female but not male rats after chronic i.c.v. administration (Slattery and
Neumann 2010). Despite the significant sex differences in anxiety disorder preva-
lence and treatment response (Farhane-Medina et al. 2022; Kudwa et al. 2005;
Maeng and Milad 2015; McLean et al. 2011), many studies exploring the behavioral
effects of the hormones covered in this chapter have not included both sexes, limit-
ing conclusions about their effects in females.

The timing of administering compounds targeting these hormones could also
impact their effectiveness, as many of these hormones are influenced by circadian
rhythms (Arble et al. 2012; Chaudhri et al. 2006; Hastings 1991; Urbanski 2011).
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Interestingly, individuals with anxiety disorders may experience worsened symp-
toms in the afternoon or evening (Cameron et al. 1986). Female rats tested during
the light phase display lower anxiety-like behavior compared to males tested at the
same time or females tested during the dark phase (Verma et al. 2010). Few studies
have investigated the timing’s impact on the administration of specific hormones
and anxiety-like behavior. For instance, the anxiolytic effect of testosterone in male
mice might be confined to the light phase (Chen et al. 2014). Similarly, mice lacking
the NPY receptor Y1 only showed alterations in anxiety-like behavior during the
light phase (Karl et al. 2006). It’s uncertain if other hormones’ anxiolytic effects are
similarly confined to the light phase in rodents. Despite the potential challenges of
sex and circadian phase, the neuroendocrine system remains an attractive alternative
therapeutic avenue for patients with treatment-resistant anxiety disorders. Lastly,
although the interplay between the discussed hormones hasn’t been fully elucidated,
many, if not all, of these hormones interact either directly or indirectly, offering
numerous additional mechanisms through which anxiety and anxiety-like behavior
could be influenced, warranting further investigation.
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Slow Breathing for Anxiety: A Critical
Perspective Towards Personalization

Check for
updates

Elke Vlemincx and Gabriela Cortez-Vazquez

Breathing practices are increasingly popular to improve physical and mental health,
and wellbeing (Clarke et al. 2018). A huge number of stand-alone breathing apps
exist, and breathing is a fundamental element of popular mind-body practices, such
as yoga, qigong, meditation and mindfulness. In stark contrast to the appeal and
widespread use of breathing practices, scientific research documenting the effectiv-
ity of breathing interventions shows inconsistency and inconclusiveness of findings
(Courtois et al. 2020; Gholamrezaei et al. 2021; Jafari et al. 2017, 2020; Meuret
et al. 2003). Furthermore, a solid understanding of the causal mechanisms underly-
ing the effects of breathing on health and wellbeing is lacking (Jafari et al. 2017).
Since recent systematic reviews and meta-analyses have summarized the effects
of breathing practices to reduce anxiety, stress and depression, and improve mood
and wellbeing (Banushi et al. 2023; Fincham et al. 2023; Hamasaki 2020; Zaccaro
et al. 2018), the aim of this chapter is not to give an exhaustive overview of the evi-
dence on breathing interventions for anxiety. Rather, we aim to provide a critical
perspective on the role of breathing practices for anxiety, drawing from findings on
a broad range of physiological and self-report outcomes. First, we will briefly sum-
marize different types of breathing practices that are popular to manage anxiety.
Second, since slow breathing is by far the most studied breathing practice for
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anxiety, we will elaborate on one key assumed mechanism underlying the anxiety-
reducing effects of slow breathing. Third, we will give a concise synopsis of the
effects of slow breathing to reduce self-reported anxiety. Fourth, the crux of this
chapter will highlight the research gaps and challenges in understanding the work-
ing mechanisms of slow breathing for anxiety and, more broadly, health and wellbe-
ing. Finally, we will propose opportunities for the personalization and individual
tailoring of breathing practices. We emphasize that the cited literature is not exhaus-
tive, but merely exemplary to support the discussions in this chapter.

Common Breathing Practices

Overall, breathing practices can be classified into two broad categories. Breath
awareness aims to increase attention to and awareness of the sensation and act of
breathing. Examples include mindful breathing and breath meditation. Breath con-
trol or breath work focuses on the voluntarily manipulation of specific breathing
parameters, such as breathing frequency (e.g. slow breathing (Evaristo et al. 2020;
Huang et al. 2019; Laudenslager et al. 2015; Newman Van Denburg 2020; Rosenberg
and Hamiel 2021; Teng et al. 2018)); breathing volume (e.g. taking a few deep
breaths (Alberts et al. 2020)); chest vs. abdominal breathing (e.g. diaphragmatic
breathing (Atilgan and Tuncer 2021; Evaristo et al. 2020; Fiskin and Sahin 2018;
Teng et al. 2018; Thomas et al. 2003)); mouth vs. nasal breathing (e.g. pursed lip
breathing (Atilgan and Tuncer 2021; Valenza et al. 2014), left, right or alternate
nostril breathing (Kamath et al. 2017; Mahendru et al. 2021; Sureka et al. 2014));
inhalation-exhalation ratio (Van Diest et al. 2014), with or without breath holds or
pauses (e.g. extended exhalation (Dhruva et al. 2012; Rosenberg and Hamiel 2021;
Sureka et al. 2014), box breathing (Balban et al. 2023)); and levels of exhaled car-
bon dioxide (e.g. exhaled carbon dioxide biofeedback (Kim et al. 2012; Meuret
et al. 2008, 2010; Wollburg et al. 2011)).

Undoubtedly, the most researched breathing practice is slow breathing, which is
defined as breathing slower than 10 breaths per minute (Zaccaro et al. 2018), as
compared to a normal breathing frequency ranging from 12 to 20 breaths per minute
with an overall average of 14—15 breaths per minute. In the literature, slow breath-
ing is also referred to as slow deep breathing, slow diaphragmatic breathing, reso-
nant frequency breathing or heart coherence breathing, for example. Several
techniques can be applied to achieve slow breathing, such as breath counting, paced
breathing (a person voluntarily matches their breathing to a pacer indicating an
imposed breathing rhythm) or biofeedback (a person learns to change their breath-
ing rhythm using feedback indicating whether their objectively measured breathing
matches the instructed breathing rhythm).

Conveniently, slow breathing is proposed as a one-size-fits-all intervention for
physical and mental health and wellbeing, including hypertension (Cernes and
Zimlichman 2015; Mahtani et al. 2016); respiratory disorders (Bruton et al. 2018;
Meuret and Ritz 2010; Ritz et al. 2014); panic disorder (Meuret and Ritz 2010);
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anxiety, stress and depression (Fincham et al. 2023; Zaccaro et al. 2018); pain
(Jafari et al. 2017); and relaxation (Van Diest et al. 2014; Zaccaro et al. 2018).
While slow breathing is often defined as breathing less than ten breaths per minute,
the most common targeted breathing frequency is six breaths per minute. Below, we
discuss the core psychophysiological mechanism by which slow breathing and
especially slow breathing at six breaths per minute may elicit these beneficial
effects, for example, reducing anxiety.

A Key Psychophysiological Mechanism of Slow Breathing:
Vagally Mediated Heart Rate Variability

Slow breathing has been shown to improve autonomic regulation by increasing
heart rate variability. Heart rate variability refers to the fluctuations in time between
successive heart beats and has been proposed as a transdiagnostic biobehavioural
marker (Beauchaine and Thayer 2015; Heiss et al. 2021). While low heart rate vari-
ability has been associated with physical and mental illness and ill-being, including
anxiety and anxiety disorders (Beauchaine and Thayer 2015; Chalmers et al. 2014;
Cheng et al. 2022; Friedman 2007; Heiss et al. 2021), higher heart rate variability
has been associated with improved autonomic regulation, prefrontal control, flexi-
bility and self-regulation (Appelhans and Luecken 2006; Holzman and Bridgett
2017; Thayer et al. 2009). Increasing heart rate variability (e.g. by heart rate vari-
ability biofeedback and slow breathing) has been shown to reduce anxiety symp-
toms (Lehrer et al. 2020).

One mechanism! by which slow breathing increases heart rate variability is reso-
nance. When breathing at a slow, individual resonant breathing frequency (approxi-
mately between 4.5 and 6.5 breaths per minute), breathing and heart rate fluctuations
synchronize, and respiratory sinus arrhythmia maximizes (Russo et al. 2017;
Vaschillo et al. 2004, 2006). Respiratory sinus arrhythmia is the phenomenon of
cardiorespiratory coupling by which heart rate increases during inhalation and
decreases during exhalation (Berntson et al. 1993; Hirsch and Bishop 1981). The
increase in respiratory sinus arrhythmia during slow breathing is mediated by the
vagus nerve, part of the parasympathetic nervous system (Lehrer et al. 2020), and
thus slow breathing close to the individual resonant frequency increases vagally
mediated heart rate variability specifically (Laborde et al. 2022a). Given that vagally
mediated heart rate variability is widely implicated in autonomic regulation, execu-
tive functions and affective regulation (Thayer et al. 2009), breathing practices
enhancing vagally mediated heart rate variability, such as slow breathing, have been
proposed as alternatives and supplements to traditional anxiety treatments (Jerath
et al. 2015).

'For a full review of the physiological effects of slow breathing, see (Russo et al. 2017).
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While extended evidence exists on the effects of slow breathing on vagally medi-
ated heart rate variability, it has been hypothesized that breath awareness (Gerritsen
and Band 2018) and other forms of breath control, including diaphragmatic breath-
ing (Hamasaki 2020) and alternate nostril breathing (Subramanian 2016; Telles
et al. 2014), may also increase vagally mediated heart rate variability, through dif-
ferent mechanisms. However, so far, empirical evidence for these effects is scarce.
Furthermore, despite the well-established effects of slow breathing on physiological
mechanisms, the effects on self-reported outcomes of health are conflicting
(Courtois et al. 2020; Gholamrezaei et al. 2021; Jafari et al. 2017, 2020; Meuret
et al. 2003).

Effects of Slow Breathing on Self-Reported Anxiety

Recent systematic reviews and meta-analyses have summarized the causal effects of
breath control on self-reported stress, anxiety and depression (Fincham et al. 2023);
associations between slow breathing and psycho(physio)logical outcomes, includ-
ing anxiety (Zaccaro et al. 2018); and effects of breathing interventions for anxiety
disorders (Banushi et al. 2023). Here we will briefly discuss the studied effects of
slow breathing on self-reported anxiety derived from randomized controlled evi-
dence specifically.

Studies investigating the anxiety effects of slow breathing as the main interven-
tion component have examined various populations, including healthy participants
(with elevated stress) (Laudenslager et al. 2015; Newman Van Denburg 2020;
Novaes et al. 2020; Rosenberg and Hamiel 2021; Shehab 2021) and a wide variety
of patients (including patients with psychiatric disorders (Sureka et al. 2014), panic
disorder specifically (de Ruiter et al. 1989; Hibbert and Chan 1989; Ito et al. 1996;
Kim et al. 2012; Meuret et al. 2008, 2010; Wollburg et al. 2011), asthma (Evaristo
et al. 2020), cardiovascular disease (Teng et al. 2018), cancer (Dhruva et al. 2012),
gestational diabetes (Fiskin and Sahin 2018), overactive bladder syndrome (Huang
etal. 2019) and inflammatory bowel disease (Gerbarg et al. 2015)) and caregivers of
patients (James et al. 2021; Laudenslager et al. 2015). In these studies, slow breath-
ing is often embedded in comprehensive interventions focusing on Eastern-oriented
mind-body practices (e.g. Pranayama, Ujjayi, Bhastrika, Sudarshan Kriya, Qigong)
(Dhruva et al. 2012; Gerbarg et al. 2015; Novaes et al. 2020; Sureka et al. 2014),
heart rate variability biofeedback (Herhaus et al. 2022; James et al. 2021; Shehab
2021), psychosocial stress interventions (Laudenslager et al. 2015) including cogni-
tive restructuring (de Ruiter et al. 1989; Hibbert and Chan 1989) or usual care (Teng
et al. 2018). Also, control groups are very diverse, ranging from wait-list controls
(Dhruvaetal. 2012; Shehab 2021; Sureka et al. 2014) to care-as-usual (Laudenslager
et al. 2015; Newman Van Denburg 2020; Teng et al. 2018), alternative treatment
(e.g. graded exposure in panic disorder (de Ruiter et al. 1989), cognitive training
(Meuret et al. 2010), psychoeducation (Gerbarg et al. 2015; Hibbert and Chan 1989;
Rosenberg and Hamiel 2021)), music (Huang et al. 2019; Newman Van Denburg
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2020), other cognitive activities (Novaes et al. 2020) or sham biofeedback (Herhaus
et al. 2022). In light of the diversity in study methodologies, the reported results on
the effectivity of slow breathing on anxiety are mixed, ranging from larger decreases
after slow breathing than control (Dhruva et al. 2012; Fiskin and Sahin 2018;
Gerbarg et al. 2015; Laudenslager et al. 2015; Novaes et al. 2020; Sureka et al.
2014; Teng et al. 2018) to no significant differences (de Ruiter et al. 1989; Evaristo
etal. 2020; Herhaus et al. 2022; Hibbert and Chan 1989; Huang et al. 2019; Newman
Van Denburg 2020; Rosenberg and Hamiel 2021; Shehab 2021) or even (non-
significant) increases (James et al. 2021) in anxiety.

Interestingly, slow breathing in anxiety disorders has been mainly studied in
panic disorder (Banushi et al. 2023; Meuret et al. 2003), and slow breathing inter-
ventions in panic disorder patients have used more patient-specific techniques. For
example, slow breathing has been integrated in more comprehensive breathing
training, in which slow breathing practice is preceded by voluntary hyperventilation
with or without cognitive restructuring of the sensations of hyperventilation (de
Ruiter et al. 1989; Hibbert and Chan 1989; Ito et al. 1996). Other slow breathing
interventions have used capnometry-assisted respiratory training (i.e. respiratory
training by means of biofeedback of exhaled carbon dioxide levels and respiration
rate). As panic disorder patients often show fast chest breathing, frequent deep
breaths and even hyperventilation, capnometry-assisted respiratory training includes
gradual decreases of breathing rate with a focus on abdominal breathing, instruc-
tions to avoid deep breaths and biofeedback of exhaled carbon dioxide levels
(Meuret et al. 2001, 2008, 2010; Meuret and Ritz 2010). Randomized controlled
evidence has shown moderate to large reductions in hyperventilation, panic disorder
severity and anxiety sensitivity in panic disorder patients receiving capnometry-
assisted respiratory training, compared to a wait-list control (Meuret et al. 2008) but
not compared to cognitive training (Meuret et al. 2010). Yet, findings suggest that
changes in breathing unidirectionally predicted panic disorder severity and pre-
ceded cognitive improvements including symptom appraisal and perceived control
(Meuret et al. 2010). However, other studies investigating the effects of capnometry-
assisted respiratory training have shown no differences in anxiety when lowering
exhaled carbon dioxide levels by slow deep paced breathing compared to raising
exhaled carbon dioxide levels by slow shallow paced breathing (at the same breath-
ing frequency of nine breaths per minute) (Kim et al. 2012; Wollburg et al. 2011).

In sum, the effects of slow breathing on anxiety in a broad range of populations
are mostly small and conflicting (Fincham et al. 2023; Meuret et al. 2003; Zaccaro
et al. 2018). Below, we discuss an overview of factors that may contribute to the
inconclusiveness of findings.
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Research Gaps and Challenges in Investigating Anxiety
Effects of Slow Breathing Interventions

While the physiological and psychological effects of slow breathing have been stud-
ied extensively in a wide variety of populations, important research gaps remain and
our understanding of the effects of breathing interventions remains limited. These
research gaps are associated with specific challenges in studying the effects of
breathing that complicate teasing out the isolated effects of specific breath control
instructions and clarifying which mechanisms underlie the effects. Below, we
address some important research gaps and associated challenges.

Causal Effects Not Explained by Other Mechanisms Than
Slow Breathing

The majority of studies investigating breathing interventions involve observational
research comparing physiological and self-report indices before breathing exercises
with those during or after (Zaccaro et al. 2018). While some studies have investi-
gated the effects of breathing interventions using randomized cross-over designs
(Busch et al. 2012), the impact of these studies relies on the assumption that the
effects of slow breathing can be ‘washed out’, or slow breathing can be ‘unlearned’,
which may not be feasible. More randomized controlled trials are essential to con-
clude on causal effects of breathing interventions (Fincham et al. 2023; Zaccaro
et al. 2018). However, even experimental research struggles with major challenges.

Experimental studies have compared breathing interventions to a variety of con-
trol groups. Most studies compare the effects of breathing interventions to inactive
control conditions, including quiet sitting while breathing spontaneously, wait-list
controls, standard care or care-as-usual. Since studies comparing breathing inter-
ventions to inactive control conditions cannot be easily blinded to participants or
experimenters, self-reported effects of breathing exercises could possibly be
explained by expectation or demand effects. This is particularly problematic given
potentially strong lay assumptions that exist about the associations between affect
and relaxation, on the one hand, and slow breathing or deep breaths, on the other
hand (Danvers et al. 2021; Teigen 2008). Indeed, researchers have questioned
whether breathing exercises add more than a placebo effect (Garssen et al. 1992). If
blinding is not feasible, efforts may be made to standardize expectations of breath-
ing instructions, e.g. by a cover story (Szulczewski and Rynkiewicz 2018) or pro-
viding a more detailed context of potential positive and negative effects of various
breathing instructions (Vlemincx et al. 2016).

Also, active control conditions are diverse, including paced breathing at the indi-
vidual’s intrinsic respiration rate, paced breathing at a fixed rate within normal
ranges (e.g. 12—15 breaths per min), paced fast breathing, music listening, attention
or cognitive tasks (e.g. breath counting, crosswords), psychoeducation or sham
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biofeedback. These different comparison conditions attempt to control for various
potentially confounding factors that are inherently associated with slow breathing
practices. Examples of these confounding factors include breathing patterns other
than frequency, increased breath awareness and cognitive, task-related aspects of
slow breathing, as discussed below.

First, studies investigating slow breathing exercises often lack detailed informa-
tion on the specific breathing instructions given. Instructions on respiratory volume,
diaphragmatic breathing, nasal inhalation, pursed lip exhalation and inhalation-
exhalation ratio with or without breath holds or pauses may importantly influence
physiological and subjective effects. While it may not be possible to methodologi-
cally control for these different breathing influences, transparency on the given
breathing instructions and (at least intermittently) monitoring of breathing patterns
are essential, and even statistically controlling for the recorded breathing patterns
may be feasible and informative. While evidence on the effects of breath control of
other breathing parameters than frequency is rather limited and conflicting, research-
ers have hypothesized on the roles of occasional deep breaths (Vlemincx et al. 2013,
2022), diaphragmatic breathing (Atilgan and Tuncer 2021; Evaristo et al. 2020;
Fiskin and Sahin 2018; Hamasaki 2020; Teng et al. 2018; Thomas et al. 2003), nos-
tril breathing (Kamath et al. 2017; Subramanian et al. 2016; Telles et al. 2014),
pursed lip breathing (Atilgan and Tuncer 2021; Srimookda et al. 2021; Valenza et al.
2014) and changes in inhalation-exhalation ratio (Bae et al. 2021; Dhruva et al.
2012; Lin et al. 2014; Rosenberg and Hamiel 2021; Sureka et al. 2014; Van Diest
et al. 2014) for affect, emotion and mood regulation. For example, some studies
suggest that extended exhalation or low inhalation-exhalation ratio increases vagally
mediated heart rate variability and self-reported relaxation (Bae et al. 2021; Van
Diest et al. 2014), while other studies suggest that equal inhalation-exhalation time
increases heart rate variability more than low inhalation-exhalation ratio, and
changes in inhalation-exhalation ratio are unrelated to self-reported relaxation (Lin
et al. 2014). Similarly, some studies indicate that deep breaths may reduce stress
(Vlemincx et al. 2012a, 2016, 2017) or increase positive affect (Balban et al. 2023),
while others indicate that deep breaths may inhibit stress and anxiety reduction
(Meuret et al. 2001; Vlemincx et al. 2010). These findings illustrate that more
research is needed on the isolated effects of slow breathing and the contribution of
breathing parameters other than breathing frequency.

Second, breathing exercises inherently increase attention to and awareness of
breathing and distraction from other potentially ongoing stressors, threats or other
aversive states. Therefore, disentangling the effects of slow breathing independent
of increased attention, awareness and distraction may be important, yet challenging.
Recent studies have attempted to directly compare breath work to increased breath
awareness conditions, such as mindfulness meditation (Balban et al. 2023) and
mindful breathing (Vlemincx 2023; Vlemincx et al. 2019). These comparisons
show that the superiority effects of breath work over mindful breathing may be
limited for subjective outcomes (Balban et al. 2023; Vlemincx 2023; Vlemincx
et al. 2019) (with the exception of cyclic sighing (Balban et al. 2023)). For physio-
logical effects, however, slow breathing may be superior to mindful breathing, as
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slow breathing increases heart rate variability more than mindful breathing
(Vlemincx 2023; Vlemincx et al. 2019). Interestingly, these findings illustrate the
lack of correspondence between physiological and self-reported effects of breath
work when confounding factors of attention, awareness and distraction are con-
trolled for.

Third, breath control techniques are often demanding and involve tasks in which
practitioners are able to actively take control of their breathing (such as biofeed-
back) or, conversely, hand over control to an imposed breathing rhythm (such as
paced breathing). Slow breathing techniques such as paced breathing and respira-
tory biofeedback require extended cognitive resources as they are (difficult) tasks
which may distract from ongoing aversive states and affect feelings of control. So
these task-related cognitions and associated effects of distraction and feelings of
control may potentially explain the effects of slow breathing interventions.
Researchers have attempted to control for these effects with control groups that
involve cognitive engagement or distraction, such as crosswords or puzzles (Novaes
et al. 2020), music (Huang et al. 2019; Newman Van Denburg 2020), paced breath-
ing at other frequencies than slow breathing (Courtois et al. 2020; Jafari et al. 2020)
or sham biofeedback (Herhaus et al. 2022).

In sum, we discussed some potentially essential confounding factors in experi-
mental research investigating slow breathing interventions. Importantly, however,
whether to control for these factors depends on the research question of interest. So
careful consideration of the effects of interest is required to set up a research proto-
col that matches the research question. The list above merely serves as food for
thought when designing slow breathing intervention studies. Below we address
more research gaps in the literature on anxiety effects of slow breathing.

Training Effects, Long-Lasting Effects and Transferability

Little is known about the training effects of slow breathing. It is generally assumed
that executing slow breathing exercises requires practice. However, it is not clear
how much training is required to execute breath control correctly and how to mea-
sure that. Moreover, while the acute physiological effects of slow breathing are
instantaneous, it remains unknown how much training is required to gain changes in
subjective feelings of stress or anxiety. Recent data show that breath work (i.e.
cyclic sighing) compared to breath meditation results in higher positive affect after
a period of approximately 15 days of 5 minutes of daily practice (Balban et al.
2023). Also in a sample of women with gestational diabetes, who practised dia-
phragmatic breathing daily for 5 minutes over 30 days, significant reductions in
depression, anxiety and stress were found after 15 days (Fiskin and Sahin 2018).
The duration of studied breathing interventions differs largely, from single
10-minute sessions of breath work (e.g. Kamath et al. 2017) to daily practice over
the period of 1 month (e.g. Alberts et al. 2020; Balban et al. 2023; Fiskin and Sahin
2018; Shehab 2021), 6-8 weeks (e.g. Atilgan and Tuncer 2021; Sureka et al. 2014)
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or 12 weeks (e.g. Huang et al. 2019). In addition, long-term follow-up measure-
ments post-intervention are limited. Few studies have reported long-term (3-, 6- and
12-month follow-up) effects of slow breathing on anxiety in asthma and panic dis-
order (Evaristo et al. 2020; Meuret et al. 2008; Thomas et al. 2003). Moreover, the
physiological effects of breathing exercises exhibit mostly during the practice of the
breathing exercises, but evidence for the transferability of physiological effects to
baselines, reactivity to stress or threat, and/or recovery from stress or threat, while
not performing the breathing exercise, is low. Increases in baroreflex gain across
sessions have been reported in healthy persons (Lehrer et al. 2003), but these find-
ings have not been replicated. In persons with hypertension, some studies have
shown slow breathing to reduce blood pressure, probably due to increases in baro-
reflex sensitivity (Cernes and Zimlichman 2015), while other studies show mixed
results (Mahtani et al. 2016). More research investigating the integration of slow
breathing exercises in daily life in heterogeneous populations, with exposure to
real-life perceived stress and threat, is needed to increase the transferability of slow
breathing effects.

Altogether, this raises the question of which conditions of breath work may lead
to more long-lasting and transferable effects. In the next paragraph, we will elabo-
rate further on this discussion.

Comparison of Different Breathing Techniques

To impose slow breathing, a variety of breathing techniques have been used, includ-
ing paced breathing (with or without heart rate variability biofeedback), respiratory
biofeedback and breath counting. The comparative effects of these different breath-
ing techniques have not been systematically examined, while the underlying mecha-
nisms and resulting breathing patterns may differ largely between them. During
paced breathing, participants are asked to match their inhalation and exhalation time
with a visual, auditory, and/or tactile pacer to a specific slow inhalation-exhalation
rhythm. This way, attention is oriented both externally (to the pacer) and internally
(to breathing). Successful paced breathing results in fixed (i.e. very regular) breath-
ing patterns with little latitude for variations in breathing. During respiratory bio-
feedback, participants are given visual, auditory, and/or tactile animated feedback
of their breathing rhythm, which they learn to adjust to an instructed breathing
rhythm. Respiratory biofeedback allows participants to breathe spontaneously, and
adjustment of breathing is established via a learning process. Attention is oriented
both externally (to the animated feedback) and internally (to breathing). Relatedly,
research found no evidence for differences between slow paced breathing with and
without heart rate variability biofeedback, with the exception that slow paced
breathing with heart rate variability biofeedback was experienced as more pleasant
(Laborde et al. 2022b).

More recently, the use of virtual reality (VR) has been investigated as a method
to induce slow breathing. VR may potentially have important advantages over
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2D-paced breathing or biofeedback. VR involves an immersive experience, often
with reinforcing stimuli and gamification elements, which enhance an embodied
experience. This may increase motivation to perform breathing exercises, decrease
the perceived difficulty to adjust breathing and increase internal bodily focus, atten-
tion and awareness. However, a systematic review and meta-analysis have shown
that VR breathing interventions are not superior to non-VR alternatives in reducing
anxiety, stress, depression or improving mood, nor are they liked or evaluated better
by participants (Cortez-Vazquez et al., 2024).

Overall, future research on the comparison between different breathing tech-
niques could increase our understanding of the mechanisms and breathing patterns
underlying the effects of slow breathing.

Adherence and Compliance

Many slow breathing interventions rely on independent home practice of the partici-
pants. However, mostly, no systematic data are available on adherence to the
instructed breathing practice. Most researchers report that they ‘encouraged’ par-
ticipants to practise daily, twice daily or a fixed number of times per week, but have
no real insight into whether participants adhered to these instructions. Some device-
guided slow breathing tools allow to record usage of the device and may provide
adherence data. In a study investigating the effects of slow breathing through bio-
feedback (as part of a psychosocial stress intervention) in caregivers of stem cell
transplant patients, adherence was low (Laudenslager et al. 2015). Participants were
asked to practise slow breathing four to five times per week for 15 minutes. Only
16% of participants used the device consistently (Laudenslager et al. 2015).

In addition, it is unclear to what extent participants comply with slow breathing
practices and perform them correctly. While some lab studies monitored and anal-
ysed breathing during the breathing practice (for example, Meuret et al. 2008; Van
Diest et al. 2014; Vlemincx 2023; Vlemincx et al. 2019), most studies do not report
on recording of breathing. Without at least monitoring breathing, it is unknown
whether participants complied with the breathing instructions, whether the breath-
ing instructions were performed correctly and how deviations from the intended
intervention affect results. Furthermore, it is unclear which factors influence adher-
ence to and compliance with breathing instructions, such as motivation, enjoyment,
interest, experience, competence, self-efficacy, effort, benefits and fit into daily life.

Adverse Events and Side Effects

Slow breathing interventions are commonly suggested as a safer alternative to med-
ication (e.g. anxiolytic medication, hypertension medication) (Jerath et al. 2015;
Mahtani et al. 2016). However, while mostly unreported, it seems very plausible
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that adverse side effects may occur during slow breathing (Landman et al. 2013,
2014; Mahtani et al. 2016; Meuret et al. 2003). Next, we will discuss different rea-
sons why slow breathing interventions may have adverse physiological and psycho-
logical effects.

First, it has been shown that imposing breathing patterns, in the laboratory, out-
side the context of relaxation, stress or anxiety reduction, an intervention or treat-
ment, is experienced as difficult and effortful (Vlemincx et al. 2012b). Moreover, in
the same study, participants report feeling more tense and less relaxed during
imposed breathing compared to spontaneous breathing. This could imply that the
context of the research, the instructions and the expectation and demand effects may
be critical in the resulting effects.

Second, slow breathing most often results in compensatory techniques, of which
deep breathing is very common. When first practising slow breathing, it is rather
difficult to adopt an adaptive breathing pattern, balancing respiratory frequency and
volume, chest vs. abdominal breathing and mouth vs. nasal breathing. Participants
may overcompensate a slow breathing frequency, by breathing too deeply, poten-
tially causing hyperventilation (Meuret et al. 2003; Szulczewski 2019).
Hyperventilation often co-occurs with feelings of dyspnoea or shortness of breath.
In a study in patients with type 2 diabetes mellitus and hypertension, 2 of 21 patients
in a device-guided slow breathing intervention withdrew from the intervention due
to shortness of breath (Landman et al. 2013, 2014; Mahtani et al. 2016). In the latter
study, slow breathing instructions consisted of reducing breathing rate below ten
breaths per minute by respiratory music biofeedback. Hyperventilation effects may
even be more common and severe when reducing breathing frequency to the reso-
nant frequency range of 4.5-6.5 breaths per minute. Taking into account the risk of
hyperventilation, it may be important to take measures to avoid hyperventilation
(Fiskin and Sahin 2018), for example, by monitoring exhaled carbon dioxide
(Meuret et al. 2008; Meuret and Ritz 2010; Ritz et al. 2014) or symptoms of hyper-
ventilation or by specific anti-hyperventilation instructions (Szulczewski 2019).

Third, slow breathing may induce relaxation-induced anxiety (Heide and
Borkovec 1984), especially in persons with high trait anxiety sensitivity or worry.
Slow breathing involves deviations in respiration and respiratory sensations from
normal. These differences in somatic sensations may induce worry and anxiety (de
Ruiter et al. 1989; Hibbert and Chan 1989). Furthermore, adhering to an imposed
breathing rhythm involves a loss of control, which may be anxiety-inducing.

Finally, slow breathing is often imposed by means of paced breathing, which is
fixed-rate, regular breathing. The set timing of each inhalation and exhalation is
identical to the next. This is in stark contrast with spontaneous breathing, which is
biologically variable. Studies have shown that a lack of biological variation in the
breathing pattern is associated with reduced lung compliance and gas exchange
efficiency (Mutch et al. 2000, 2007; Wysocki et al. 2006), which may elicit breath-
ing symptoms, such as chest tightness and breathlessness.

Overall, it seems that adverse side effects of slow breathing practices are plau-
sible. Reporting of adverse events, quantitatively or qualitatively, is essential to
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increase our understanding of side effects of slow breathing and the consequences
for the implementation of slow breathing in research and practice.

Towards Personalized Breathing Interventions for Anxiety

So far, slow breathing is presented as a one-size-fits-all intervention for physical
health (e.g. hypertension (Cernes and Zimlichman 2015; Mahtani et al. 2016),
respiratory disorders (Bruton et al. 2018; Meuret and Ritz 2010; Ritz et al. 2014))
and mental health and wellbeing (e.g. panic disorder (Meuret and Ritz 2010); anxi-
ety, stress and depression (Fincham et al. 2023; Zaccaro et al. 2018); pain (Jafari
et al. 2017); relaxation (Van Diest et al. 2014; Zaccaro et al. 2018)). Yet, evidence
on the effectivity of slow breathing is mixed. One explanation is that we don’t
understand sufficiently how, why and under which conditions slow breathing may
be effective. While there is extensive support for the acute mechanism of vagally
mediated heart rate variability, the long-term physiological effects and the subjec-
tive effects of slow breathing appear to be more complex.

The inconsistency of findings, the limited evidence for the transferability of
physiological benefits to everyday life, the dissociation between physiological and
self-reported effects and the possibility of adverse side effects suggest that slow
breathing may benefit from a more personalized, tailored approach. Such personal-
ization or tailoring could be based on (1) individual traits, (2) individual breathing
patterns, and (3) individual preferences in the execution and implementation of
breathing exercises in daily life (Fig. 1).

First, individual traits may provide indications to tailor breathing practices. For
example, for individuals who show high anxiety sensitivity and thus easily feel
anxious in response to (changes in) bodily sensations associated with fear or anxi-
ety, attention to breathing and changes in breathing patterns may require more cau-
tion. For example, (more gradual) interoceptive exposure to changes in breathing

Breathing techniques
Interoceptive breathing exposure
Mindful breathing and breathing awareness
Paced breathing & type of pacing

Individual traits Biofeedback
Breath counting

Individual spontaneous breathing patterns
— Breathing patterns
Individual preferences in the execution of breathing exercises | (Gradual) slow breathing at specific frequencies
Diaphragmatic breathing
Nasal inhalation
Pursed lips exhalation

|
|
! Alternate nostril breathing
Inhalation-exhalation ratio
Breath holds

Sighing
Regular breathing

Individual preferences in the implementation in daily life

Fig. 1 Personal tailoring of breathing interventions
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sensations may be advised to learn that these changes are not harmful. In persons
with high interoceptive attention or awareness, it may be important to check the
persons’ appraisals of changes in interoceptive sensations in response to slow
breathing. In persons with a high need for control, it may be beneficial to choose
biofeedback techniques over paced breathing, such that persons can remain in con-
trol of the breathing patterns they adopt to slow breathing. All this may reduce or
prevent relaxation-induced anxiety and associated physiological adverse side effects
(e.g. feelings of shortness of breath, heart palpitations).

Second, breathing practices could benefit from tailoring based on individual
spontaneous breathing patterns. For example, individuals who show fast, highly
irregular, and/or predominantly chest breathing may benefit more from slow, regu-
lar, and/or diaphragmatic breathing, respectively. Persons with very high respiration
rates and tendencies to hyperventilate may do better with more gradual decreases in
respiration rate, supported by capnometry biofeedback or anti-hyperventilation
instructions. For persons who tend to hyperventilate due to excessive sighing,
instructions to avoid deep breaths may be more effective. This way, specific dys-
functional breathing patterns can be counteracted by specific breathing instructions
that avoid hyperventilation and associated symptoms and thus adverse side effects.
To avoid adverse compensatory breathing patterns, it would be recommended to
monitor breathing patterns on a continuous basis and to adjust where necessary.

Finally, qualitative research has shown that the search for individual preferences
in the execution and implementation of breathing exercises in everyday life requires
reflection and flexibility (Donker et al. n.d.). To make slow breathing work in their
lives, persons consider individual preferences for specific breathing patterns, reflect-
ing on breathing frequency, inhalation-exhalation ratio with or without breath holds,
diaphragmatic breathing, nasal inhalation, pursed lip exhalation, breathing regular-
ity and the type of pacing (Donker et al. n.d.). In addition, individual preferences in
the implementation of breathing practice in daily life play a major role in the main-
tenance of the breathing practice. Persons consider the duration and moment of
practice, as well as the environment when practising (Donker et al. n.d.). Furthermore,
breathing practices seem easier to implement in less stressful periods in life, while
they may be needed more when life is stressful. Therefore, it is key to integrate
breathing exercises during anticipation of and recovery from stressful events or
challenges. While it may not be feasible or adaptive to practise slow breathing dur-
ing acute stressful events, it may help integrate breathing exercises during periods
of chronic stress.

The search for individually preferred breathing patterns and their tailored imple-
mentation in daily life may enhance the transferability and feasibility of breathing
practices in everyday life. Key is to learn what works for an individual in any spe-
cific situation. This requires a continuous reflection and evaluation of what works
and doesn’t work for an individual person, and flexible adjusting. Importantly, this
implies the consideration that breathing exercises may not work well at all for some
persons or for some situations. Additionally, this requires letting go of the percep-
tion that breathing exercises should work universally and especially the assumption
that breathing exercises should work because they work for others. Altogether, the
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personal tailoring of slow breathing practices based on personal traits, spontaneous
breathing patterns and preferences may increase their effectiveness, transferability
and safety, as well as the feasibility of their implementation in daily life.

Conclusion

Despite the popularity of slow breathing for anxiety, its effectivity remains unclear.
We have argued that the inconclusiveness of findings may be associated with meth-
odological challenges in slow breathing research. We have discussed that changes in
self-reported anxiety may be due to demand and expectation effects, changes in
respiratory parameters other than breathing frequency, increased attention to and
awareness of breathing, distraction and cognitive engagement. Moreover, the poten-
tial roles of training, transferability, different breathing techniques, adherence, com-
pliance and adverse side effects of slow breathing are understudied. Rather than
considering slow breathing as a one-size-fits-all intervention for anxiety, we suggest
that individual tailoring of breathing practices and personalization may importantly
contribute to the effectivity of slow breathing.
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Introduction

Normal-adaptive anxiety has the purpose to alert and prepare the individual as a
response to a potential threat. However, anxiety becomes pathological and maladap-
tive if it is permanent with limited control of the individual resulting in negative
consequences in the function during daily activities. Anxiety responses include
emotional, physical cognitive, and behavioral symptoms to the potential dan-
ger/threat.

On the other hand, fear is the instinctual emotional response to an imminent
threat with high evolutionary value but also related to anxiety disorders especially
when chronic, disproportional, and affecting normal functioning (Penninx
et al. 2021).

The current classification of anxiety disorders, according to the Diagnostic and
Statistical Manual of Mental Disorders Fifth Edition (DSM-5) and the latest edition
of the International Statistical Classification of Diseases and Related Health
Problems (ICD-11), includes panic disorder with or without agoraphobia (PD), pho-
bias, social anxiety disorder (SAD), and generalized anxiety disorder (GAD)
(Diagnostic and Statistical Manual of Mental Disorders: DSM-5 2013; WHO
2019). However, post-traumatic stress disorder (PTSD) and obsessive-compulsive
disorder (OCD) are now listed in a different category after the revision of the two
classification systems. Considering that the treatment of these disorders has long
followed the treatment of anxiety disorders and anxiety symptoms are also core
symptoms of OCD and PTSD with some overlapping neurobiology, we include in
this chapter the pharmacological treatment of OCD and PTSD as well.
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Anxiety disorders are the most prevalent psychiatric disorders, with estimated
life prevalence up to 30% and women being more frequently affected compared to
men (Penninx et al. 2021). Specific phobias are the most prevalent among anxiety
disorders, followed by panic disorder, social phobia, and generalized anxiety disor-
der. Anxiety disorders are highly comorbid with other psychiatric disorders, mainly
depression but also substance use disorders. The high comorbidity increases the
burden of disease and treatment resistance requiring increasing resources.

In addition, anxiety disorders are undertreated with estimates that around 20% of
individuals with anxiety disorders seeking professional help and of those about 50%
received medication (Alonso and Lépine 2007). The underrecognition and under-
treatment of anxiety disorders are higher in low-income countries with less health-
care resources (Alonso et al. 2018).

Clinical Significance and Anxiety Symptoms

As a full description of the phenomenology of anxiety disorders and differential
diagnosis is beyond the scope of this chapter, we will only mention some important
elements of the clinical representation of anxiety disorders.

Although categorical diagnostic criteria in the form of symptoms are clinically
relevant and required to set a diagnosis of anxiety disorder, the boundaries between
normal reactions and pathological can sometimes be indistinct. Characteristics of
the disorder are duration, persistence, and importantly degree of functional impair-
ment and crucial element of the clinical judgment. For example, a specific phobia
for snakes might cause minimal to none impairment in a rural environment, whereas
claustrophobia (i.e., elevators) might have an important impact on daily life.

Symptoms, especially physical presentations, are also not pathognomonic for
certain anxiety disorders nor other somatic diseases; thus shortness of breath, sweat-
ing, palpitations, fatigue, and nausea can indicate not only panic attack but also
problems of the heart, lungs, or other organs (Penninx et al. 2021). It is very impor-
tant to identify cognitive anxiety symptoms as well as behavioral changes such as
avoidance of social interaction that together might indicate different anxiety disor-
ders, i.e., panic disorder (if, e.g., the cognitive explanation is the fear for panic
attacks) or social anxiety disorder (if the cognitive explanation is the fear to be
judged by others). In difficult diagnostic cases, the clinician should use validated
structured or semi-structured clinical interviews and validated scales to measure the
severity of symptoms and monitor treatment. Finally, as more than 50% of individu-
als with anxiety disorders have depressive symptoms or other comorbidities includ-
ing somatic illness, a thorough examination is required to both identify and treat
complicated cases (Lamers et al. 2011).
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Pathophysiology

The current model of the pathophysiology and the etiology of anxiety disorders
includes a genetic predisposition in the form of vulnerability for anxiety disorders
evident through brain dysfunction and the influence of environmental/psychosocial
factors, including exposure to childhood adversity and traumatic and stressful
events through lifetime (Penninx et al. 2021).

Although no individual biomarker has been found for anxiety disorders, there is
a large amount of genetical, neuroimage, neurochemical, and neurophysiological
data regarding anxiety disorders (Bandelow et al. 2016, 2017). Heritability of anxi-
ety disorders ranges from 30 to 50% making family history very important. Although
specific genes have been suggested to be implicated such as TMEM 132D, HTR2A,
NPSR1, and MAOA, genome-wide association studies are still inconclusive and
show a genetic overlap between most mental disorders (Bandelow et al. 2016).
Likewise, epigenetic studies are at its infancy in anxiety disorders, and at the
moment no genetic nor epigenetic application can be used in clinical praxis. In con-
trast, there is a lot of research in basic neuroscience showing that attention, memory,
learning, and emotion are involved in the development of anxiety disorders.
Especially processes of learning include conditioning, extinction, and memory
reconsolidation (Duits et al. 2015; Monfils and Holmes 2018).

Additionally, regarding neuroimaging, there has been both structural and func-
tional studies on decision-making, threat responding, attention bias, and acute and
prolonged stress responses (Bandelow et al. 2016). The implication of the periph-
eral, neurophysiologic, hormonal, and autonomic system response has been evalu-
ated. Although some biomarkers such as error-related negativity seem promising,
there is still lack of validated useful biomarkers (Bandelow et al. 2017).

Anxiety disorders are proposed to have developmental origins, starting with vul-
nerability in childhood and adolescence (Kalin 2017; Pine and Fox 2015).
Temperament traits such as heightened emotional sensitivity, defensive responding
to threat exposure, and behavioral inhibition, (i.e., reduced movement and vocaliza-
tion in the presence of novelty) are considered anxiety risk markers. These, in com-
bination with environmental factors such as stressful life events, childhood adversity,
and overprotective parenting minimizing children’s opportunities to adapt to envi-
ronmental stressors contribute to the development of anxiety disorders.

Prevention and Treatment of Anxiety Disorders

Regarding prevention, most studies conducted included psychoeducation or a com-
bination of cognitive behavioral therapy (CBT) with minimal results (Moreno-Peral
et al. 2017). The question of the efficacy of specific intervention, population targets,
cost-effectiveness, and potential long-lasting effects remains to be answered.
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Aside from pharmacotherapy, different types of psychotherapy, mainly cognitive
behavioral therapy (CBT), have been shown to be effective for the treatment of
anxiety disorders and are considered first-line treatment (Bandelow et al. 2015).
These short-term psychotherapies usually involve exposure to the feared stimuli,
stopping of avoidance behavior, and cognitive restructuring. Newer delivery forms
of psychotherapy include telephone, Internet, and use of virtual reality.

In addition, in a recent meta-analysis of randomized controlled trials, pharmaco-
therapy was shown to have higher effect size than psychotherapies with patients
receiving psychotherapy reporting less severe anxiety symptoms compared to those
receiving pharmacotherapy (Bandelow et al. 2015). In this chapter we will focus on
established pharmacotherapy as well as novel approaches and promising com-
pounds for further evaluation of their effectiveness.

Pharmacotherapy

General Treatment Principles and Recommendations

The treatment approach should include psychotherapy, pharmacotherapy, and other
interventions which should be selected after consideration of individual characteris-
tics such as psychiatric history, previous applied treatments, symptom severity,
comorbidities, availability and cost of treatment methods, and the patient’s prefer-
ence. For some disorders such as specific phobia, separation anxiety disorder, and
selective mutism, there is scarce evidence for pharmacological treatments. For spe-
cific phobias exposure therapy can be applied. In general, pharmacotherapy is con-
sidered a first-line treatment for anxiety disorders, and the recommendations in this
chapter are based on treatment guidelines for anxiety disorders (Baldwin et al.
2014; Bandelow et al. 2012). A full review on novel pharmacological targets is
already published (Sartori and Singewald 2019).

There are several factors, such as non-response to psychotherapy, chronic courses
or complex conditions, and depression comorbidity, which might prioritize treat-
ment with medication. Initial disease severity moderates the effect of the drug with
a better effect in more severe disorders. These have been shown for both size panic
disorder and generalized anxiety disorder (de Vries et al. 2018).

Patient education about their symptoms, treatment alternatives, and expected
treatment outcome is required by the treating physician. Especially, information
regarding contraindications, possible adverse effects, interactions, and safety warn-
ings has to be given in a patient-friendly way to ensure understanding and informed
consent. In addition, patient preparation for early and, most importantly, transitional
side effects (such as the most common for selective serotonin reuptake inhibitors
(SSRIs) and selective serotonin-norepinephrine reuptake inhibitors (SNRIs)) gives
the opportunity to increase adherence to the treatment plan resulting in favorable
treatment response. Regarding patients with anxiety disorders, initial feelings of
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nervousness and anxiety symptoms with exacerbation of in panic attacks in the first
weeks after starting treatment have the risk to lead to discontinuation of the medica-
tion. Medication has also an important placebo effect that can be manipulated in
favor of the patient with simple techniques such as presenting the medication in a
positive way and managing patients’ expectations (Enck et al. 2013). Other more
complex techniques such as “conditioning” can also be applied to benefit the patient
(Enck et al. 2013). Although doses in the lower part of the therapeutic range of anxi-
ety medication lead to treatment response, higher doses to the upper limit of the
standard dose range are necessary for some patients.

Other considerations include the consideration of the gender and the weight of
the patient as most dosing recommendations, retrieved from studies, are based on
males and persons with an average weight. Pharmacokinetics should also be consid-
ered, especially when there is comorbidity with other illnesses such as severe renal
or hepatic impairment requiring dosage adjustment. For example, in severe hepatic
impairment, pregabalin, with renal clearance, is considered a good alternative.

Anxiety disorders are usually treated in the community except for cases with
increased suicide risk and severe comorbidity, (e.g., with major depression, person-
ality disorders, substance use disorder) where inpatient treatment is advised.

Selective Serotonin Reuptake Inhibitors (SSRIs) and Selective
Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs)

Selective serotonin reuptake inhibitors (SSRIs) and serotonin-noradrenaline reup-
take inhibitors (SNRIs) are effective for anxiety disorders including social anxiety
disorder, panic disorder, and generalized anxiety disorder (Bighelli et al. 2018;
Curtiss et al. 2017; Gomez et al. 2018; Melaragno 2021). Although there are indi-
vidual differences between medications, the effects seem to be class related; thus all
SSRIs and SNRIs are considered effective. These medications have a positive ben-
efit/risk ratio with the onset of their effect having a latency of 2—4 weeks, during
which adverse effects may be more pronounced. Starting with a lower dose of the
drug is proposed to minimize the initial side effects during the first weeks of treat-
ment. SSRIs are considered to be more tolerable than SNRIs, but there is a large
individual variability on the tolerability of these drugs (Cipriani et al. 2009). After
discontinuation of the treatment with an SSRI or SNRI, discontinuation symptoms
may occur, most commonly with paroxetine and venlafaxine compared to
other SSRIs.
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Pregabalin

Pregabalin is effective for generalized anxiety disorder, through acting at the
alpha-2-delta subunit and thus blocking of voltage-gated calcium channels in GABA
receptors (Baldwin et al. 2013). Onset of the effects can be earlier compared to that
of SSRIs/SNRIs. Pregabalin has also shown a favorable safety profile, primarily
cleared through the kidneys and not subjected to hepatic metabolism. Thus, it has no
interactions with inhibitors or inducers of cytochrome P450 enzymes. However,
concerns have been raised about cases of misuse.

Tricyclic Antidepressants (TCAs)

Clomipramine and imipramine are shown to be effective for anxiety disorders. The
main limitations of these medications include higher frequency and intensity of side
effects compared to SSRIs and SNRIs, constituting them as the second line of treat-
ment for anxiety disorders. It is important to mention the need for slow titration as
well as precautions necessary in patients with high suicide risk, as TCSs are poten-
tially fatal after an overdose.

Other Medication Options

Buspirone is an azapirone, acting as a 5-HT1A agonist and is shown to be effective
in the treatment of GAD. However, there are also some negative studies not showing
its effectiveness compared to standard drugs.

Monoamine Oxidase Inhibitors (MAOI)

Moclobemide is a drug that selectively and reversibly inhibits monoamine oxidase
A (MAO-A). The use of these drugs is limited due to the presence of more side
effects compared to first-line treatments, more interactions with other drugs metab-
olized through MAO-A and even some dietary limitations.

Phenelzine inhibits MAO in an irreversible way and is most commonly used for
the treatment of panic disorder and social phobia. Like moclobemide, its use is cur-
rently limited due to side effects but also serious drug and dietary interactions.

Other antidepressants have been used for anxiety disorders with positive results
in some randomized controlled trials but are not licensed for the treatment of anxi-
ety disorders, and their use remains off-label. These drugs include agomelatine
(melatonin MT1 and MT2 receptor agonist and serotonin 5-HT2C receptor
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antagonist) and mirtazapine (a noradrenergic and specific serotonergic drug)
licensed for the treatment of depression with some positive results for GAD.

A second-generation antipsychotic, quetiapine, has also been used off-label in
lower doses than schizophrenia, for generalized anxiety disorder with an earlier
onset of efficacy but has significant side effects, including weight gain and sedation.
Table 1 includes the most common medication used for the treatment of anxiety

disorders.

Table 1 Pharmacological treatments for anxiety disorders

Clinical issues for certain
Drug Drug class Side effects drugs
Fluoxetine SSRI Jitteriness, nausea, Sedation, weight gain,
Sertraline restlessness, headache, sexual dysfunction,
Fluvoxamine fatigue, changes in appetite, withdrawal symptoms
Citalopram weight loss or gain, tremor, after abrupt
Escitalopram sweating, sexual dysfunction, | discontinuation
Paroxetine gastrointestinal side effects (paroxetine)
QTC interval
prolongation, lower
maximal dose for persons
over age 65 (10 mg/day
escitalopram, 2 mg/day
citalopram)
Venlafaxine SNRI Jitteriness, nausea, Withdrawal symptoms
Duloxetine restlessness, headache, after abrupt
fatigue, changes in appetite, discontinuation
weight loss or gain tremor, (venlafaxine)
sweating, sexual dysfunction,
gastrointestinal side effects
Clomipramine TCA Anticholinergic effects, Toxic when overdose,
somnolence, dizziness, most effective for OCD
cardiovascular side effects,
weight gain, nausea,
headache, sexual dysfunction
Pregabalin Voltage- Dizziness, somnolence, dry Renal clearance, suitable
gated mouth, edema, blurred vision, | when hepatic
calcium weight gain, constipation, insufficiency
channel euphoric mood, imbalance,
modulator increased appetite,
concentration difficulties
Moclobemide MAOI Restlessness, insomnia, dry Drug interactions,
mouth, headache, dizziness, possible dietary
gastrointestinal symptoms, restrictions
nausea, blurred vision
Buspirone Azapirone Dizziness, nausea, headache,
nervousness excitement,
insomnia
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The Role of Benzodiazepines

Benzodiazepines are anxiolytic with high acute effect in most anxiety disorders
(Gomez et al. 2018). No initial side effects in the form of increased anxiety and
sleep disorder, as from the SSRIs/SNRIs, are presented. Due to their favorable
direct effects, benzodiazepines are frequently used for anxiety disorders and are
even described as long-term treatment (Balon and Starcevic 2020).

Nevertheless, benzodiazepines, after prolonged use, have a high dependency
risk, especially in patients with alcohol or substance abuse, increasing the risk fur-
ther due to synergic effects. In addition, there is a high risk for relapse after discon-
tinuation. Other cautions associated with the use of benzodiazepines include fatigue,
depression of the central nervous system, impaired reflexes, dizziness, and increased
reaction time. They can lead to impairment of driving skills and are related to an
increased number of traffic accidents. On the long term, they also cause impairment
of cognitive functions, most severely in the elderly. The elderly patients are also
more prone to falls and accidents due to balance impairment. For the reasons listed
above, benzodiazepines are not considered as first-line treatments for anxiety disor-
ders although they are considered key drugs for some patients (Balon and Starcevic
2020; Bandelow 2020).

Thus, the use of benzodiazepines is suggested for a limited period of time, in
patients with more severe symptoms, in inpatient settings, and when other medica-
tions cannot be used or first-line treatments are not effective or tolerated.
Benzodiazepines can also be used in combination with SSRIs/SNRIs at the initial
titration of the drug, waiting for the onset of efficacy or to specifically target
insomnia.

Duration of Treatment

Maintenance studies for 6—18 months following response to a drug have shown that
the continuation of treatment is associated with favorable effects regarding relapse
prevention. Study results and expert consensus suggest a continuation of treatment
for at least 12 months after achieving remission and slow tapering of the medication
to minimize discontinuation symptoms.

Treatment Resistance and Augmentation Strategies

In cases of treatment resistance, the first priority is reevaluation of the patient
regarding diagnosis, compliance to the prescribed treatment, evaluation of the dose,
and treatment duration. Comorbidity should be considered as well as other psycho-
social factors. In general, non-response to an adequate dose for at least 4 weeks
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should lead to change of the treatment plan. The possibility for a late response is
relatively low (around 20%) (Baldwin et al. 2009). In cases of partial response, the
time period can be extended to another 4 weeks considering a higher dosage.

Although there is a need for further research and more evidence on treatment
resistance, some strategies are often used in clinical praxis. Firstly, the combination
of medication with psychotherapy might have better results than medication only.
Regarding pharmacological interventions, a switch to a different class of antide-
pressants (from one SSRI to another, from an SSRI to an SNRI, or vice versa, to a
TCA) can be applied. In GAD, a switch to pregabalin is also an option. Additionally,
a switch to a second-line drug such as MAOI (phenelzine, moclobemide) and bus-
pirone can be applied. Finally, augmentation with a benzodiazepine, in certain
cases, is also an alternative. As a last resort, off-label medication can be used con-
sidering medicolegal issues.

Novel Pharmacological Targets

There have been a lot of difficulties in the last two decades in the development of
novel compounds for the treatment of anxiety disorders. This was mainly due to
lack of interest from pharmaceutical companies. However, there is a great expan-
sion of knowledge regarding neurobiological mechanisms in anxiety disorders.
Although the serotonergic system is a possible drug target, as evident from the
established drugs for anxiety disorders, no new serotonergic drug was developed
possibly due to the existence of cheap alternatives. In addition, the mechanisms of
5-HT that are related to anxiolytic actions are still unclear. Although there is a high
diversity of 5-HT receptors, it is proposed that agonists of 5S-HT2B and antagonists
of 5-HT2A and 5-HT3 have anxiolytic effects. Other receptors such as 5-HT1A,
5-HT1B, 5-HT2C, 5-HT4, 5-HT6, and 5-HT7 have mixed results dependent of
brain localization (Zmudzka et al. 2018). Likewise, different 5-HT receptors have a
different contribution to the presence of side effects of SSRIs. Thus, strategies such
as having partial agonists or selectively targeting specific receptors can be applied.
Examples of medication already licensed for other indications include vilazodone,
brexpiprazole, vortioxetine, agomelatine, and cyclobenzaprine.

v-Aminobutyric Acid (GABA)

GABA is the main inhibitory neurotransmitter in the brain, and drugs acting at the
y-aminobutyric acid (GABA) binding site and reinforcing the effects of GABA hold
a promise for the treatment of anxiety disorders. The aim is to target the GABA
receptor without the effects of benzodiazepines, such as sedation and potential mis-
use. Examples of such medication include flavonoids, found in plants and fungi
with the example of methoxyflavanone, and drugs targeting the translocator protein
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(18 kDa), (Akbar et al. 2017; Wang et al. 2017). Neurosteroids bind to the
a-intrasubunit, the p-intrasubunit, and the Po-intersubunit sites of the GABA-A
receptors different than those bound by BDZs. Examples of compounds acting as
neurosteroids or increasing neurosteroid levels include etifoxine already approved
in some countries, as well as pregnenolone and fasedienol.

Glutamatergic Drugs

Glutamate is the major excitatory neurotransmitter in the brain. The suppression of
the glutamate hyperexcitability was proposed to lead to anxiolytic effects. Although
prospective glutamatergic drugs had severe side effects, recent drugs acting on
metabotropic glutamate (mGlu) receptors exhibit anxiolytic effects (Ferraguti 2018).

Ketamine is an NMDA receptor antagonist by binding inside the open channel of
the receptor resulting in brain-derived neurotrophic factor (BDNF) signaling. Most
studied in depression with fast antidepressive effects, ketamine has shown promis-
ing results in the treatment of generalized anxiety disorder and social anxiety disor-
der in some recent studies (Glue et al. 2020). Questions remain to be answered
regarding efficacy, safety, and durability of ketamine administration in anxiety dis-
orders. Another example of a NMDA receptor antagonist is xenon gas currently
under investigation. Riluzole and troriluzole act as voltage-sensitive sodium chan-
nel blockers, and by blocking NMDA receptors, they reduce glutamatergic neuro-
transmission. In addition, they stimulate the synthesis of neurotrophic factors and
even affect GABA-A receptors. These are tested in treatment-refractory OCD and
other anxiety disorders (Pittenger et al. 2015).

Endocannabinoid System

The endocannabinoid system modulates fear and anxiety with enhancing signaling
and thus reducing stress and anxiety responses (Patel et al. 2017). Cannabis has long
been used for recreational and medical reasons and is constituted by A9-tetra-
hydrocannabinol (THC) and cannabidiol (CBD) with THC mainly responsible for
the psychotropic actions, while cannabidiol modulates the activity in anxiety-
relevant brain areas. There are only a few studies investigating the effects of can-
nabinoids in patients with anxiety disorders, with Cannabidiol reducing anxiety
(Bergamaschi et al. 2011). Other examples of compounds acting on the endocan-
nabinoid system include nabilone (a synthetic CB1 and CB2 receptor agonist and
THC analogue) tested in combination with other medications and psychotherapy for
PTSD. Furthermore, different THC:CBD ratios are also under investigation (Kamal
et al. 2018).

Drugs blocking the degrading enzymes of endogenous ligands (anandamide and
2-arachidonoylglycerol to the endocannabinoid system such as hydrolase fatty acid
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amide hydrolyze (FAAH) cause increased endocannabinoid signaling reducing anx-
iety. Thus, FAAH inhibitors are also proposed as possible treatments (Patel
et al. 2017).

Neuropeptides

Neuropeptide S (NPS), neuropeptide Y (NPY), and oxytocin (OXT) have anxiety-
reducing effects and are possible candidates for the treatment of anxiety disorders
(Kupcova et al. 2022). Alternatively, blocking of molecules with anxiogenic effects
such as corticotropin-releasing hormone (CRH), vasopressin, substance P, and cho-
lecystokinin can lead to reduced anxiety. Molecules targeting vasopressin and oxy-
tocin receptors are already tested. Likewise, drugs targeting the orexin system such
as the orexin receptor antagonist suvorexant, prescribed for insomnia, are already
tested for anxiety disorders. Unfortunately, CRHRI1 receptor antagonists have not
proven effective for anxiety disorders, although there were very promising results in
rodents.

Natural Molecules

Different natural compounds are being studied such as extracts from Piper methys-
ticum (kava), Ginkgo biloba, Matricaria chamomilla, and Valeriana officinalis.
Even randomized clinical trials have been conducted with kava that has multiple
actions such as positive allosteric modulation of GABA-A receptors and inhibition
of voltage-gated sodium and calcium channels. Still, there is insufficient evidence
to support its use in clinical praxis (Ooi et al. 2018).

Pharmacological Augmentation of Psychotherapy

Pharmacological strategies are proposed to enhance the effect of psychotherapy.
The rational of these strategies is to facilitate the fear extinction. This can be done
through manipulation of memory reconsolidation and fear extinction.
D-Cycloserine (partial NMDA receptor agonist) has been tested to facilitate fear
extinction in patients with acrophobia and other anxiety disorders, with positive
results (Hofmann et al. 2015). Likewise, MDMA (3,4-methylenedioxymetampheta
mine, ecstasy) acts not only on monoamines, mainly serotonin, but also on other
systems such as OXT, vasopressin, and cortisol. It has effects on the reconsolidation
of fear memories, increasing tolerability of exposure therapy, and been studied as
adjunct to psychotherapy for PTSD with positive preliminary results (Feduccia and
Mithoefer 2018). Interestingly, ketamine, already mentioned previously, is
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proposed to interference with fear-memory reconsolidation in PTSD (Veen et al.
2018). Oxytocin can also be combined with psychotherapy, and it was reported to
facilitate the extinction of conditioned fear with positive preliminary results in
patients with PTSD (Flanagan et al. 2018). Other drugs targeting fear-memory (re)
consolidation include propranolol (p-adrenoceptor blocker), doxazosin
(al-adrenoceptor blocker), mifepristone (glucocorticoid receptor antagonist), and
rapamycin (mTOR inhibitor) that are tested in PTSD.

Finally, serotonergic psychedelics such as lysergic acid diethylamide (LSD) and
psilocybin have long been used as adjunct to psychotherapy causing an altered state
consciousness (Johnson et al. 2019). Research in these drugs has regained interest
after a long period of restrictions in their use due to legislations, and clinical trials
are now conducted.

Conclusions

Anxiety disorders are the most prevalent mental disorders, and psychopharmacol-
ogy has a key role in the treatment. Effective treatments currently include SSRIs,
SNRIs, and other licensed drugs mentioned above. However, there is a need for
novel effective treatments, with fewer side effects and long-standing effects. As the
knowledge on the pathophysiology of anxiety disorders is constantly expanding,
novel pharmacological targets are identified helping drug development and clinical
trials. Novel approaches include refined drugs targeting known systems such as
monoamines, GABA, glutamate, and new targets including the endocannabinoid
system and neuropeptides. Finally, new approaches with drugs interacting with psy-
chotherapy are currently tested with promising results.
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Introduction

Social Anxiety Disorder

Social anxiety disorder (SAD) or social phobia (SP) is a common psychological
condition that is characterized by fear and/or anxiety of social situations in which a
person expects unfavourable judgments from others or believes that their presence
would make others uncomfortable (American Psychiatric Association 2022, p. 230;
Heimberg et al. 2014). The anxiety/fear people experience in social circumstances
is adaptive when it occurs at moderate levels, as this increases awareness of social
interactions and behaviours. From an evolutionary point of view, this enables greater
social integration, maintains social desirability and prevents rejection. However, in
some cases, these symptoms exceed the normative experience, causing marked dis-
tress and dysfunction in daily life, hence meeting the criteria for the SAD disorder.
It is important to note that SAD also exceeds in severity and dysfunction caused by
the normative personality trait of shyness (American Psychiatric Association 2022,
p- 234; Cox et al. 2005).

Comparative to people without SAD, individuals meeting the criteria tend to
display fewer facial expressions, avert their gaze more frequently and exhibit greater
difficulties starting and maintaining conversations. This can cause difficulties in
daily functioning, such as fear of conducting everyday tasks like making phone calls
or meeting new people. As a result, this may lead to having fewer social encounters
or to avoiding social interactions completely. The symptoms such as shaking, blush-
ing, sweating and appearing tense, uninterested or incompetent (Stein and Stein
2008) can arise during or in the anticipation of social encounters. The symptoms can
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be triggered by a wide range of situations including formal or informal social inter-
actions (e.g., meeting unfamiliar people), being observed while eating, drinking and
performing in front of others (e.g., giving a speech, singing, acting) (American
Psychiatric Association 2022, p. 230). SAD is typically identified more frequently
among women compared to men (Asher and Aderka 2018). This difference in prev-
alence among genders peaks in adolescence and decreases throughout adulthood
(American Psychiatric Association 2022, p. 232). SAD has almost always an onset
in childhood or adolescence (Beidel 1998).

A study (Jefferies and Ungar 2020) with a large sample size (n = 6825) assessing
the prevalence of SAD in young adults (aged 16-29 years) from seven different
countries around the world (Brazil, China, Indonesia, Russia, Thailand, the United
States and Vietnam) found that 36% of responders fitted the threshold criteria of
SAD. Eighteen percent of the participants did not identify themselves as socially
anxious individuals; however, their SAD scores showed that they were meeting the
SAD criteria or even exceeding the minimum requirements for a diagnosis. The
lifetime prevalence of SAD seems to fluctuate depending on the cultural context.
Western societies tend to score higher lifetime prevalence compared to Easter soci-
eties. For instance, in the United States, the lifetime prevalence ranges between 7%
and 13% (American Psychiatric Association 2022, p. 232; Kessler et al. 2005;
Kessler et al. 2012) in Canada 8.1% (MacKenzie and Fowler 2013) and in New
Zealand 9.4% (Oakley Browne et al. 2006). In Europe, there is an important level of
variation regarding the prevalence estimates (e.g., Italy 3.7% (Faravelli et al. 2004),
Switzerland 6% (Merikangas et al. 2002), France 7.3% (P¢lissolo et al. 2000) and
Norway 13.7% (Kringlen et al. 2001)), but still the scores are higher than those
found in Eastern societies (e.g., China 0.5%, Lee et al. 2007; Iran 0.82%, Mohammadi
et al. 2006). These percentages should be interpreted with caution as different meth-
odological variables (e.g., diagnostic criteria and threshold, assessment methods)
could have influenced the differences identified among the different countries
(Furmark 2002).

Evidence suggests that SAD significantly impacts functioning in various life
domains (work, academic and social life; Aderka et al. 2012). SAD has a bidirec-
tional relationship with bullying in childhood and adolescence (Acquah et al. 2016;
Pabian and Vandebosch 2016), higher possibilities of premature school withdrawal
(Van Ameringen et al. 2003) and general poorer academic achievement (Leigh et al.
2021). The negative effect of SAD is apparent in young adults and especially uni-
versity students with effects on their overall wellbeing (Hajure and Abdu 2020),
including their satisfaction with romantic relationships (Montesi et al. 2013;
Sparrevohn and Rapee 2009). A significant impact is caused on work performance
and job satisfaction. It has been suggested that individuals meeting the SAD criteria,
compared to normative samples, have three times higher rates of unemployment,
missed working hours due to issues related to social anxiety and overall reduced
work performance (Wittchen et al. 2000). SAD has also been associated with an
increased risk for the development of depression (Beesdo et al. 2007; Ohayon and
Schatzberg 2010) and substance abuse (Sareen et al. 2006). Lastly, clinical samples
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with SAD rate their overall quality of life as lower compared to normative samples
(Safren et al. 1996). Others have found that patients with SAD exhibit attenuated
executive functioning compared to healthy controls (Fujii et al. 2013).

Public Speaking Anxiety

Public speaking anxiety (PSA) or performance anxiety is a specific SAD subtype
that is identified in individuals who experience significant distress while speaking
or performing (including the anticipation phase) in public (American Psychiatric
Association 2022, p. 231). Some anxiety during such conditions is to be expected
and of course can be an adaptive response (Crozier and Alden 2005). Most people
can deal with their anticipating or on-task anxiety without any significant effect on
their performance. In some cases, however, the anxiety severity can be disabling
(Powell 2004). This condition is highly prevalent in community samples (Pull 2012)
and can be found in various contexts in which a person is expected to perform in
front of others (e.g., public speaking or performance activities like dancing, acting
or playing music). Anxiety in such cases can be manifested in the form of memory
problems, vocal issues (e.g., pitched or quivering voice), rapid and shallow breath-
ing, increased muscle tension (Sharp and Drawson 1992), physical discomfort,
trembling (Beatty 1988) and a desire to avoid and withdraw from speaking (Powell
2004). Additionally, cognitively, individuals with high PSA experience concerns
about doing or saying something embarrassing, are afraid that their mind will go
blank, are unable to continue talking, say something foolish or are concerned about
their anxiety being visible (e.g., showing to others that are anxious, trembling,
sweating and blushing) (Stein et al. 1996).

Typically, PSA has an onset during teenage years or young adulthood (Stein
et al. 1996) and can have a long-lasting impact on peoples’ lives, such as interfering
with their work (e.g., limiting careers or fewer promotion opportunities), social life
and education (Stein et al. 1996). The prevalence of PSA varies significantly based
on differences in measurements and assessments (Ruscio et al. 2008). Speaking in
public is the most reported fear in the general population (Dwyer and Davidson
2012) and has a high prevalence among university students (Marinho et al. 2019).
Additionally, PSA is frequently considered one of the most common fears experi-
enced by individuals with SAD (Ruscio et al. 2008). However, evidence supports
that the PSA-only condition is a distinct subtype and qualitatively and quantitatively
different (Blote et al. 2009) than generalized SAD with a predominant fear for pub-
lic speaking. Specifically, it has been suggested that individuals with PSA (without
experiencing other social interaction anxieties) have greater levels of autonomic
arousal (elevated heart rate) than those with SAD, before and during social anxiety-
induced tasks such as speech tasks (Heimberg et al. 1990; Hughes et al. 2006; Levin
etal. 1993). Beyond these differences, PSA can be considered a subtype of SAD, as
the two share similarities in key dimensions such as fear of evaluation, scrutiny by
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others (Heimberg et al. 1990), avoidance of the feared situations and marked dis-
tress. On a severity level, SAD groups tend to experience significantly more anxiety
and disruption of functioning in their lives compared to those with PSA-only symp-
toms (Heimberg et al. 1990).

Virtual Reality Exposure Therapy (VRET)

Cognitive-behavioural therapy (CBT) is a frequently used treatment for various
anxiety disorders (including SAD and PSA; Mayo-Wilson et al. 2014; Rodebaugh
et al. 2004), and it is considered efficacious and effective (e.g., Hofmann and Smits
2008; Kaczkurkin and Foa 2022; Norton and Price 2007). CBT incorporates a class
of interventions that support change through cognitive and behavioural techniques
(Beck et al. 2005). Typically, CBT protocols include psychoeducation, cognitive
restructuring, exposure (imaginal or in vivo), progressive muscle relaxation, social
skills training and video feedback (Huppert et al. 2003). Regarding SAD and PSA,
CBT protocols are adapted on the premises of cognitive models, emphasizing the
relationship between dysfunctional belief systems and behavioural avoidance (Beck
etal. 2005; Clark and Wells 1995; Heimberg et al. 2010; Rapee and Heimberg 1997).

Exposure is considered a core element of CBT in treating anxiety disorders
(Kaczkurkin and Foa 2022). Such methods can be incorporated into the traditional
CBT protocols (Stein and Stein 2008; Ebrahimi et al. 2019) or can stand indepen-
dently as exposure therapy. Below we describe and evaluate exposure-based tech-
niques with an emphasis on the modern application of this method, which involves
virtual reality exposure methodologies.

The exposure method involves a client entering and remaining in a feared situa-
tion, with the expectation that exposure of sufficient length will produce new learn-
ing or habituation and therefore reduce anxiety in that situation (Foa and Kozak
1986). This methodology traditionally is applied in vivo (real life), in vitro (imagi-
nal) and, more recently, in virtual. Evidence comparing the traditional methods sup-
ports the efficacy of in vivo exposure techniques (Rodebaugh et al. 2004) and their
superiority to in vitro exposures (e.g., Safir et al. 2011). However, creating safe,
controlled and easily accessible real-life exposure environments can be costly and,
in some cases, impossible to recreate in therapy settings (for instance, to conduct
exposure therapy for an individual with PSA, one would need to gather an audience
and control their reactions). In in vivo exposures, there is the risk of encountering
people the individual may know, thus affecting confidentiality (Bouchard et al.
2007; Safir et al. 2011). Furthermore, in some cases, patients may be reluctant to
expose themselves to the real situation as they may be causing too much distress
(Repetto et al. 2013).

Virtual reality (VR) technologies can now be effectively applied in exposure
therapy (virtual reality exposure therapy, VRET) to treat phobias and anxiety disor-
ders (Parsons and Rizzo 2008; Wechsler et al. 2019). There is cumulative evidence
on the efficacy of VRET specifically for treating SAD Public speaking anxiety
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(PSA). Systematic reviews and meta-analyses for SAD suggest that VRET is an
appropriate treatment methodology, indicating no significant differences in effect
sizes between VRET and traditional methods (e.g., in vivo and imaginal) (Chesham
et al. 2018; Emmelkamp et al. 2020). However, others add that in long-term follow-
ups, VRET efficacy lessens compared to in vivo exposure (e.g., Horigome et al.
2020). Regarding the specific SAD subtype, PSA, the evidence is similar; it has
been suggested that VRET is effective for PSA reduction (Hinojo-Lucena et al.
2020; Lim et al. 2022). When compared to in vivo exposure techniques, VRET
scores are marginally inferior but still equally effective (Reeves et al. 2022).
Nevertheless, VRET is considered less invasive (Hinojo-Lucena et al. 2020) and
less threatening than in vivo techniques (Garcia-Palacios et al. 2007), allowing for
systematic exposure in controlled environments (Kampmann et al. 2016) in which
immersion can be fully managed (level of challenge and context variety), thus
securing confidentiality (Craske et al. 2014).

Assessing Mechanisms of Change in Exposure Therapy:
New Directions

As per the review above, an amplitude of evidence exists supporting the efficacy of
exposure for treating anxiety disorders. Irrespective of the mode of delivery (in
vivo, in vitro or virtual), a missing piece still exists. We are still apprehensive about
why and how exposure works (Tryon 2005). A series of mechanisms have been
proposed as the agents leading to effective change during exposure. Some suggest
behavioural/learning processes taking place (e.g., reciprocal inhibition, Wolpe
1968, 1995; counterconditioning, Wolpe 1968; habituation, Harris 1943; extinction,
Waters et al. 1972; classical conditioning coupled with fear reduction behaviours,
Mowrer 1960), whereas others advocate for more active cognitive/emotional pro-
cesses (e.g., through cognitive changes such as enhancement of the perceptions of
self-efficacy, Bandura 1977, 1982; bio-informational model, Lang 1977; Drobes
and Lang 1995; emotional processing, Foa and Kozak 1986; learning-memory prin-
ciples, Tryon 2005; inhibitory learning, Craske et al. 2008). The following review
provides a critical analysis of the habituation model and the most recent approach in
exposure mechanisms, the inhibitory learning approach (Craske et al. 2008; Craske
et al. 2014).

Habituation Model

Until today, exposure-based protocols are conducted on the premise that the client
should habituate to the anxiety and/or fear during exposure while eliminating any
avoidance behaviours (e.g., emotion processing theory, Foa and Kozak 1986; Foa
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and McNally 1996). Specifically, an individual is repeatedly exposed to the feared
stimuli (e.g., public speaking) until habituation takes place. Through repeated and
graduated exposures, the severity of symptoms decreases (emotion processing the-
ory; Foa and Kozak 1986; Foa and McNally 1996), and the client recognizes the
inaccurate appraisal of feared outcomes; thus new learning incompatible with the
existing knowledge develops and strengthens.

According to the habituation model, in order to be optimal, exposures should (1)
be able to activate the related fear structure, (2) behaviours providing negative rein-
forcement via anxiety reduction need to be minimized (e.g., avoidance) and (3)
anxiety (typically measured via subjective reports or physiological measures)
should show a reduction within and across exposure tasks (Foa and Kozak 1986). In
line with this model, the primary goal during exposure is anxiety reduction. Thus,
when fear elicited by a stimulus has decreased, it is supposed that habituation has
taken place.

The habituation model has been empirically assessed and received mixed evi-
dence. Some evidence supports or partially supports the habituation mechanisms. In
this direction, a meta-analysis conducted by Rupp et al. (2017) assessed the correla-
tions between the habituation principles (initial fear activation, within-session
habituation and between-session habituation) and treatment outcome. The results
showed that indeed habituation within and between sessions correlated with treat-
ment outcome, however, was not the case for the initial fear activation principle. The
relationship between within-session habituation and clinical improvement received
less empirical support compared to the relationship between improvement and
between-session habituation or reductions across exposure trials (Benito et al. 2018;
Essayli et al. 2023; Harned et al. 2015; Sripada and Rauch 2015). Others found no
support for any of the three suggested habituation principles in relation to exposure
outcome (Baker et al. 2010; Peterman et al. 2019) or found partial relationships
being associated with treatment efficacy only in the short term (Baker et al. 2010).

Through this brief description of the model and the empirical evidence provided
above, several questions arise in relation to habituation and exposure efficacy: (1) Is
habituation (within and between sessions) a necessary ingredient in exposure? (2) Is
habituation an accurate indicator of exposure efficacy? and (3) what may be the
active mechanisms during exposure that lead to change? It has been suggested that
habituation should not be considered as an actual mechanism of change during
exposure as others are supporting (Maples-Keller and Rauch 2020; Foa and Kozak
1986). Habituation could be identified alternatively, as a practical marker of the
initial extinction learning process or even a possible moderator of the relationship
between fear activation and outcome (Benito et al. 2018). Additionally, along the
same line, habituation could reflect an indication of processing during exposure,
which may be a sign that other mechanisms of change have taken or are taking place
(Benito and Walther 2015).
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Inhibition Learning

Recently, a new approach aiming to maximize the efficacy of exposure has been
proposed, and it’s been receiving promising empirical support. This approach,
known as the ‘inhibitory learning theory’ (Craske et al. 2008, 2014), not only offers
an explanation of why exposure is effective but also delineates a series of factors
that can increase the effects of exposure. According to this approach, the attention
is directed to the mechanisms of change, i.e., the new learning, instead of the cessa-
tion of the aversive emotional responding (i.e., habituation).

Based on the aforementioned model (Craske et al. 2008), the reductions in emo-
tional reactions during exposure should not be considered as indexes of corrective
learning. Instead, the focus should be directed towards the toleration of distress
within a structure that enhances inhibitory learning over context and time. The
above arguments are based on evidence deriving from theories such as extinction
learning, principles in learning and memory (Craske et al. 2008).

Research on fear conditioning and extinction learning provide useful insights
into understanding the factors underlying the development and elimination of mal-
adaptive fear responses (Craske et al. 2018). Fear conditioning involves the pairing
of a neutral stimulus (e.g., audience) with an aversive unconditioned stimulus (US,
e.g., scrutiny by others causing the unconditioned response, fear or anxiety). The
neutral stimulus initially elicits no emotional reaction, but after repeated pairings
with the US, the neutral stimulus becomes a conditioned stimulus (CS) signalling
the US onset and inducing anxiety associated with the anticipation of the aversive
US. Typically, fear conditioning is considered an adaptive form of learning; it can
also be a source of pathology when anxious reactivity to a CS persists in the absence
of a CS/US contingency (Lissek et al. 2005).

Fear extinction principles can explain the mechanisms taking place during expo-
sure therapy. More specifically, a conditioned stimulus (CS, e.g., audience) that was
previously paired with an aversive unconditioned stimulus (US, e.g., scrutiny by
others) is repeatedly presented without the US, resulting in a decline in fear
responses over time. Similarly, in exposure therapy, repeatedly approaching a feared
stimulus (situation, object or memory, i.e., a CS) allows clients to learn that their
feared consequences (the US, e.g., scrutiny by others) are unlikely to occur, leading
to a similar decline in fear (Carpenter et al. 2019).

According to inhibitory learning theory, after a successful exposure, the stimulus
possesses both the original meaning (conditioned-unconditioned association) and
the new inhibitory association (conditioned-no unconditioned association). Through
the process of exposure (i.e., extinction learning), the memory that underlies emo-
tions is modified, allowing new non-threatening associations to be stored. This
means that even if fear decreases after exposure, the original conditioned-
unconditioned association can be recovered under certain conditions (i.e., spontane-
ous recovery; renewal (Craske et al. 2014).

Craske and colleagues (Craske et al. 2008, 2012, 2014) suggest that successful
and an efficacious exposure should aim at maximizing inhibitory learning through
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(a) developing new, non-threat associations and (b) enhancing the accessibility and
retrieval of newly learned associations. A series of strategies aiming to optimize
exposure therapy have been proposed, including expectancy violation, elimination
of safety signals, deepened extinction, stimulus variability, attentional focus, occa-
sional reinforced extinction and enhancing retrieval of inhibitory learning via mul-
tiple contexts and retrieval cues (Sewart and Craske 2020; Craske et al. 2014). For
the purposes of this review, the strategy of expectancy violation will be critically
examined (for a full explanation, see Craske et al. 2008, 2012, 2014).

Expectancy Violation

The expectancy violation strategy suggests designing exposures that allow the vio-
lation of expectancies regarding the frequency (Gallistel and Gibbon 2000; Rescorla
1972) or intensity (Davey 1992) of aversive outcomes. This strategy derives from
the premise that the mismatch between expectancy and outcome is critical for new
learning (Rescorla 1972) and for the development of inhibitory expectancies that
will compete with the existing threatening expectancies. Therefore, the overall aim
is to create conditions during exposure in which the individual can maximally dis-
confirm the threat expectancy. Studies (e.g., Baker et al. 2010, in a sample of acro-
phobic sample) showed that one trial of ‘disconfirmation’ exposure each day
(staying in the situation for periods of time that exceeded the point at which they
believed the aversive event was expected to occur) was as effective as multiple trials
of ‘non-disconfirmation’ exposure each day. The exposure tasks in this approach
target the increase of new learning, omitting the emphasis on fear reduction or
instructions such as stay in the situation until fear declines (Craske 2015). It has
been noted that traditional cognitive restructuring techniques (e.g., threat overesti-
mation or decatastrophizing) can impede the expectancy violation process during
extinction. For instance, such cognitive restructuring prior exposure can reduce the
threat expectancy and jeopardize the extinction learning. According to Craske
(2015), cognitive restructuring exercises are reserved post-exposure, as a tool to
enhance the assimilation of learning.

The challenge now is to empirically assess the effectiveness of expectancy viola-
tion strategy and of course all the other strategies proposed by the inhibition learn-
ing theory. Specifically, for expectancy violation, the evidence is still scarce and
mixed. When compared to habituation methods, in some cases, expectancy viola-
tion seems to produce higher reductions in symptomatology (Salkovskis et al. 2007,
Schemer et al. 2020), whereas others find that both are equally important for an
effective change in exposure therapy (Elsner et al. 2022; Schyns et al. 2018). Studies
assessing specifically expectancy violation strategies are very limited in number,
with some so far finding no relationship with symptom change (De Kleine et al.
2017), or even challenge the possibility to apply an expectancy violation technique
in virtual methodologies such as in public speaking anxiety (Scheveneels et al.
2019). However, the overall inhibition learning theory approach has been tested
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empirically and (e.g., OCD, Arch and Abramowitz 2015; Obesity, van den Akker
etal. 2016; Anorexia nervosa, Cardi et al. 2019), and it is being supported to be used
in clinical settings for various psychological disorders with promising outcomes
(Abramowitz and Arch 2014; Gropalis et al. 2018; Tolin 2019).

Conclusion

Public speaking anxiety, a subtype of social anxiety disorder, is a common phenom-
enon among the community that affects the function of vital domains in everyday
life (e.g., Stein et al. 1996). Exposure therapy in such conditions is considered the
gold standard (e.g., Hinojo-Lucena et al. 2020). Evidence supports the efficacy of
exposure therapy irrespective of the mode of delivery (in vivo, in vitro or virtual).
Modern approaches have incorporated virtual reality technology in exposure ther-
apy (i.e., VRET) with promising results. However, the literature review provided
above showed that virtual modes of exposure are slightly inferior to in vivo tech-
niques (e.g., Horigome et al. 2020; Reeves et al. 2022). Despite the evidence sug-
gesting the efficacy of exposure therapy, there are still a lot of gaps in relation to the
exact mechanisms underlying exposure therapy that leads to effective treatment
outcomes. The current text reviewed the traditional habituation model and the more
recent approach in understanding exposure mechanisms as proposed by the inhibi-
tion learning theory (Craske et al. 2008). The inhibition learning theory lies on well-
established theoretical premises such as extinction theory, learning and memory. A
series of strategies have been suggested and tested empirically; however, the evi-
dence is still inconclusive necessitating more RCTs comparing these strategies with
more traditional approaches (e.g., habituation). A better understanding of how
exposure works and the identification of underlying mechanisms of change are criti-
cal for enhancing clinical outcomes and advancing exposure therapy
methodologies.
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Theoretical Digression

Christos Charis and Barbara Milrod

Panic-focused psychodynamic psychotherapy (PFPP) is a form of brief psycho-
therapy developed by Barbara Milrod, M.D. and her research group for treatment of
panic disorder with or without agoraphobia. It has been adapted across anxiety dis-
orders, for anxiety disorders of children and teens (Child and Adolescent
Psychodynamic Psychotherapy [CAPP], Preter et al. 2018) and for posttraumatic
stress disorder (Trauma Focused Psychodynamic Psychotherapy [TFPP], Busch
et al. 2021). PFPP is a psychodynamic psychotherapy, meaning that it aims to
reduce specific symptoms of anxiety by working psychodynamically on uncon-
scious underpinnings to the symptoms. A brief introduction to the theoretical basis
of this therapy can be found in this book in the chapter by Dr. Charis “Fear, Anxiety,
and Their Meaning in Our Life” (more information about this can be found in Busch
et al. 2011; or Subic-Wrana et al. 2012). This therapy has demonstrated efficacy,
with independent replications, unusual in a psychodynamic psychotherapy, in a
number of clinical trials over decades (Milrod et al. 2001, 2007a, b, 2016; Svensson
et al. 2020). It is a brief therapy (24 sessions in 12 weeks) and consists of three
phases: (a) the initial phase, which is the treatment of acute panic; (b) treatment of
panic vulnerability; and (c) termination.

(a) Inthe initial phase, the symptoms and their underlying specific emotional mean-
ings for the patient as well as the feelings associated with them are explored. By
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carefully tracking the conditions under which panic symptoms occur, the
thoughts, the feelings, and the individual meanings of the symptoms, we get
better access to underlying conflicts the patient is struggling with. It is impor-
tant to understand these conflicts in context as this helps patients better under-
stand why they are having panic. Panic attacks are often preceded by real or
fantasized losses or separations from important, ambivalently held people in the
patient’s life. Patients fear being alone, feel small and weak, and worry they will
not survive without the other person they feel unable to separate from. Against
this background, treatment of such patients must focus on their intense fears of
separation and of the greater agency that is necessary to function more autono-
mously (i.e., panic patients have trouble tolerating their own assertion and
aggression). These patients are also frightened of their own anger, and whatever
mixed feelings they may be aware of toward important people in their lives.
Patients often experience conflicts in their wish to be more autonomous. In
PFPP, the therapist actively explores panic attacks and associated anxiety if the
patient does not do so on their own. (By definition, in DSM-described panic
disorder, the panic attacks from the point of view of the patient come “out of the
blue” or completely unexpectedly and patients often do not recognize any con-
nection with their emotional lives.) Although intense fear is experienced at the
forefront of a panic attack, a wide range of feelings arise during panic attacks
(Fava et al. 1990). It is important to explore these and the issues associated with
them. These feelings contribute to the development and maintenance of the
symptoms that occur and their underlying meanings. To explain this better, CC
gives a clinical example:

A 25-year-old man comes to therapy and reports panic attacks and abdominal
discomfort. By exploring the circumstances in which he suffers the panic attacks,
the patient succeeds in understanding the personal meaning of his panic attacks in
therapy. One and a half years earlier, his mother died a dramatic death in front of his
eyes. She had undressed in front of him due to sudden hot flushes and collapsed. Her
death was due to a previously unrecognized abdominal aortic aneurysm which
burst. On further inquiry, the patient reveals an extremely close relationship to his
mother, as his father died in his early childhood. By exploring the symptoms, the
patient begins to recognize their meaning for him personally. He becomes aware
that he is filled with fear as soon as he feels physical discomfort in his abdomen,
which specifically reminds him of losing his mother. In the further course of his
therapy, he begins to recognize that he is firmly convinced that he is hereditarily
burdened, i.e., that he also has an abdominal aortic aneurysm just like his mother
(which is also an identification with his mother). Moreover, he also begins to recog-
nize that he has the fantasy that his abdominal aortic aneurysm is about to rupture,
which is why he now experiences the abdominal discomfort.

In further exploration of his thoughts and feelings, the patient realizes that he is
grieving the death of his mother and that at the times that he experiences these
symptoms he feels closer to her. He is also angry with her because she suddenly
died and left him alone. He is ashamed of the loss of control he experiences during
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panic attacks. As can be seen from this example, it is obvious that by exploring the
circumstances in which panic occurs, the thoughts, the feelings, and the individual
meaning of the symptoms, we get better access to the underlying conflicts of the
patient that lead him to experience panic in the first place.

Because of his terror of being alone without his mother, he moved in with his
girlfriend after his mother’s death, which enabled him to avoid his fear of being
alone. Under these circumstances, he feels safer, although he does not feel well
understood by his girlfriend. Panic patients can experience deficits in their tolerance
of their affects (Busch et al. 1991, 2011). Panic disorders are afraid of their own
anger and rage (Milrod et al. 1997; Shear et al. 1993; Subic-Wrana et al. 2012). This
also corresponds to my personal experience with such patients. It is important to
help these patients recognize that these dangers are in fantasy (Subic-Wrana
et al. 2012).

(b) Treatment of panic vulnerability: In this phase of PFPP, work is done to reduce
the patient’s vulnerability to panic attacks and associated anxiety disorder
symptoms and agoraphobic avoidance. This is done in part by working with the
transference and working through, a psychoanalytic term meaning that the
same underlying conflict emerges in a variety of different settings and capaci-
ties. Transference refers to the patient’s feelings and fantasies toward the thera-
pist that reflect a reliving of core emotional aspects of formative attachment
relationships (Freud & Breuer 1966). The therapist must focus attention on the
transference and explain its significance to the patient as it occurs, highlighting
its relationship to panic symptoms. In this phase of therapy, panic attacks and
associated anxiety continue to be the focus of therapy. Basic tenets of psycho-
analytic therapy apply to PFPP, specifically: the therapy is not directed (despite
its focus on panic), and the therapist follows the themes and associations that
the patient brings up, and does not determine the focus of the session, but links
what the patient brings up to themes and associations that have been determined
to be associated with panic attacks and anxiety. It is important to give the trans-
ference room to unfold by the therapist not introducing their own agenda into
the therapy and not being judgmental or actively intervening (such as by giving
homework or telling patients what to do).

An example of this: A patient (Mr. W) of CC who is afraid of his anger immedi-
ately apologized because he was describing his own idea in the session and the
therapist was of a different opinion. More precisely, the patient has set up a theory
for himself how his panic attacks arise, and he explains his theory in the session. I
answer him that it is good that he is dealing with the topic, but he will start to under-
stand himself better if he concentrates more on his inner life. Mr. W does not feel
appreciated by my intervention and he is angry, but because he is afraid of his anger,
particularly in the context of his therapy—he worries I will be angry with him and
refuse to treat him or somehow otherwise abandon him, he denies his anger. In the
analysis of the transference, the patient was able to recognize his own underlying
conflicts in dealing with anger. He was able to understand his fear of anger against
the background of his experiences with anger in his family. His parents often fought
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viciously and bitterly throughout his childhood and adolescence and he had wit-
nessed and survived child abuse. Mr. W’s father had once injured his mother with an
axe and yelled at him several times during the same incident so the patient was ter-
rified that he might be attacked by his father too, so that he shivered all night and
could not be calm down. For a patient like Mr. W, who had witnessed and survived
severe interpersonal violence in childhood, it is unsurprising that trust of other peo-
ple, and any experience of anger would be dysregulating.

If a patient experiences intense feelings in the transference and cannot express
them, the therapist should help the patient recognize and acknowledge his feelings
and express them in words. Working through means that the therapist notes ways in
which the same conflicts occur in multiple aspects of the patients’ lives in various
settings and relationships in the patient’s life, highlighting ways in which core con-
flicts underlying panic occur throughout their life. These understandings, and the
emotional acknowledgement of key emotional conflicts and fantasies underlying
panic, are what leads to symptomatic change. The aim of working through is that the
patient becomes aware of the emotional significance of triggers of their panic attacks
and begins to tolerate in verbal form some of the underlying emotional difficulties
that have led to panic. The aim is to achieve more active attitudes through as a result
of working through their fears and underlying fantasies, which leads to a reduction
in anxiety. In working through this, the patient becomes more tolerant of their anger
and rageful fantasies (Busch et al. 2011).

(c) Ending therapy: Panic patients often believe that becoming independent means
separating from significant others and thus feeling abandoned. This is one rea-
son that separations often trigger panic attacks, as the attacks can come to sym-
bolize these losses. Panic patients are separation sensitive, and are prone to
feeling abandoned, including in the context of their therapy. For these reasons,
separations during the course of therapy provide access to this aspect of under-
lying panic-triggering conflicts. During separations from significant others,
anger can arise toward people who the patient experiences as abandoning them.
It is important to articulate and explore these conflicts of separation and the
associated feelings and thoughts. Among other things, this means allowing, tol-
erating, and integrating anger that can arise from feeling abandoned. A typical
goal in this process would be for the panic patient to feel more comfortable
tolerating their anger and no longer to feel so threatened by it, facilitating
smoother, less fraught and conflicted relationships and greater tolerance of
autonomy. Experiences of separation in the course of therapy are thus carefully
articulated and explored. The most important separation in treatment is the sep-
aration from the therapist at termination of this brief, time-limited psychother-
apy. Termination gives the patient the opportunity to strengthen their sense of
autonomy. This sense of greater mastery can be strengthened with the thera-
pist carefully helping the patient to articulate in words their-inevitably- very
mixed feelings about the treatment ending. This process gives the patient the
important message: “I trust you to be able to manage your feelings better.”
Experience has shown that some patients quickly become symptom-free within
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the first several sessions of PFPP and begin the process of making sense of the
feelings that lead to their panic. In PFPP, the therapist maintains a focus on
ongoing conflicts underlying anxiety, even as patients improve symptomati-
cally. PFPP has been well-tolerated in clinical trials, with a very low dropout
rate (7-20% in RCTs).

Empirical evidence of effectiveness: Milrod et al.’s research group and others
(Svensson et al. 2020) have conducted randomized controlled trials to test the effi-
cacy of PFPP. All studies have used the Panic Disorder Severity Scale (PDSS; Shear
1997) as the primary outcome measure, as is standard in PD treatment research
(Shear and Maser 1994). In the original open clinical trial, 21 patients with a diag-
nosis of panic disorder with or without agoraphobia were treated; psychopharmaco-
therapy was excluded. Four patients dropped out of the study, all had been forced to
undergo benzodiazepine taper for study entry, which clearly was not tolerable.
Sixteen patients successfully completed the treatment. (Milrod et al. 2001). In the
initial RCT of PFPP, it was compared with an efficacious, exposure-based less-
active but efficacious psychotherapy (Applied Relaxation Training (ART); Ost
1988) that includes in vivo exposure and relaxation exercises but lacks the intero-
ceptive component of Panic Control Therapy (PCT; Craske et al. 2000) and has
shown efficacy for PD. Applied Relaxation Training (ART) includes daily relax-
ation training and homework, and therapists were matched for experience and time
with patients as in the PFPP condition. Forty-nine patients with PD + Ag were
randomly assigned, 26 to PFPP, and 23 to ART. The result of the study demonstrated
the efficacy of PFPP with a between-group effect size of 0.95 on the PDSS, the
primary outcome measure. Forty-nine percent of these subjects also met criteria for
a personality disorder, 79% of whom had at least one cluster C disorder. PFPP
imparted an advantage in this study for patients with comorbid cluster C disorders
as compared with patients treated without cluster C disorder comorbidity (PFPP
appeared still more advantageous than ART for subjects with an Axis II disorder
(Cohen’s d = 1.19) relative to those without an Axis II disorder (Cohen’s d = 0.55).
Cluster C disorders also appeared to moderate the treatment effect (cluster C,
d = 1.35; no cluster C, d = 0.69). No moderating effect of cluster B was apparent
(Cohen’s d = 1.10 with cluster B vs. 0.91 without cluster B) (Milrod et al. 2007a,
b). These personality disorder findings were not later replicated (Keefe et al. 2018).

The Cluster C findings were interpreted to mean that passivity of these patients,
a hallmark of cluster C disorders, was specifically addressed in PFPP (Milrod et al.
2007a, b; Subic-Wrana et al. 2012). In a two-site RCT comparing 201 subjects with
primary PD + Ag in PFPP, CBT, and ART in a 2:2:1 ratio, overall attrition rates were
ART 41%, CBT 25%, and PFPP 23%. The most severely ill patients dropped out of
ART more than CBT or PFPP (p = .013). A site x treatment interaction (p = .016)
for “response” (a priori 40% PDSS reduction) showed significant differences at
Cornell (ART 30%, CBT 65%, PFPP 71% (p = .003)) but not at Penn (ART 63%,
CBT 60%, PFPP 48% (p = .37)). Penn patients were more severe on PDSS, differed
demographically from Cornell patients and had a 7.2-fold greater likelihood of tak-
ing medication and a 28-fold greater likelihood of taking p.r.n. benzodiazepines.
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However, these differences did not explain site x treatment interactions. All treat-
ments substantially improved PD + Ag, but patients at both sites found ART less
acceptable, particularly those who were the most severely ill. While CBT showed
the most consistent performance across sites, the results for PFPP showed the prom-
ise of psychodynamic psychotherapy for this disorder (Milrod et al. 2016). In the
12-month follow-up of this study, McCarthy et al. (2018) examined the long-term
effects of these three psychotherapies in this study. Of the 116 patients whose data
were available at 12-month follow-up (largely responders), it was found that the
improvements in all three forms of therapy were largely maintained in responders
1 year after the end of therapy; however ART was found to be less acceptable in the
treatment for PD patients, as dropout rates were so much higher (McCarthy
et al. 2018).
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Case Study of a 33-Year-Old Patient
with a Panic Disorder, an Emetophobia
(ICD-10 F 41.0/F 40.2) and a Moderate
Depression on the Basis of a Recurrent
Depressive Disorder (ICD-10 F 33.1)
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Christos Charis

Introduction

I would like to present a case of a childless 33-year-old married administrative
assistant who has been suffering from panic attacks since the age of 17 and at times
becomes depressed, with panic disorder and emetophobia being at the forefront of
the clinical picture. I treated the patient according to the concept of panic-focussed
psychodynamic psychotherapy (PFPP) in a modified form. This means that the
external transference was the subject of the therapy and not the transference, as
recommended in PFPP. A total of 100 sessions took place. The aim of the therapy
was not only to reduce the patient’s symptoms but also to modify the patient’s atti-
tudes that contribute to their psychological destabilisation. In order for the reader to
be able to follow me more easily, I will briefly explain the PFPP with the help of
Professor Milrod in a theoretical digression (see above). The depth psychology-
based therapy lasted for two and a half years. The patient came to therapy once a
week. Mrs. X approached me on the recommendation of a patient who had com-
pleted her therapy with me some time before. She identified with the good results of
her friend’s therapy, which gave her encouragement and hope that her fervent wish
to discontinue paroxetine would come true. Up until the time she presented to me,
she had been taking the drug consistently every day for 11 years.

At the age of 17, she suffered her first panic attack and presented to a psychiatric
outpatient clinic where she was prescribed paroxetine. Immediately before that, the
patient, who was then an adolescent, had to reluctantly give up her second room to
the children of her paternal uncle. This was because the parents of these children
were both alcoholics and could not take care of their children. So the two children
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(about the same age as the patient) were taken in by the patient’s family. Soon after,
the patient’s father suddenly collapsed unconscious one evening. The emergency
doctor who rushed to help took her father to neurosurgery, where he had to be oper-
ated on due to a rupture of an aneurysm in the brain. A short time later, Mrs. X suf-
fered her first panic attack after seeing her cousin vomiting in the room. From then
on, Mrs. X suffered frequent panic attacks. At the beginning of 2018, Mrs. X vom-
ited at home. The doctor on duty who came to her home recommended that the
patient had to reduce paroxetine to 10 mg. As a result, she started suffering sudden
panic attacks again that were accompanied by other symptoms (e.g. anticipated fear
of future unexpected panic attacks, fear of going crazy, pronounced vegetative
symptoms, etc.). Against this background, she came to me for therapy.

Biography

Mrs. X lives with her husband in their own home in a large city near the town where
she grew up and where her parents are still settled today. Her husband (who is
12 years older than her) is a craftsman by profession. The patient was his “trophy
wife!” He had seen her, and it went “bang” with him! He is matter-of-fact, and she
experiences him as the “rock of their relationship”. They got married in 2008, and
they have had no children together so far partly because her husband does not want
any more children and furthermore the patient is afraid that the children could vomit
and that she herself could be infected by the vomit of her children. In addition, her
husband has a 15-year-old daughter from a previous relationship, although he has
no contact with her (see Table 1).

Mrs. X is tattooed on the right side of her body with the five names of her family
of origin (her brother who is 8 years older and her sister who is 4 years older). When
she told me this, I inferred a close family connection. Her sister fell ill with an infec-
tious disease when she was 3 years old, in the course of which her sister also devel-
oped meningitis. The patient and her siblings were brought up by their parents in a
very strict religious way (free evangelical). She says, “The other children were
allowed everything. We had what we needed, but not what we wanted”. She says her
parents were very particular about hygiene: “Wash your hands! Don’t put anything
in your mouth!” Each family member had their own cutlery because her father had
herpes. Moreover, the patient had herpes on her face when she was 6 months old,
which was evidenced by a photo of her at that age. She emphasised how bad the
herpes on her face was. In addition, the patient underwent an operation for
appendicitis when she was 12 years old. A benign tumour was diagnosed in the

Table 1 Biographical data

33 years old. Occupation: administrative assistant. Married, childless

As for her own family now, her husband is a craftsman by profession and 12 years older than the
patient. She is his “trophy wife!” He is the rock of their relationship

He has a 15-year-old daughter from a previous relationship
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Table 2 Biographical data

Within her family there is a very close connection

The patient and her siblings (brother is 8 years and her sister is 4 years older than Mrs. X) were
brought up by their parents in a very strict religious way (they belong to the free evangelical
church)

Very strict hygiene rules within the family. For example, everybody had their own cutlery

Severe herpes on her face when she was 6 months old

When she was 12 years old, she developed a benign tumour, which is why the patient had to go
to the clinic regularly for a few days for 5 years for check-ups

appendix that had been removed, which is why the patient had to go to the clinic
regularly for a few days for 5 years for check-ups. The communication of Mrs. X’s
experiences triggered sympathy and understanding for the patient’s pronounced
hypochondriacal fears (see Table 2).

Her father who is 34 years older than her, receives disability benefit and is
described by the patient as “the rock in the family” has been in a wheelchair since
the patient was 17. He has always been quick-tempered. When he is wronged, he
gets stomach ache and diarrhoea and yells, just like the patient. As a child, Mrs. X
had witnessed several arguments between her father and her brother, during which
her father had shouted so loudly at her brother that the patient had become afraid
that her father would kill her brother. I think such experiences with aggression have
left their mark on the patient or have shaped her ideas of aggression. She was a
“daddy’s girl” and had slept in her father’s arms until she was 9 years old. He had
done a lot with her. His word was law for the patient. She took on his fears. For
example, he was afraid of flying. When she drives over a bridge, she looks at every
screw of the bridge, and she asks herself “Will it hold?”” These sequences testify to
a particularly close bond with the father. I wondered during the first interview
whether she has detached herself from him (Table 3). The patient was afraid of
flying too.

Psychodynamics

There is an autonomy-dependence conflict and an oedipal conflict with structural
deficits (self-(value)regulation, perceiving and differentiating affects) in the sense
of Operationalised Psychodynamic Diagnostic 2 (OPD 2). According to her biogra-
phy, Mrs. X was born and grew up in a climate of fear within her family of origin
(the father’s herpes, the patient’s severe herpes in the face and later at the age of 12
a tumour, because of which the patient had to go to the clinic regularly for a few
days for 5 years for check-ups. Her sister had meningitis). Such anxiety-provoking
biographical factors certainly reduced her exploratory behaviour, which increased
her dependence on her parents. In addition, her father’s confrontations with her
brother, which the patient experienced as life-threatening, increased the patient’s
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Table 3 Biographical data

Her father who is 34 years older than her, receives disability benefit and is described by the
patient as “the rock in the family” has been in a wheelchair since the patient was 17

The patient can be described as a “daddy’s girl”. She took on his fears. For example, he was
afraid of flying

As a child, Mrs. X had witnessed several arguments between her father and her brother.
Therefore, the patient had become afraid that her father would kill her brother

Table 4 Psychodynamics

Pronounced dependence on her parents

She grew up in a climate of fear within her family of origin. Her father’s herpes, the patient’s
severe herpes in the face and later at the age of 12 a tumour, because of which the patient had to
go to the clinic regularly for a few days for 5 years for check-ups. Her sister had meningitis. The
illness of her father when she was 17

Such anxiety-provoking biographical factors certainly reduced her exploratory behaviour,

which increased her dependence on her parents. In addition, her father’s confrontations with her
brother, which the patient experienced as life-threatening, increased the patient’s anxiety,
weakening her willingness to detach from her parents

anxiety, weakening her autonomy in particular in her willingness to detach from her
parents (see Table 4).

Mrs. X demonstrates her strong attachment to her parents and to her siblings,
among other things, by the tattoo on her right leg. It is obvious that her pronounced
dependence on her parents led to an increased intensity and frequency of negative
affects (anger, fear). The patient was not able to cope with these affects because she
was not able to form any supportive inner ideas of relationships against the back-
ground of her very ambivalent relationship with her parents. This means that against
this background (structural deficits) she is not able to calm herself down or regulate
her feelings. This is well illustrated by a scene with her husband, which Mrs. X
describes as follows: When she suffers a panic attack, she puts her hand on her hus-
band’s chest and feels his heart, which calms her down. Or in other words, she went
from one addiction to another. So she marries at the age of 22 and looks for a protec-
tive figure in her husband (father transference) just as she found a protective figure
in her father, who paid a lot of attention to her, “daddy’s girl”. In this sense, it is
better to understand when she says: The fact that she has not yet detached herself
from her parental home to this day, it was noticed by her husband, who told the
patient, “All three of you children have not managed to detach yourselves from
home”. She has remained the child, dependent on her husband, so that she does not
trust herself to have children of her own. Thus her expression, she is his “trophy
wife”, is better understood. The experienced strong dependence on her parents and
her husband triggers in Mrs. X a feeling of being weak herself, of being at the mercy
of the significant others. She therefore adopts avoidance behaviour to protect herself
from being flooded with negative feelings (anger, fear) (see Table 5).

Trigger of the patient’s first panic attack: First, the children of her father’s brother
(he and his wife were alcoholics), who “stank”, were taken into the patient’s
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Table 5 Psychodynamics

Negative affects

Her pronounced dependence on her parents led to an increased intensity and frequency of
negative affects (anger, fear)

The patient was not able to cope with these affects. That means she is not able to calm herself
down or regulate her feelings

Because of that she looks for a protective figure in her husband (father transference) just as she
found a protective figure in her father (“daddy’s girl”). Because of that she subordinates her
desires and interests to the desires of her husband, whereby she hardly takes responsibility and
remains the child. She does not trust herself to have children of her own

parental home. It stands to reason that the patient was very angry, not least because
(in adolescence) she had to cede her living space to the two children. However, the
patient could not express her anger against her father because of her dependence on
him and fear of loss. She repressed her negative feelings and avoided confrontation
with her parents. A few months after the children were admitted, their father had a
sudden severe brain haemorrhage. It may be that the patient fantasised that she had
made her father ill with her aggression. The fact that Mrs. X washed her hands often
after a motorbike accident 2 years ago until the court case in which she was acquit-
ted was over also speaks for the fact that she is dealing with her anger in and feel-
ings of guilt. So it is conceivable, she thought, when children come, there are only
disasters! They took away her living space, and her father almost died! When it
came out a year later that her father also had Salmonella in his knees, which is why
he could no longer walk, she blamed the children, as she told me the other day. The
two children had originally brought the Salmonella into the house! In this way, she
legitimises her anger at the two children who would have taken her space away from
her, thereby exonerating herself. So today, when all her friends are having children
(she is a godmother to two children) and she has turned 33, she finds herself in a
dilemma. She wants to remain the child, does not want to be autonomous, does not
take responsibility and wants to have her husband only for herself. On the other
hand, she wants children, i.e. to be an autonomous mother. This potentiates the
patient’s feelings of helplessness and weakness and depression. There is a flooding
of the ego with negative affects (anger, fear) (see Table 6).

Diagnoses

Case Study of a 33-Year-Old Patient with a Panic Disorder, an Emetophobia
(ICD-10 F 41.0/F 40.2) and a Moderate Depression on the Basis of a Recurrent
Depressive Disorder (ICD-10 F 33.1) from Psychodynamic Point of View.
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Table 6 Psychodynamics

Trigger of the patient’s first panic attack

The patient was very angry, not least because (in adolescence) she had to cede her living space
to the two children

However, the patient could not express her anger against her father because of her dependence
on him and fear of loss

A few months later, their father had a sudden severe brain haemorrhage. It may be that the
patient fantasised that she had made her father ill with her aggression. So it is conceivable, she
thought, when children come, there are only disasters! They took away her living space, and her
father almost died!

So today, when all her friends are having children (she is a godmother to two children) and she
has turned 33, she finds herself in a dilemma

She wants to remain the child, does not want to be autonomous, does not take responsibility and
wants to have her husband only for herself. On the other hand, she wants children, i.e. to be an
autonomous mother

This potentiates the patient’s feelings of helplessness and weakness and depression. There is a
flooding of the ego with negative affects (anger, fear)

Table 7 Therapy

Transference: the patient is looking for a paternal companion in me, whom she idealises and
tries to find answers to her agonising life questions with me, just as she idealised her father and
leaned on him

Countertransference: I felt invited to start the therapy because I identify with the patient’s
therapy goal

Motivation: To strengthen the patient’s motivation and better prepare her for the upcoming
therapy, I gave her the Greek poem by Kavafis “Ithaka” to read

Therapy

The therapy started on the patient’s initiative in June 18. With regard to the transfer-
ence, the patient is looking for a paternal companion in me, whom she idealises and
tries to find answers to her agonising life question with me, just as she idealised her
father and leaned on him. I felt invited to start the therapy because I identify with
the patient’s therapy goal. She wants to slowly wean herself off the medication
while having her panic disorder treated psychotherapeutically. This idea of the
patient corresponds exactly to how I envision the therapy, namely, to use as little
medication as possible so that the underlying conflicts and deficits become more
recognisable and thus get the opportunity to understand and work on the conflicts
more comprehensively. To strengthen the patient’s motivation and better prepare her
for the upcoming therapy, I gave her the Greek poem by Kavafis “Ithaka” to read
(see Table 7).

The poem reads:If you set out for Ithaca,
I wish you a long journey,

full of adventure and knowledge.

The blasphemers and the Cyclops,

The angry Poseidon fear not,
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You will never find such things on your journey,
when your mind is high, when noble

When noble emotion stirs your mind and body.
To the blasphemers and cyclops,

...the furious Poseidon you shall not meet...,

if you do not carry them in your soul,

unless your soul builds them up before you.

After she read it, we discussed it. With the help of this poem, I wanted to tell the
patient that (a) she should engage in a deeper therapy. (If you set out for Ithaca, wish
yourself a long journey, full of adventure and knowledge.) (b) Moreover, we cause
ourselves many conflicts with our view of things. In the poem it says: “You will not
meet the blasphemers and cyclops, the angry Poseidon, if you do not carry them
with you in your soul, if your soul does not build them up before you” (see Table 8).

After that I explained to her about the therapeutic work, and it is important to
grasp the conditions of origin of her panic attacks: “She should pay attention to the
feelings and fantasies associated with them, because they give us access to her con-
flicts. We will look at these conflicts together and solve them”. In this sense, Mrs. X
is sensitised to the conditions that lead to her panic attacks. The patient wants to
understand which factors contributed to the development of her anxiety disorder
and which factors maintain her anxiety disorder and how she can free herself from
it (see Table 9).

With this in mind, Mrs. X realises that one day she suffers a panic attack while
eating spicy food and therefore has to go to the toilet twice. She can observe she gets
panic attacks when she believes that “I will vomit”. This is the first thought that
scares her. The second time the thought: “I have to vomit, and if I vomit, the panic
attack won’t stop!” The meaning of this fear remains unclear for the time being.
What is the patient’s real fear? We can’t tell from this panic attack what she is really

Table 8 Therapy

The goal of the therapy is to help the patient become more autonomous with both her parents
and her husband

In order to accomplish this step, the patient needs to admit to more healthy aggression

To achieve this it is important to grasp the conditions of origin of her panic attacks as suggested
by the “panic-focussed psychodynamic psychotherapy”: “She should pay attention to the
feelings and fantasies on the verge of a panic attack, because they give us access to her
conflicts”

Table 9 Therapy

With this in mind, Mrs. X realises that one day she suffers a panic attack while eating spicy
food and therefore has to go to the toilet twice. The second time she is going to the toilet she is
thinking: “I will vomit, and if I vomit, the panic attack won’t stop!”

The meaning of this fear remains unclear for the time being, and we can’t tell what she is really
afraid of

Another important point in therapy is somatisation. I try to help the patient to become aware of
the feelings associated with somatisation so that she can understand herself better
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afraid of. Moreover, she came with a clear goal in mind, as mentioned earlier, to
stop taking paroxetine. This is because she feels she has lived many years of her life
“on crutches” under the influence of the drug. I understood this as an expression of
the patient’s wish to live or be independent of medication, i.e. as an expression of
her anger because she has been dependent on the paroxetine for all these years. In
order to strengthen the patient’s self-confidence or her sense of autonomy and to
reduce the extent of her anxiety, I leave the execution of the reduction of the parox-
etine in the patient’s hands, which is done in very small steps, but which, from a
psychopharmacological point of view, do not make sense. It is important for Mrs. X
to determine the dosage herself according to her feelings. She tells me about the
individual reduction steps. I confirm her in this. In this first phase of the therapy,
Mrs. X discusses her most important relationships in life. Her husband is very
patient and calm, and she calms down with him by putting her hand on his chest.
She is disappointed in herself because she puts too much strain on her husband
because of her panic attacks and because she is horrible to him. She wonders how
her husband can love her when she behaves like this! She admits to herself that her
husband might even leave her against this background. Once again she realises how
close the bond is within her family circle. She tells me, “There are no secrets in our
family! If we get on each other’s nerves, you say it and it’s done!” Based on her life
experiences, she says she has learnt that they can only get through life “as a family”
that blood is thicker than water. In the episode, she recalls again when her father had
brain haemorrhage, and she remembers many details from that time and mourns her
father’s fate and the fact that he is now in a wheelchair. “It tears my heart out to see
how he is today!” I share in the patient’s grief and show understanding for the blows
of fate she has experienced in her life. I acknowledge their achievement as a family
in getting through all that has happened to them. At the same time, I point out to the
patient that the roots of her fears of infection by germs are to be found in these early
life experiences with the herpes viruses. The patient feels understood to a certain
extent, and her motivation for therapy increases. I ask myself, what is the deeper
meaning of her explanations? Does she want to tell me at the beginning of the
therapy what this therapy is about? That is, she wants to introduce me to all the
important others in her life and already now partly unconsciously tells me how dif-
ficult it will be for her to detach herself from these important people with the help
of therapy. But it can also be understood as an expression of her ambivalence about
detachment from all these important others, because she is afraid of the consequent
independence. In this phase of the therapy, Mrs. X introduces another important
theme in her life, namely, her great ambivalence about having children of her own
or not. In this context, she often reports about her contacts with the family of her
godchild. She repeatedly describes her experiences with the two small children of
the family, whom the patient often cares for. She is also concerned about the rela-
tionship between the children’s parents. She finally admits to herself that her fear of
vomiting is her specific problem, which does not generally burdened others, some-
thing she previously denied. In this context, it is noticeable that Mrs. X has prob-
lems recognising her feelings. I help her formulate her defensive feelings in therapy.
For example, with interpretations like “Your fear of vomiting has to do with
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repressed feelings!” or if the patient is angry and she herself feels a lump in her
throat, the interpretation: “Could it be that the lump in your throat is protection for
you so that the anger does not erupt because you have learnt that you must not be
angry?” This is because the patient is not aware that the lump in her throat is curbing
her anger. Later on, the patient’s father falls ill with an inoperable colon tumour,
which, however, does not seem to have metastasised so far. In this sense, Mrs. X
seeks to draw strength from the therapy to deal with her father’s life-threatening
illness. She reports in detail about her father’s condition during the ongoing chemo-
therapy and radiation. She feels seen and accepted and is grateful that her concerns
are being heard (see Table 10).

Now, despite her fear of losing her mother, she begins to distance herself more
consistently after analysing her interactions with her mother through the therapy.
Here is an example of this. In therapy she realises that her mother sees herself as “a
saint”. Because on the basis of a sequence of a telephone conversation with her
mother, in which her mother demands of the patient that the patient goes out of her
way after work to pick up her mother and take her to the hospital where the patient’s
father is being treated, the patient becomes aware that her mother is also comfort-
able taking her for granted. In becoming so, Mrs. X allows her anger towards her
mother to show. She admits to herself, “My mother didn’t ask me how I was, she
wants me to pick her up!” The patient then hangs up on her. She adds, “I thought for
2 minutes”, “Why is my mother so selfish? The main thing is that she comes to see
my father!” As the patient’s capacity for introspection has grown during the course
of therapy, it occurs to her during this sequence, “Now comes the guilty conscience
because I thought badly about my mother! Everything mum says is right! Says the
little Nicole in me! Adult Nicole, however, says it can’t be that everything Mama
says is right!” The patient recalls, “Momma says with the panic attacks is the devil
taking you away from God!” In the free church evangelical congregation, where she
had been regularly as a child and teenager, she had learnt that illness was God’s
punishment! As a result, Mrs. X admits to herself that the perfect image of her mum
is falling apart! Her upbringing was not as ideal as she had previously thought! She
is angry at herself right now because she is already 33 years old and yet she is not
able to distance herself from her mother. She could not say, “That’s my mum and
that’s me!” In this context, Mrs. X expresses her disappointment rage against her
parents, who had not protected the patient from the influence of their radical reli-
gious community (see Table 11).

Table 10 Therapy

Now, despite her fear of losing her mother, she allows her anger towards her mother to show

As the patient’s capacity for introspection has grown during the course of therapy, it occurs to
her during this sequence, “Now comes the guilty conscience because I thought badly about my
mother!...” As a result, Mrs. X admits to herself that the perfect image of her mum is falling
apart!

She is angry at herself right now because she is already 33 years old and yet she is not able to
distance herself from her mother
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Table 11 Therapy

The patient notices that the more she is upset about this, the greater her fears of vomiting
become. She succeeds in becoming aware that her thoughts of vomiting are connected to her
need to free herself from her mother

As a result of the therapy, she was able to better distance herself from her parents and became
more autonomous

At the end of the therapy, Mrs. X is no longer depressed, and she has an occasional mild panic
attack, which she manages herself. Her panic attacks could be successfully treated because
Mrs. X’s fear of her own anger has clearly diminished

The patient notices that the more she is upset about this, the greater her fears of
vomiting become. Nevertheless, she does not succeed in expressing her anger
directly against her father. This can be seen in a sequence with her father. Her father
is scolding and yelling about the emergency doctor who is late for an accident in the
village. The patient hears her father’s scolding because she is standing next to him.
However, she cannot reprimand her father, although she is very angry with him. For
she perceives a voice within herself in the situation: “That’s enough! It can’t be that
he talks like that!” On the other hand, Mrs. X had felt in the situation, “As if my
father was grabbing me by throat!” She admits to herself, “I am helpless against
this!”” For she had learnt, “You shall honour your father and mother!” In this context,
Mrs. X recalls once more that her father used to yell at her brother when she herself
was a little girl. In that situation she had thought, “Stop it, you're scaring me!”
However, she had said nothing to them. So the implication for therapy is that the
patient should come to admit and express her anger against significant others, such
as her father, despite her fears, even if she develops feelings of guilt in the process.
At a later point in the therapy, it also becomes apparent how much the patient, who
is trying to detach herself from her parents, is being held tightly by her mother.
During a telephone conversation, the patient explained to her mother that the patient
now had her own family, whereupon her mother cried and told the patient that her
mother only had the patient’s father and the neighbour. The patient then develops
feelings of guilt, thinking that she is selfish if she wants to lead her own life and is
not at the disposal of her family of origin. The patient makes herself aware that after
this confrontation with her mother she had the feeling all the time that something
bad was about to happen! Mrs. X remembers that when she drank a lot of alcohol
with the others as a teenager, her mother always criticised the patient, saying that
she had to answer for it herself before God. She then added that the patient had
greatly disappointed her mother with her alcohol consumption. This moral reproach
had been much worse for the patient than a thousand punishments! Because Mrs. X
had been seeking her mother’s approval all the time, which she had not received
because of her sinful behaviour! In therapy, Mrs. X recognises that she is still court-
ing the approval of important others in her life, e.g. the approval of her husband. She
admits to herself that during sex with her husband she fantasises that her mother
makes the comment “in the original language”: “It’s not right!” In this way, the
patient succeeds in becoming aware that her thoughts of vomiting are connected to
her need to free herself from her mother (see Table 12).
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Table 12 Therapy

The patient’s conflicts with her husband are revealed, including the issue of having her own
children. Mrs. X has come closer to her thoughts regarding this topic. The patient partly admits
her anger towards her husband. She begins to defend herself against him

Subsequently, she addresses one of her main issues, namely, “having children”.
She admits to herself that she does not want to take on the responsibility of having
children, not least because this would mean a significant reduction in her quality of
life. For example, she and her husband would like to stay in bed late on weekends,
which would not be possible if she had small children. I show understanding for her
fear, which encourages her to talk more about them. She could not keep the child
from the grandparents. Besides, she would make herself dependent on her husband
again if she no longer earned any money herself. Finally, she asks herself, “And
what if I can’t make it any more? What if I get depressed or have panic attacks and
can no longer look after the child?” The child would then have to suffer, and it
would be the patient’s fault. Mrs. X admits to herself that the thought of having
children is there, but it is associated with many fears. Furthermore, Mrs. X reports
that she now dreams more often. Here is a dream as an example: Her husband had
come home from work. He told the patient that everyone at work had stomach flu.
He wanted to hug the patient. She rejected him. My interpretation: the deeper mean-
ing of the dream had something to do with sex and getting pregnant, which she was
probably afraid of in this scenario too. However, she did not accept my interpreta-
tion. According to the patient, this was a manifestation of her hypochondria, which
means in this case a fear of infection from close contact with him. She sees in this
dream more the restrictions in her life resulting from her hypochondriacal fears. In
the further course, the patient realises that her panic attacks are mainly her fear of
her own anger against the background of her experiences with her father’s outbursts
of anger at home. The patient remembers that she had often experienced, for exam-
ple, that her father had acted out against her older brother in anger and how helpless
she had felt in this context and had been afraid for both her father and her brother
without being able to do anything about it herself. Similarly, her first panic attack
(patient 17) is to be understood as she got angry with her parents because they took
away one of her rooms and gave it to her cousin. As a result, her father collapsed
with a brain haemorrhage. In the course of therapy, the patient has new experiences
with her anger in interactions with other people, and she gradually and increasingly
learns to recognise and admit her anger. Moreover, she recognises her tendency to
somatise her anger (feeling of a lump in her throat), especially in connection with
the clinging attitude of her mother, who, due to self-development of the patient,
distances herself from her family of origin in favour of her own family and holds on
to the patient more and more. As a result of this recognisable dynamic in the patient’s
relationship with her own parents, the patient is criticised by her two siblings for
breaking away from the family unit, which frightens them because they themselves
have not previously taken such steps towards autonomy. She also recognises her
tendency to feel guilty readily, which she later relates to her experiences in her
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extremely religious community. Over time, the patient manages to distance herself
to some extent from her decidedly strict conscience. In this way, Mrs. X succeeds in
gradually discontinuing the antidepressant she had been taking for so many years
and has been able to do without it until today. The patient was definitely able to
overcome her inability to work for several days (due to an increase in her symp-
toms) after stopping paroxetine. Another important issue for the patient, as already
mentioned, is having children. This topic preoccupies the patient in the final phase
of therapy, which has not yet found a definite answer. The patient’s fear in the end
of the therapy becomes recognisable on the basis of a conversation with a colleague
who talked about the fact that this colleague’s sister had wet her pants. From this
point of view, the patient’s statement becomes more understandable: she was also
“terrified” of wetting her pants herself. In this sense, I decide to carefully clarify: “I
understand your fear of wetting your pants as fear of the end of the therapy, which
is triggered by your colleague’s report”. Mrs. X feels understood by this interven-
tion, so she speaks of her doubts about whether she can do it alone. She adds, “A
back and forth!” In order to boost the patient’s ego, I confront her about her suc-
cesses in therapy so far. She admits to herself that she is happy to be able to deal
with things on her own. She reflects on this and realises that she is angry about her
dependence on her husband. If he were to leave, she would not be able to cope with
life. I gently confront the patient with the thought that perhaps she herself wants to
leave and projects her wish onto her husband. She laughs and denies it. However, it
stands to reason that Mrs. X must be very angry with her husband, which she admits
to herself in a very limited way. For he offends her with his remarks. For example,
he tells her, “Knowing what I know today, I wouldn’t have married you again
today!” In this context, she allows her anger towards her husband: “Then you can go
too!” I pick up on this response from the patient and address the conflict with her
husband: “I think what is getting at you is the tension with your husband and not
your colleague’s telling you about her sister!” With this in mind, she admits her
anger, “Yesterday when I was walking, I thought I was suffocating in my hatred
towards myself!” So once again she realises, “It’s hard for me to be angry! Because
I think it is not proper to be angry as a woman!” Furthermore, she recognises she
feels a strong moral bond towards her husband because he has done so much for her.
That is why she does not allow herself to be angry with her husband. In summary,
in the final phase of therapy, the patient’s conflicts with her husband are revealed,
including the issue of having her own children. Mrs. X has come closer to her
thoughts regarding this topic, and her husband has not. The patient partly admits her
anger towards her husband. This anger is not only the result of her dependence on
her husband and her insufficiency to free herself from it but also because her hus-
band repeatedly offends her. The therapy has shown that the patient somatises some
of her anger (“lump in the throat”, diarrhoea) and directs some of it against herself.
However, since Mrs. X has partly succeeded in admitting her anger towards her
husband, she begins to defend herself against him. At the end of the therapy, Mrs. X
is no longer depressed; she has an occasional mild panic attack, which she manages
to control herself. Her panic attacks could be successfully treated because Mrs. X’s
fear of her own anger has clearly diminished. In this way, she was able to express
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her pent-up anger, which is related to her previous disappointments through her
experiences with her parents, including feeling her dependence on them. This devel-
opment promoted the detachment from her parents, which the patient achieved. In
the foreground of their experience was anger, less grief. (Usually, grief plays a cen-
tral role in detachment processes.) Her permitted anger became a catalyst so that the
patient could overcome her fear of independence to a certain extent, which allowed
her to better differentiate herself from her parents and become more autonomous.
She became more and more focused on her life with her husband, and their relation-
ship became closer. Nevertheless, she has now become partly more independent in
her married life, as I have described above. In the course of the therapy, the patient
succeeded in partially loosening her strict conscience, which stems not least from
the extremely strict religious education, and she has felt increasingly free in her
everyday life. In a catamnesis of 1 and 2 years after the end of therapy, these results
were stable.
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Introduction

According to DSM-V (American Psychiatric Association 2013), criteria for social
anxiety disorder include the following: (a) marked fear or anxiety about social situ-
ations in which the individual is exposed to possible scrutiny by others; (b) the
individual fears that he or she will act in a way or show anxiety symptoms in a way
that will be negatively evaluated; (c) the social situations almost always provoke
fear and anxiety; (d) the social situations are avoided or endured with intense fear or
anxiety.; and (e) the fear or anxiety is out of proportion to the actual threat posed by
the social situation and to the sociocultural context, amongst other criteria. This
disorder can have a significant adverse impact on interpersonal and work
relationships.

Social anxiety disorder is associated with temperamental fearfulness, a probable
precursor to the disorder. A link has been found between social anxiety disorder and
behavioral inhibition in children (Rosenbaum et al. 1991; Biederman et al. 2001),
considered a measure of temperamental fearfulness. Inhibited infants and children
“...manifested long latencies to interact when exposed to novelty, retreated from the
unfamiliar, and ceased play and vocalizations while clinging to their mothers”
(Biederman et al. 1990, p. 21). According to DSM-V, childhood maltreatment and
adversity are risk factors for social anxiety disorder, though not considered to play
a causative role. A study that systematically assessed perceptions of parents found
that those with social anxiety perceived their parents as less caring, more rejecting,
and more overprotective compared to control subjects (Arrindell et al. 1983), fur-
ther indicating developmental backgrounds with adverse events or trauma. It is not
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clear on what basis the DSM-V concludes that these factors are not causative, as
they likely predispose to fearfulness of others.

Temperamental fearfulness and early life stressors have a significant impact on
the psychological development and dynamics of these patients. It can lead them to
a view of themselves as inadequate, shameful, and unworthy, while they tend to
experience others as judgmental and threatening. These self and other representa-
tions contribute to feelings of low self-esteem and an expectation of humiliation and
rejection. Feelings of inadequacy can heighten attachment fears, creating a sense of
incapability, threats surrounding autonomy, and difficulty tolerating angry feelings.
Exhibitionistic and grandiose fantasies and wishes, which are often conflicted
(Fenichel 1945), can develop in an unconscious effort to compensate for feelings of
low self-esteem and inadequacy. Clarification of these dynamisms, which are
described in greater depth below, can aid in treating patients who suffer from social
anxiety disorder.

A Psychodynamic Formulation for Social Anxiety Disorder

A psychodynamic formulation identifies the contexts and emotions surrounding the
triggering of symptoms, associated self and other representations, developmental
history, relevant intrapsychic conflicts, defenses, and mentalization impairments
involved with a particular disorder or problem (Busch 2021; Perry et al. 1987). A
formulation for social anxiety disorder, described below, identifies several dynamic
contributing factors, which can then be used as a basis for targeting interventions
(Busch et al. 2012). In an individual case, some or all of the various dynamics may
contribute to symptoms, and the therapist works to determine the formulation for
that particular patient.

Emotions and Contexts Surrounding Symptoms

By definition patients with social anxiety disorder have symptoms triggered by
social contexts. Overall, these consist of circumstances in which the patient’s fears
of being inadequate, humiliated, or rejected are triggered. However, the therapist
works to identify for each patient what kinds of events are considered threatening
and are avoided, which vary according to their particular history and dynamics.
Furthermore, patients may have other emotional reactions to social situations, such
as anger or feelings of superiority, that intermix with their social fears.
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Self and Other Representations

Patients with social anxiety disorder typically have feelings of low self-esteem and
anticipate being rejected or humiliated by others. These fears contribute to represen-
tations of themselves as inadequate and shameful and others as rejecting and judg-
mental. Thus, typical social situations become suffused with the risks of humiliation
and criticism, contributing to intense anxiety and often avoidance. Patients may also
see themselves as incapable and in need of others for a sense of safety and view
others as anxious and overprotective. Finally, patients may have representations of
themselves as special and others as admiring or submitting to them in the form of
grandiose fantasies.

Developmental History

Identifying the origins of social fears helps patients understand how they developed
low self-esteem, conflicted angry feelings, and compensatory grandiose and exhibi-
tionistic fantasies. Patients often report adverse developmental events in which care-
givers behaved in rejecting or critical ways, with little tolerance of the child’s anger
(Arrindell et al. 1983). Clarification of how patients have internalized these negative
self and other representations can help determine how patients misperceive the dan-
ger of current social situations. They can also help identify the origins of compensa-
tory grandiose and exhibitionistic fantasies, which often develop in childhood, and
recognize the guilt they trigger.

Intrapsychic Conflicts

The identification of conflicts patients have about wishes and fantasies is a crucial
component of psychodynamic psychotherapy (Freud 1926). Wishes for autonomy
can become a source of conflict for patients with social anxiety disorder. Feelings of
inadequacy and expectations of social rejection can create fears of being unable to
function independently. Overprotective behavior by caregivers can create a sense
that attachment figures are essential for effective functioning. These perceptions can
add to a feeling that caregivers are unable to tolerate their independence. Socializing
can therefore be experienced, often unconsciously, as betraying or disrupting rela-
tionships with important people in patients’ lives. Regressive fantasies of helpless-
ness are triggered, which further increase social anxiety and avoidance.

Patients can develop intensely angry feelings and fantasies toward others they
perceive as rejecting and humiliating and fear that their anger will pose a threat to
essential attachment figures (Busch et al. 2012). A sense of helplessness and incom-
petence, associated with low self-esteem, can further intensify anger at caregivers
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perceived as contributing to these feelings. Self-representations of incompetence
and inadequacy can function defensively to ease threats from aggressive feelings
and fantasies and diminish others’ perceptions of the individual as being hostile and
threatening.

When social fears are explored in greater depth, grandiose fantasies often emerge
as a source of conflict, sometimes associated with sexually exhibitionistic wishes
(Fenichel 1945; Gabbard 1992, 2000; Kaplan 1972; Zerbe 1994; Lipsitz and
Marshall 2001). These fantasies often represent efforts to compensate for feelings
of inadequacy and fears of humiliation. When these fantasies emerge, they typically
trigger guilt and further expectations of punishment, increasing social anxiety and
avoidance. However, grandiose fantasies, along with wishes to be treated as special
or important, often cause disappointment and anger in actual social situations,
increasing feelings of inadequacy and rejection.

Defenses

Patients with social anxiety disorder are prone to particular defenses (Freud 1946),
including denial, projection, and identification with the aggressor, particularly in
response to conflicted angry feelings and fantasies. Patients may deny angry feel-
ings in an unconscious effort to protect against the dangers they associate with
them. Anger that is denied may be projected and experienced as coming from oth-
ers, leading others to be perceived as more judgmental or threatening, increasing
fears of rejection and criticism. Socially anxious patients with grandiose compensa-
tory fantasies may also demonstrate identification with the aggressor. In this defense
patients may fantasize about being in control and possibly critical of others in the
ways they experienced with caregivers and/or other authority figures. These wishes
to dominate others may contribute to guilt about grandiose fantasies.

Mentalization Impairments

Mentalization refers to patients’ capacities to understand their own mind and the
mind of others (Fonagy and Target 1997). In social anxiety disorder, patients’ men-
talization skills are impaired by their convictions that they are inadequate and that
others will view them critically or judgmentally. Therefore they find it difficult to
consider that they may be misperceiving what others are experiencing, making it
difficult to reevaluate these perceptions.

Thus several dynamic factors contribute to social anxiety and avoidance. Social
avoidance can function to manage feelings of inadequacy, low self-esteem, and
fears of rejection and humiliation associated with social anxiety. Patients also fear
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that social activity will lead to a disruption of their relationships with significant
attachment figures. Social avoidance can ease the threats associated with the experi-
ence and expression of anger while partially expressing unconscious contempt.
Compensatory grandiose and exhibitionistic wishes may relieve aspects of social
inadequacy but can lead to a drop in self-esteem in social settings. Social avoidance
can function as a defense against conflicted aggressive, sexually exhibitionistic, and
grandiose wishes, and expectations of rejection and humiliation can represent a
punishment for these wishes.

Social Anxiety and Avoidance Focused
Psychodynamic Psychotherapy

Psychodynamic psychotherapy that addresses social anxiety and avoidance can be
viewed as operating within the principles of problem-focused psychodynamic psy-
chotherapy (Busch 2021). In this approach the therapist works to elaborate a psy-
chodynamic formulation, including contexts and emotions surrounding symptoms,
self and other representations, developmental contributors, conflicts and defenses,
and mentalization skills. In the course of therapy, patients become aware that their
fears derive from feelings of inadequacy, low self-esteem, conflicted anger, attach-
ment threats, and guilt-ridden grandiose fantasies. Social anxiety is diminished as
patients become able to identify contributory representations and conflicts and as
their feelings and fantasies become detoxified. Therapists do not directly instruct
patients to confront feared social situations but do explore contributors to avoid-
ance, including what patients anticipate will happen if they attempt to do so. As
psychodynamic exploration leads to reduced fears, patients become more willing to
confront situations they have been avoiding. The therapist can explore persistent
dangers patients experience in taking a more active role in their lives.

Identifying Contexts and Emotions Surrounding Symptoms

Initial therapeutic efforts are focused on elaborating the specific nature of the
patient’s symptoms and the contexts and emotional states that trigger or exacerbate
them. Although patients with social anxiety disorder routinely experience feelings
of social inadequacy and expectations of humiliation and rejection, the therapist
works to identify specific symptoms and situations that trigger anxiety. For exam-
ple, some individuals may feel safer in larger groups but fearful in more intimate
situations or vice versa. Obtaining this information will help identify the emotional
meanings of these symptoms, helping to ease the specific dangers patients feel in
social contexts.
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Clarifying and Addressing Self and Other Representations

The therapist works to elaborate the representations patients have of themselves and
others, particularly as it relates to social contexts. Typically, these perceptions
involve viewing themselves as inadequate and shameful and others as rejecting and
critical. Therapists work to address feelings of low self-esteem and inadequacy that
stem from patients’ overly negative view of themselves and their anticipation of
severe and harsh reactions of others. Therapists can identify how these views of self
and others are harsh and excessive and the importance of understanding the mean-
ings and origins of these conceptions in order to combat them. The experience of
therapy, with the nonjudgmental and empathic support of the therapist, can aid
patients in the development of more benign or supportive representations of them-
selves and others.

Developmental Interpretations

Therapists work to link symptoms and self/other representations to their develop-
mental origins, helping patients identify the sources of their social fears. The thera-
pist explores adverse developmental events, including patients’ descriptions of their
experiences with caretakers, that may have contributed to feelings of inadequacy
and anxiety. These interventions help identify how patients overestimate the danger
of current social situations based on their prior experiences. Therapists also work to
determine contributors to compensatory grandiose and exhibitionistic fantasies,
helping to reduce the guilt and disappointment they trigger.

Addressing Conflicted Feelings and Fantasies

The therapist works to elaborate and address conflicts involving autonomous, angry,
and grandiose fantasies. Therapists identify the dangers that autonomy can present,
including the threat of rejection by and loss of significant attachment figures and
how social avoidance helps protect against these threats. An additional component
of psychodynamic treatment is helping patients to become aware of, more tolerant
of, and more able to express their various angry feelings and fantasies. Patients may
associate self-assertion with anger, causing it to feel disorganizing, threatening, and
sometimes intolerable. Therapists work to identify that patients’ angry feelings and
fantasies are understandable and less dangerous and toxic than they believe. As this
work progresses, patients feel safer expressing anger and disappointment with oth-
ers, including the therapist, allowing them to test out their fears of disruption.
Fantasies of grand power and being the center of attention often emerge in ther-
apy. Patients tend to minimize the importance of these fantasies, given their
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manifest preoccupation with feelings of inadequacy. Therapists work to identify
that these fantasies typically have an adverse impact on patients, causing guilt and
disappointment, and work to connect them with the origins of their social anxiety.
The therapist can explore these wishes and conflicts about them as they emerge in
treatment and highlight their functions, including efforts to compensate for feelings
of inadequacy. The patient comes to recognize that grandiose fantasies also repre-
sent high expectations that trigger anxiety and disappointment in social situations.

Addressing Defenses

In order to help gain access to areas of conflict, including angry feelings and fanta-
sies, therapists point out that patients may deny these feelings because of their fear
of disrupting relationships. In addition to this denial, therapists identify how angry
feelings can become projected onto others, leading the patient to perceive an even
more critical response. Therapists will assess and communicate to patients if they
demonstrate identification with the aggressor, in which patients fantasize or act out
wishes to control and dominate others, often triggering intense guilty reactions.
These interpretations of defenses help patients better gain access to unconscious
feelings and fantasies and detoxify them by reevaluating the perceived danger.

Addressing Mentalization Deficits

As noted above, patients’ mentalization capacities are disrupted by their conviction
that others will view them critically or judgmentally. The therapist helps patients
identify this rigidity in their expectations and consider that they may be incorrect in
their assumptions. They can point out that patients cannot be sure how others feel
about them and that it is important to consider other possibilities other than negative
reactions, working to expand their mentalization capacities. The transference repre-
sents another area where these notions can be examined, as patients often anticipate
that therapists will be similarly judgmental.

Addressing the Transference

People with social phobia often anticipate they will be criticized or rejected by the
therapist in a similar way that they expect will occur in other social situations. The
transference (Freud 1905) provides a direct means of exploration of these fantasies
as they emerge with the therapist. Fears of humiliation or ridicule projected on to
their therapist may cause patients to avoid or skip sessions or even to leave treat-
ment. They also anticipate criticism or punishment for their often secret grand and
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exhibitionistic fantasies, which they can be reluctant to reveal. Patients worry that
they will be attacked for critical feelings and fantasies they have about the therapist.
The therapist helps patients feel safe expressing these angry feelings and fantasies,
working to reduce conflicts about them. The exploration of the transference allows
for more direct identification of these fears and helps patients recognize ways in
which their expectations of humiliation and criticism color other relationships.

Countertransference

Therapists must be alert to feelings of criticism or frustration that may occur in
working with patients with social anxiety disorder. Frustration can be triggered by
the pervasiveness of their feelings of inadequacy and incompetence and by the dif-
ficulty they have addressing these symptoms. Covert expression of angry feelings
can lead to subtle criticisms by the therapist that can intensify patients’ feelings of
inadequacy. In addition, therapists should remain alert to their reaction to patients’
anger toward them, to help them better address these conflicts. The therapist can use
their reactions to understand what patients may be unconsciously provoking in oth-
ers. Monitoring these reactions can also help maintain the therapist’s nonjudgmen-
tal stance, which plays an important role in modifying negative, tormenting self and
other representations.

Termination

In psychodynamic psychotherapy termination presents an opportunity to address
persistent dynamic factors and further the gains of treatment (Gabbard 2009).
Patients’ feelings about separation from the therapist can be explored and addressed
in the transference. In treatment of social phobic patients, angry reactions to termi-
nation and its meaning in terms of greater autonomy and independence can emerge,
providing an opportunity to further detoxify these feelings and fantasies. In a
problem-focused psychodynamic psychotherapy, therapists also work with patients
to assess the extent of relief of symptoms and address remaining areas of difficulty.
The goal is to leave treatment with a reduction and detoxification of negative feel-
ings and fantasies, a greater awareness of contributing dynamics, and the use of
skills to manage contributors to anxiety and avoidance.

Case Example

Mr. P, a 48-year-old lawyer, experienced intense anxiety in social settings and at
work, fearing he would be judged or criticized for being inadequate or ineffective.
He felt he was being pressured by others to perform and that he could not meet their
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expectations. He avoided others for fear of being reprimanded by them for some
shortcoming. Stomach pains often accompanied his anxiety, and it emerged that he
feared vomiting, which he would find terribly humiliating. He worried that some-
thing would disrupt the relationship with his boss or that a view of him as incompe-
tent would lead to his being fired, threatening his financial security. His anxiety had
even increased with his wife; she became more critical of him after their second
child finished college and left home, leaving an empty nest. At the same time that he
felt inadequate, he had fantasies of being the lead partner at the firm, in charge and
in control of others. He would imagine himself giving orders to others, who might
be fearful of him. He was evaluated, and the therapist recommended a weekly
problem-focused psychodynamic psychotherapy that targeted his anxiety socially
and at work.

The therapist explored Mr. P’s background to gain a better sense of the origins of
his anxiety. He recalled his parents having intense fights, often about his father’s
frequent absences from the home, and they divorced when he was age 8. He lived
for the most part with his mother, and they struggled to make ends meet, in part
because his father did not keep up his child support payments. He described his
mother as a worrier, often warning him about going out, indicating he was safest
being at home. In addition, she expressed anxiety and frustration about their finan-
cial situation. When he visited his father’s house, it was evident that his father led a
much more comfortable lifestyle. His mother remarried when he was 15, and he
came to hate his stepfather. He saw him as inadequate because he was chronically
unemployed and spent hours watching television and drinking beer, leading his
mother to complain about being “alone.” The patient felt some pressure to be at
home to keep his mother company, though he did spend time with friends.

His relationship with his father alternated between severe criticism and neglect.
When his father occasionally visited him at his mother’s home, he would walk in
unexpectedly and often reprimand the patient for being lazy, saying, “Why aren’t
you doing homework?” He chronically worried his father would catch him resting
on the couch or playing games, despite the infrequency of his visits. His father even
lambasted him for playing a complex strategy game, which Mr. P believed nurtured
the development of his legal strategy skills. He would feel both humiliated and
enraged by his father. He also worried about being financially dependent on him and
believed that if he expressed too much irritation his father would withdraw support.
His father was otherwise preoccupied with his business ventures and was involved
in a series of relationships with women.

Mr. P’s only persistently positive relationships growing up were with a close
friend and his friend’s family, whom he considered more “normal.” Mr. P began to
rebel in high school by smoking pot, avoiding schoolwork, and playing in a band.
Although he still feared his father’s reprimands, these worries were mitigated by his
father’s increasing absences. Looking back, he saw it as a way of expressing his
anger and attempting to engage his father’s attention in a provocative manner.
However, he also felt badly about “screwing up” in school. Despite his rebellion,
which he hoped would make him look “cool,” he felt intense insecurity and social
anxiety in groups and with girls, heightening his feelings of inadequacy.
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The therapist identified how Mr. P’s current fears and their triggers paralleled his
experience of attacks by his father. He expected to be viewed as lazy and ineffective
and worried his boss would walk into his office and reprimand him just as his father
did. He feared being intruded upon or pressured, particularly from demands made
by his boss and his wife. His fears of being fired linked to financial fears and his
dependency on his father. The therapist pointed out how his actual performance at
the job and promotion made this outcome unlikely: He had received strong reviews
and had a recent promotion.

His self and other representations primarily consisted of viewing himself as inad-
equate and lazy and others as critical and attacking. At the same time, he muted his
anger at others for what he experienced or anticipated to be unfair criticism, fearing
he would be attacked for expressing it, an indication of significant conflict about
these feelings. Therapist and patient identified he would become anxious in situa-
tions where he felt frustrated with others, such as when employees he managed did
not complete their tasks, as he feared losing his temper and causing a disruption.
The therapist linked this conflict to anger at his father, which was expressed indi-
rectly via rebelliousness against “the establishment.” In addition, he feared express-
ing anger in the same hurtful way his father did. It emerged that he felt guilty about
his grandiose fantasies of being in control of others and their being frightened of
him, a form of identification with the aggressor. The therapist worked with Mr. P in
reevaluating the actual risks of his getting angry, particularly given that he was care-
ful about how he expressed it.

In examining Mr. P’s gastrointestinal symptoms, the therapist indicated that
these somatic states were psychologically meaningful. In fact, several physical gas-
trointestinal evaluations found no evidence of medical issues. These symptoms rep-
resented his fears of being out of control and humiliated, paralleling his fears
regarding his father. In addition, there was an aspect of fears of lack of control of his
aggression, regarding a wish to “vomit on” others. Recognition of the origins of
these symptoms helped him feel less threatened by these risks. Indeed, actual vomit-
ing turned out to be a rare event.

The therapist identified how Mr. P’s anxiety about others attacking him inter-
fered with his capacity to consider their motives, increasing his anticipation of nega-
tive judgments. For example, he would fear that his associates working for him
might be looking to criticize his behavior, projecting his own anger, not recognizing
that they often were fearful of him or hoped to impress him. These fears also
emerged in the transference, as Mr. P anticipated that the therapist would reject him
as well. Exploration revealed that he worried the therapist would see him as inca-
pable of being able to make progress in therapy. Indeed, he anticipated that the
therapist might end his therapy or send him to a new therapist for not addressing his
difficulties more assertively. The therapist pointed out that these beliefs demon-
strated the pervasiveness of his fears, as the therapist was there to help the patient,
not evaluate his progress and fire him if necessary like a boss at a job.

The therapist also interpreted that Mr. P’s grandiose fantasies compensated for
his feelings of insecurity by engaging in long-standing wishes to be in charge of
others. Although he did manage a group of people, he was disappointed he was not
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the “big boss,” adding to his feelings of inadequacy. The therapist identified how
these fantasies, while in some way providing relief, continued to drive unrealistic
expectations and recurrent disappointment in his accomplishments.

As this work progressed, Mr. P’s social fears began to decrease, as he recognized
that others were less judgmental than he believed, particularly given his success at
work. In addition, he understood that his frustration with others was less likely to
disrupt his relationships than he thought. At this point he developed the belief that
the therapist was threatened by his increasing capability and autonomy and would
warn him about potential dangers of being competent. The therapist linked this to
the patient’s struggle with his mother’s warnings about leaving the house and the
sense that she needed him to be at home. This understanding further aided in mov-
ing toward greater feelings of safety and social competence.

The patient’s feelings of increased competence and reduced social anxiety and
avoidance led to a discussion of termination. This phase allowed for additional
working through of the patient’s self and other representations, conflicts, and
defenses. Mr. P had a resurgence of fears that he would be unable to manage without
the therapist and his gains would fall apart. This related to early feelings of insecure
attachment and the difficulty developing an internal sense of safety, as his mother
often labeled the world as dangerous. However, identifying that the patient had been
effectively managing multiple social and work situations helped ease these fears.
Mr. P then had the onset of worries that the therapist was terminating treatment as a
rejection of him, even though termination was mutually agreed upon, which the
therapist linked to the feelings of rejection by his father. Additional anger and sad-
ness about the increasing distance from his father as he grew older emerged, with
the patient able to recognize that he was misattributing this to the therapist. Indeed,
the pervasive threat of rejection he was anticipating throughout his life was not
occurring in his actual life, as he increasingly recognized that this fear derived from
experiences in his past and conflicts that developed about them. Indeed, tensions
with his wife eased as well, as he more directly addressed her concerns and
frustrations.

Research on Psychodynamic Treatment of Social
Anxiety Disorder

Short-term, manualized, psychodynamic therapy has been found to be effective for
the treatment of social anxiety disorder in randomized controlled trials, with supe-
rior response rates compared to wait-list or placebo groups (Knijnik et al. 2004;
Leichsenring et al. 2013, 2014; Bogels et al. 2014; Leichsenring and Lewek 2017)
and similar to those treated with CBT (Bogels et al. 2014; Leichsenring et al. 2013,
2014). Leichsenring et al. (2013) compared patients with social anxiety disorder
(SAD), treated with either manualized CBT, supportive expressive therapy (SET),
or a wait-list control. In supportive-expressive therapy (Luborsky 1984), the thera-
pist formulates and targets a “core conflictual relationship theme,” (CCRT) which
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identifies the patient’s wish, the other’s response, and the self’s response. CBT and
dynamic therapy response and remission rates were superior to that of the wait-list
control. CBT was superior to SET in remission rates, but the difference was no lon-
ger significant at follow-ups of 6, 12, and 24 months. Bogels et al. (2014) compared
patients with SAD treated with psychodynamic psychotherapy (PDT) or
CBT. Treatments were effective (over 50% remission rates), with no differences
found between PDT and CBT. A recent meta-analysis of studies by Zhang et al.
(2022) further indicated that psychodynamic therapy was effective in treating social
anxiety disorder.

Discussion

Thus psychodynamic psychotherapy is an approach that has demonstrated efficacy
in the treatment of social anxiety disorder. Although not systematically studied, we
have found in treatment of panic disorder that a problem-focused approach contrib-
utes to this efficacy, as it highlights and addresses the dynamics of the particular
disorder (Keefe et al. 2018). In a problem-focused approach, the core dynamics
surrounding social anxiety disorder, involving representations of oneself as inade-
quate and others as critical, conflicts surrounding anger, autonomy and grandiose
wishes, the defenses of denial and projection, and mentalization disruptions, are
defined and addressed as contributors to symptoms. Termination provides an addi-
tional opportunity to address these dynamics, particularly surrounding conflicts
with anger and autonomy as they emerge in the transference. The treatment targets
both relief of symptoms, addressing potential reemergence of symptoms and
conflicts.
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A Conceptual Review of Models
and Findings Regarding Attention Bias
for Social Anxiety

Klavdia Neophytou and Georgia Panayiotou

Social anxiety disorder (SAD) is a prevalent psychological disorder that affects
approximately 13.3% of individuals (Barlow and Durand 2000). It is characterized
by an intense fear of negative evaluation by others in social situations (APA 2013).
SAD is the second most common psychological disorder in the general US popula-
tion and the second most common anxiety disorder in Europe (Kessler et al. 2005;
Wittchen et al. 2011). The disorder is associated with low quality of life, an increased
risk for the development of additional psychopathology and economic costs stem-
ming from disorder effects such as work absenteeism and healthcare utilization
(Stein and Kean 2000; Schneier et al. 1992; Stuhldreher et al. 2014). DSM-5 distin-
guishes two main groups of individuals with SAD: those with primarily public per-
formance or public speaking fears and those with general social fears (Kessler et al.
2014). However, most individuals with SAD experience both types of fears. General
social fears are more persistent, have a greater impact on individuals’ lives and have
higher comorbidity with other disorders (Kessler et al. 2014). If left untreated, SAD
can have a chronic and disabling course (Dewit et al. 1999).

Cognitive-behavioural therapy (CBT) is an evidence-based treatment for SAD
and is considered the most effective for adults (Albano and DiBartolo 2007).
However, a high percentage of individuals do not seek treatment due to reasons that
include perceived stigmatization, biased beliefs about therapists, lack of willingness
to discuss personal issues with strangers, concerns about confidentiality, lack of
knowledge about appropriate services and their effectiveness and practical obstacles
(Brown et al. 2006; Griffiths and Christensen 2007; Taylor and Luce 2003; Titov
et al. 2008). In addition, the characteristics of SAD, such as avoidance and fear of
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negative evaluation, further deter individuals from seeking treatment (Cuijpers and
Schuurmans 2007).

Attention bias modification therapy (ABMT) is a new treatment that showed
promise in early investigations, as it has been proposed to overcome many of the
above-mentioned obstacles. ABMT is a computerized intervention that aims to
reduce anxiety by changing attentional processes, specifically by redirecting the
attention of socially anxious individuals away from negative faces. SAD, like other
anxiety disorders, involves attention biases, which refer to the preferential alloca-
tion of attention to disorder-congruent stimuli (i.e. threatening faces) compared to
disorder- incongruent stimuli (Pergamin-Hight et al. 2015). Attention, the process
that ABMT targets, refers to a cognitive process, which allows the brain to prioritize
specific stimuli for elaboration (Shechner et al. 2012).

Attention biases (AB) in anxiety more generally interfere with normal stimulus
processing and play a role in maintaining the disorder. They can include hypervigi-
lance to threat, attentional avoidance and difficulty in disengagement from threat.
Hypervigilance is the ‘preference’ of allocation of attention to threat relative to
neutral stimuli (Bogels and Mansell 2004; Cisler and Koster 2010). This means that
the threatening stimuli can be identified easier and quicker than neutral (Cisler et al.
2009). Attentional avoidance of threatening stimuli is considered to happen when
attention is directed away from threatening stimuli (Cisler and Koster 2010). Finally,
difficulty in disengagement refers to a delayed withdrawal of attention from a threat-
ening stimulus towards a different task, because of the former’s ability to hold atten-
tion (Clarke et al. 2013), although it has been considered as an adaptive and normal
process by some theorists (Moriya and Tanno 2011).

Theoretical models of anxiety all emphasize the importance of AB as key pro-
cesses in maintaining anxiety (see Table 1), and numerous studies have provided
evidence in support of this assertion (Bar-Haim et al. 2007). However, existing
models vary in their emphasis on specific types of attentional biases and their inter-
action with anxiety levels. Most models on the role of AB in anxiety focus on the
facilitated attention to threat that characterizes anxious individuals, i.e. on

Table 1 Theoretical models of attention biases in anxiety

Attention processes included in model Models
Facilitated attention to threat and difficulty in Bar-Haim et al. (2007)
disengagement Beck and Clark (1997)

Eysenck et al. (2007)

Rapee and Heimberg (1997)
Facilitated attention to threat Matthews and Mackintosh (1998)
Mogg and Bradley (1998)

Ohman (1996)

Wells and Matthews (1994)

Clark and Wells (1995) (self-focused
attention)

Facilitated attention to threat in HTA and attention Williams et al. (1988)

avoidance in LTA

Note: HTA highly trait-anxious individuals, L7A low trait-anxious individuals
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hypervigilance. This facilitated attention is based on the perceived importance or
threatening value of the stimulus that occurs in interaction with state and trait anxi-
ety levels (Bar-Haim et al. 2007; Eysenck et al. 2007; Matthews and Mackintosh
1998; Mogg and Bradley 1998; Ohman 1996; Williams et al. 1988).

Theoretical Models of Attention Biases in Anxiety

Attentional control theory by Eysenck et al. (2007) suggests that anxiety in normal
populations affects central executive functions, interrupting the function of two cen-
tral processes related to attentional control: inhibition and shifting. Inhibition refers
to the ability to regulate automatic responses, while shifting refers to the ability to
switch attention between tasks. In both cases, anxious individuals show an increase
in stimulus-driven attention, meaning that both external, such as threatening task-
irrelevant distractors, and internal stimuli, such as worrisome thoughts that are per-
ceived as threatening, can distract them during a task. This distraction is manifested
as disrupted inhibition, making it difficult for individuals to demonstrate top-down
regulatory control (or goal-driven attention). Additionally, anxiety disrupts shifting,
meaning that the impact of the bottom-up process of stimulus-driven attention is
increased, resulting in a decreased ability to voluntarily shift attention from one task
to another. These disruptions lead to both difficulty in disengaging from a distract-
ing stimulus, such as a threat during a task, and facilitated detection of threat.
Difficulty in disengagement from and vigilance to threat are observed in anxiety
disorders as well as in typical populations with increased trait anxiety.

According to Bar-Haim et al. (2007), a multidimensional model can be employed
to elucidate the mechanisms underlying AB. The model comprises of several stages.
First, an incoming stimulus is evaluated by the pre-attentive threat evaluation sys-
tem (PTES), whereby individuals with anxiety tend to automatically perceive a
benign or mildly threatening stimulus as highly threatening. If the stimulus is evalu-
ated as low threatening, the individual continues with their task and ignores the
stimulus. However, if the stimulus is deemed highly threatening, the individual’s
resource allocation system (RAS) causes them to interrupt their current activity,
direct their attention towards the threat and become physiologically aroused. Biases
arise in the RAS of anxious individuals, who tend to allocate attention even to mild
threats.

After initial evaluation, the guided threat evaluation system (GTES) is activated.
At this stage, anxious individuals assess the context of the threat, compare it with
prior memories and learning and evaluate their coping resources. If GTES evaluates
the threat as low, the alert state relaxes, allowing the individual to focus on current
goals. However, anxious individuals may still perceive a stimulus as highly threat-
ening even if prior learning or coping skills suggest otherwise. Despite recognizing
that their anxiety is irrational, individuals with anxiety may find it difficult to termi-
nate physiological arousal due to deficiencies in the overriding mechanism (RAS),
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which would have relaxed the alert state when the stimulus was non-threatening. If
GTES evaluates the threat as high, a state of high anxiety ensues.

In addition to vigilance to threat, some models suggest the presence of atten-
tional avoidance (Mogg and Bradley 1998; Williams et al. 1988). Williams et al.
(1988) proposed that individuals with lower anxiety exhibit attentional avoidance
instead of vigilance to threat, but the model does not specify how this is possible and
how it is affected by the level of threat value. On the other hand, Mogg and Bradley
(1998) acknowledge that AB is a typical process in anxiety but suggest that indi-
viduals may exhibit attentional avoidance at lower levels of anxiety or when con-
fronted with a moderately threatening stimulus.

Another dimension of AB addressed in various models is the degree of automa-
ticity. Some models suggest that attentional biases are automatic in nature (Williams
et al. 1988), while others propose that they are both automatic and voluntary/strate-
gic (Matthews and Mackintosh 1998; Ohman 1996). For example, the cognitive
model of anxiety (Beck and Clark 1997) suggests that biases during the initial eval-
uation of stimuli are automatic but can be influenced by voluntary or strategic pro-
cesses. Specifically, the early detection of threat operates outside of conscious
awareness and activates a primal threat mode, which aims to minimize threat. This
mechanism is comprised of various automatic and strategic processes, including
initial appraisal of the stimulus, hypervigilance for threat and negative automatic
thoughts, even if it is largely driven by the stimulus itself. Following an initial per-
ception, individuals with anxiety display a schema-driven processing of threat,
known as secondary elaboration, which is slow and effortful and involves reap-
praisal of the stimulus context and coping strategies. Therefore, according to this
model, while early attention to threat is largely automatic, the later difficulty in
disengagement from threat is strategic in nature.

In contrast, Wells and Matthews (1994) propose a self-regulatory executive func-
tion model, which emphasizes the role of top-down processes in attention control
and AB. According to this model, individuals are guided towards threat by self-
knowledge, voluntary goals and beliefs. AB is seen as a result of a voluntary threat-
monitoring strategy, where anxiety involves conscious perception of a stimulus as
threatening followed by monitoring of the threat in order to develop a coping plan.
The coping plan differs between anxiety disorders and individuals based on per-
sonal concerns. AB results from ingrained beliefs that monitoring threat is important.

Focusing on characteristics of SAD, the cognitive-behavioural model of anxiety
proposed by Rapee and Heimberg (1997) outlines how social anxiety is maintained,
highlighting individuals’ fear of negative evaluation and their dependence on posi-
tive appraisal from others. During social interactions, socially anxious individuals
form a mental image of themselves that incorporates information from long-term
memory, internal interoceptive cues and external information. Attentional resources
are typically allocated towards self-perceived negative features and external threats,
such as audience feedback. At the same time, individuals try to predict the norms or
standards they must meet in a given social situation. If the self-image created falls
short of these standards, there is a heightened risk of negative evaluation, leading to
increased anxiety with associated physiological, cognitive and behavioural
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symptoms. This, in turn, influences how the individual perceives themselves in the
eyes of the audience, perpetuating the cycle of social anxiety.

Similarly, the cognitive model of social phobia proposed by Clark and Wells
(1995) posits that social anxiety stems from negative past experiences that lead
individuals to believe that they will behave unacceptably and experience negative
consequences, such as rejection from others. Thus, individuals present cognitive,
somatic, affective and behavioural defensive changes upon entering a social situa-
tion. These changes become further signals of danger and maintain or exaggerate
anxiety. With regard to attentional processes, this model highlights the importance
of self-focused attention and avoidance of eye contact, which can be interpreted as
attentional avoidance. Attention is assumed to turn inwards towards heightened
physiological sensations and self-evaluative thoughts, interfering with the ability to
process social cues and leading to errors in social behaviour. These errors can
become interpreted as failures, resulting in new negative learning experiences that
perpetuate social anxiety.

Summary Based on the preceding discussion, it appears that current models do not
fully converge regarding their assumptions about specific AB that contribute to anx-
iety and SAD in particular. However, there is a common thread among them, which
is the presence of vigilance towards threat, particularly at early stages of processing.
On the other hand, elements such as difficulty in disengaging from threat and atten-
tional focus to internal stimuli are more contentious and are only included in some
models. For instance, the models of Beck and Clark, Eysenck et al., Bar-Haim et al.
and Rapee and Heimberg propose that difficulty in disengaging from threat is a
significant factor in anxiety. In contrast, Williams et al. highlight attentional avoid-
ance in trait anxiety, similar to the model proposal by Mogg and Bradley.

Numerous studies support the overall perspective of these models by demon-
strating that anxious individuals exhibit threat-related biases, including those with
SAD, who tend to pay more attention to socially threatening information, such as
signs of disapproval from others, and internal threat stimuli. While there is some
evidence for the less common biases proposed by these models, such as difficulty in
disengaging from threat and attentional avoidance, further research is necessary to
reconcile these models and elucidate the stages of processing during which each
type of AB occurs.

Evidence for Attentional Biases in Anxiety

Empirical evidence supports the role of attentional biases in the development and
maintenance of anxiety disorders, including SAD, in accord with cognitive models
of anxiety (Beard 2011). However, the precise attentional processes underlying AB
effects remain unclear, and the most important processes involved in the mainte-
nance of social anxiety are still being described. It has also been noted that AB
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likely occurs dynamically within individuals, over the duration of the task, rather
than at an individual difference level (MacLeod et al. 2019).

Attentional Vigilance Hypervigilance is the ‘preference’ for the allocation of
attention to threatening stimuli (Bogels and Mansell 2004; Cisler and Koster 2010).
It received the most consistent and robust support (with a low to medium effect size
of d = .45, based on meta-analytic findings of 172 studies; Bar-Haim et al. 2007), in
both clinical and subclinical samples with anxiety (Mogg and Bradley 2002), even
at very brief, pre-conscious presentations of threat stimuli (Mathews and MacLeod
1986; Mogg and Bradley 2002), using a variety of tasks and across anxiety disor-
ders (Cisler and Koster 2010). This conclusion has been challenged, however, by a
recent meta-analysis in clinical anxiety and PTSD, including 13 studies and 1005
participants, which found no evidence of AB towards threat (Kruijt et al. 2019). The
study used data from only dot-probe task, the reliability of which has been
questioned.

Attentional Disengagement According to some theorists, early vigilance to threat,
during the first 200 ms of stimulus presence, is normal and adaptive, found in both
high and low anxious individuals (Moriya and Tanno 2011). It is the difficulty in
disengagement from threat, after the first 200 ms that is characteristic of anxious
individuals, and in fact some have suggested that it is the only AB that differentiates
anxiety (Amir et al. 2003; Fox et al. 2001). According to Derryberry and Reed
(2002), difficulty in disengagement is moderated by individual’s differences in
attentional control, which is the capacity for effortful regulation of attention, involv-
ing focus or shifting, in contrast to less voluntary, automatic, pre-attentive processes
(Derryberry & Rothbart, 1988). Trait-anxious individuals high in attentional control
could more easily disengage attention from threat at 500 ms than trait-anxious indi-
viduals with poor attentional control (Derryberry and Reed 2002). Moriya and
Tanno (2011) suggested that socially anxious individuals show difficulty in disen-
gagement after 300 ms of stimulus presentation and that the effect is specific to
SAD and not due to comorbid depression or trait anxiety.

Evidence for difficulty in disengagement from threat in SAD have been found
using the Posner task (e.g. Amir et al. 2003; McGlade et al. 2020), such that socially
anxious individuals were significantly slower to find the invalidly cued targets
(when the probe appeared in a different location than the cue) than controls only
when the probe followed a social threat word (Amir et al. 2003). The use of other
tasks has led to similar conclusions but less consistently. For example, Delchau
et al. (2020) found no evidence of difficulty in disengagement with the dot-probe
task, whereas the effect was found using eye-tracking by Lazarov et al. (2021).
Similarly, Schofield et al. (2012) using eye-tracking during a dot-probe task found
that social anxiety was related to AB towards emotional faces and difficulty in dis-
engagement from threatening faces, at later stages of stimulus presentation.

Vigilance-avoidance hypothesis Despite the strong support of hypervigilance
effects in anxiety, some studies have found the opposite results, showing attentional
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avoidance, where attention is directed away from threatening stimuli, especially at
later stages of stimulus presentation (Cisler et al. 2009; Cisler and Koster 2010;
Mogg et al. 2004), although the exact timeframes remain unclear (Boettcher et al.
2013). For example, Koster et al. (2005) found that trait-anxious individuals present
vigilance at 100 ms in comparison with low trait-anxious individuals. However, at
200 ms and 500 ms, they presented a tendency to avoid the threatening stimulus.

In general, at a shorter threat presentation, e.g. 500 ms, trait-anxious individuals
(and socially anxious ones; Garner et al. 2006; Mansell et al. 1999; Miihlberger
et al. 2008) show vigilance to threat, but at 1500 ms or longer, they typically avoid
these stimuli (e.g. Koster et al. 2005, 2006). However, a recent systematic review
and meta-analysis using eye-tracking found some evidence for early vigilance
(1000 ms) but also attentional avoidance of emotional pictures (either negative or
positive) during the same timeframe (Giinther et al. 2021).

The vigilance-avoidance hypothesis was proposed to reconcile such findings
(Mogg et al. 2004) and suggests that attention is initially and pre-consciously allo-
cated to searching for threat, e.g. a frowning face, and that once the danger is
detected it is subsequently avoided. Avoidance during conscious stages of process-
ing may perpetuate anxiety, as it interferes with habituation or reappraisal of the
danger as more threatening than it actually is (Bogels and Mansell 2004; Clark and
Wells 1995).

Moderating Factors

State Anxiety The inconsistent findings regarding the precise nature of AB in SAD
may also be due to methodological features of the different studies, including the
manipulation of state anxiety, for example, using public speaking stressors. Although
socially anxious people are characterized by trait anxiety, the presence of state anxi-
ety during the experimental task may increase the likelihood that certain AB effects
emerge. For example, Garner et al. (2006) and Miihlberger et al. (2008) used eye-
tracking with high and low socially anxious individuals who completed the dot-
probe task after being informed that they would give a public speech. Socially
anxious participants demonstrated initial vigilance to all emotional faces regardless
of expression, but they also spent less time looking at the emotional faces compared
to low socially anxious individuals, showing evidence of avoidance. Such results
suggest that avoidance is especially characteristic of SAD when state stress is
present.

Task Type The type of task used to assess AB may also have an influence on results.
Common tasks include the visual search task (e.g. Ohman et al. 2001; Rinck et al.
2003), which assesses vigilance to threat, as faster response times to detect a threat
among neutral stimuli compared to detecting a neutral stimulus among neutral stim-
uli. It also measures difficulty in disengagement as slower detection of a neutral
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stimulus among threatening stimuli compared to detecting a threatening stimulus
among neutral stimuli. This is because threatening stimuli have a tendency to cap-
ture attention.

The spatial cueing task or Posner task (Fox et al. 2001; Posner 1980) requires
participants to focus on a point between two rectangles. One of the rectangles is
highlighted, or a threatening stimulus is displayed in it owed by a target stimulus in
the position of one of the rectangles. Participants have to identify the rectangle
where the target stimulus was shown. Attentional bias is present when individuals
respond more quickly to rectangles where a threatening, rather than a neutral stimu-
lus, was previously presented. Difficulty in disengagement is when individuals
respond more slowly to invalidly cued responses (the stimulus was not presented
after the threatening cue) relative to valid cues (the stimulus is presented after the
threatening cue).

The modified Stroop task (Stroop 1935) presents threatening or neutral words in
different colours, requiring participants to name the colour of the word while ignor-
ing its meaning. AB is indicated when participants take longer to name the colour of
threatening compared to neutral words, as it is assumed that the emotional aspects
of the stimulus grasp and maintain attention. However, effects can also be attributed
to emotional reactions, cognitive avoidance or mental preoccupation, and these con-
founding explanations have led to criticism of the emotional Stroop task (Bogels
and Mansell 2004).

MacLeod et al. (1986) developed the dot-probe paradigm, the most commonly
used task in the field of AB. Its advantages over the Stroop task include simultane-
ous presentation of the two stimuli, selective attention to one of the stimuli, mea-
surement of AB with reaction time and the ability to measure attentional avoidance
(Bogels and Mansell 2004). For SAD, facial expressions are typically used rather
than words as stimuli, which is considered a more ecologically valid approach, as
faces represent a primary social threat (Ohman 1986).

While several studies have demonstrated the validity of the dot-probe task (e.g.
Bar-Haim et al. 2007), other studies have raised concerns about their split-half and
test-retest reliability (Schmukle 2005; Staugaard 2010). Recent studies have also
reported low reliabilities of it (Price et al. 2014; Waechter et al. 2014; Waechter and
Stolz 2015), although larger split-half reliability coefficients were found when clini-
cal samples were used (Bar-Haim et al. 2010). Similarly, relatively good reliabilities
were reported by Enock et al. (2014) using a smart-phone delivery of the dot-probe
task, but there was disagreement as to the interpretation of these findings (Waechter
and Stolz 2015; Rodebaugh et al. 2016).

To overcome these limitations, researchers have suggested using eye-tracking,
which provides a direct and continuous measure of visual attention and is ecologi-
cally valid as it is not based on individuals’ subjective experience (Bogels and
Mansell 2004; Chen et al. 2012; Schofield et al. 2012). Eye-tracking can provide
four different types of attentional indices, including the proportion and latency of
the first fixations, the proportion of fixation frequencies and the proportion of view-
ing time for the emotional stimuli in comparison to neutral (Calvo and Avero 2005;
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Gamble and Rapee 2010; Garner et al. 2006; Hermans et al. 1999). The reliability
of eye-tracking indices varies, with the proportion of fixation frequencies and view-
ing time showing high reliability (a > .8) over a 5000 ms duration, while the reli-
ability of the first fixation indices within 1500 ms is relatively low (Waechter et al.
2014). Unfortunately, despite its advantages over the other methods discussed, eye-
tracking has not been used extensively due to technical issues and time constraints,
but advances in technology are making it more feasible for use in future studies
(Jacob and Karn 2003).

Attention Bias Modification Treatment Effectiveness
and Mechanisms of Change

An attention bias modification treatment (ABMT) protocol aims at reducing auto-
matic vigilance towards threat, presumed to result in anxiety reduction. The most
commonly used task in ABMT is the dot-probe task, where the attention system is
trained through implicit learning and repetition (Bar-Haim 2010) to focus more on
neutral stimuli by presenting response targets consistently after neutral and not
threat stimuli. To date there seem to be mixed results about the effectiveness of
ABMT for social anxiety, although meta-analytic findings tend to support its effi-
cacy for anxiety disorders more broadly, and evidence is overall highly promising.

A meta-analysis of 12 randomized controlled trials of ABMT for anxiety (one
study with socially anxious, two studies with generalized anxious participants) con-
cluded that this treatment has a medium effect size, which is promising (d = 0.61;
Hakamata et al. 2010; Linetzky et al. 2015). Specifically, clinician ratings for the
intervention group showed improved anxiety with a significant medium effect size
(d =0.42). Nonetheless, the effect on self-reported anxiety measures was less prom-
ising. Similar results were obtained in a meta-analysis by Price et al. (2016) for
anxiety disorders (76% SAD, 13% generalized anxiety and 11% other anxiety dis-
orders) who found that young age (<37 years), receiving training in the laboratory
and relying on clinician assessment were significant moderators of treatment effec-
tiveness. Dennison (2018) found that ABMT is efficient for reducing anxiety and
indicated that age, method of training (computer vs Internet) and location of train-
ing were not significant moderators of treatment effectiveness, in contrast to Price
et al. With regard to clinical vs subclinical symptoms, it seems that these groups do
not differ for between-group analyses, but a clinical population gives larger effect
sizes for within-group analyses. A recent study that compared ABMT vs SSRI and
wait-list controls found a significant and equivalent improvement in SAD scores for
both active treatments and improvement in attention biases only for the ABMT
group (Arad et al. 2023).

There are, however, a small number of studies that did not support the effective-
ness of ABMT, but their results may be explainable by methodological limitations.
Bunnell et al. (2013) found no differences between the groups with regard to
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self-report, clinician interview and behavioural measures of social anxiety follow-
ing ABMT. However, they did not assess pre- and post-intervention AB, and the
sample was small. Maoz et al. (2013) examined the efficacy of a subliminal AB
intervention on a student sample, finding no improvement on AB or self-reported
social anxiety. The negative result may be due to the low baseline AB of the sample
and the idiosyncratic task used. Additionally, Neophytou and Panayiotou (2022) in
a sample of non-treatment-seeking college students with SAD found no changes in
social anxiety after ABMT. Half of the participants presented low baseline AB, and
from the remaining almost half presented vigilance and half avoidance. Low AB
baseline levels and a non-treatment-seeking population might explain the negative
results. It may be that participants with limited attentional biases towards threat do
not present with gains in comparison to control groups (Amir et al. 2011), and level
of pre-training bias predicts treatment outcome (Aday and Carlson 2017). In sup-
port of this conclusion, an fMRI study in combination with the usage of a dot-probe
task found that socially anxious individuals with more left amygdala activation at
baseline, which is related to vigilance to threat, had greater symptom reduction
post-treatment regardless of the training condition (Britton et al. 2014).

Furthermore, it appears that ABMT delivered through the Internet, i.e. without
therapist contact (e.g. Boettcher et al. 2012, 2013; Carlbring et al. 2012; Neubauer
et al. 2013), showed less effectiveness that when it was delivered in the clinic, per-
haps because effectiveness in the context of the clinic was mostly found on clinician-
administered measures. It is also possible that participants in the Internet-based
intervention who were in the relaxing context of their home were less state-anxious,
another potential moderator of effectiveness. Based on a similar rationale, Kuckertz
et al. (2014) compared Internet-based AMBT from Carlbring et al. (2012) with
Internet-based delivery of ABMT plus activation of state anxiety to Internet-
delivered cognitive-behavioural therapy (iCBT). Results showed that Internet
ABMT+state anxiety was superior to Internet ABMT-only and the same as
iCBT. Higher initial AB was a significant moderator of anxiety reduction.

Despite the overall positive results on the effectiveness of ABMT in reducing
anxiety, the precise mechanisms of change remain to be determined. Klumpp and
Amir (2010) hypothesized that if ABMT works by training disengagement from
threat, then anxiety reduction would only be observed in the attention training away
from threat condition. However, if the mechanism of change is improved attentional
control, then anxiety reduction should be observed in both training conditions. This
study overall supported that ABMT works by improving attentional control, but
further research is needed to provide more evidence.

Heeren et al. (2011) investigated the effects of training towards both positive and
threat stimuli and found that the group trained towards positive stimuli showed
reduced levels of social anxiety. These results suggest that ABMT may be effective
by reducing vigilance towards threat or by facilitating disengagement from it
through training towards non-threatening stimuli. In contrast, Boettcher et al. (2013)
found anxiety reduction in the group that was trained towards threat. While this
finding was initially explained by changes in attentional control, it may also be due
to the reduction of attentional avoidance through repeated exposure to threat.
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Conclusion

Attention biases are a dominant component of many theories of anxiety, including
social anxiety, and for the most part, data support the presence of these biases and
their role in anxiety maintenance, even though the specific biases that characterize
each anxiety disorder need to be further specified. Finding ways to address these
biases, through brief computerized interventions, may be an efficient and promising
path towards treatment of anxiety disorders that offers multiple benefits, including
a limited need of therapists, reduction of drop-out and hesitation to receive therapy,
easy accessibility and reduced cost. Although ABMT studies overall show a signifi-
cant treatment effectiveness, some studies found limited or no effect of this treat-
ment (e.g. Boettcher et al. 2013; Bunnell et al. 2013), which may be attributable to
moderating factors or methodological issues that deserve consideration, including
the level of attentional biases at baseline and the modality of treatment delivery
which it is probably related to the levels of state anxiety present. Most importantly,
it is unclear how ABMT works and specifically which attentional processes change
after the intervention. Proposed mechanisms of ABMT effectiveness are vigilance
to threat and difficulty in disengagement from threat. Moreover, effects of this treat-
ment may be related to exposure towards threatening faces and reductions in atten-
tional avoidance, or increased attention control, a hypothesis that needs to be studied
further. The treatment is highly promising, addresses a well-defined target and is
easy to subject to rigorous evaluation. For these reasons, further research into
ABMT may be an important clinical investment.
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Psychoanalytic and later psychodynamic traditions (PD) historically preceded
behavioural and cognitive-behavioural approaches (CBT). Similarly, several waves
of CBT evolved over the years, each one proposing to address the limitations of
previous theories and practices. Predictably, the more recent theories were pre-
sented as improvements or counter-arguments against the shortcomings of previous
traditions, creating an adversarial relationship among proponents of each view. This
book discusses various perspectives, within but also outside each of these traditions,
based on original reports of experts in each area. The current volume makes no
effort to present one view as superior to the other. At the same time, it will make no
effort to present an integrative view, as we believe that it is not to the benefit of our
patients to promote approaches that have not been put to the test, either empirically
or practically, when separate traditions have cumulative evidence to present as to
their effectiveness. At a conceptual level, each tradition ought to have the theoretical
breadth and depth to encompass most aspects of what the clinician will encounter
and that having the need to borrow from other traditions may mark the limits of each
perspective. However, what the book does aim for is to present in detail how each
tradition conceptualizes and treats anxiety disorders and in doing so to highlight the
theoretical constructs and clinical methodologies that may point to similar etiologi-
cal and maintenance mechanism and to mechanisms of action that bring about posi-
tive chance. That is, even when different terminologies, concepts and even aims are
presented, the targeted mechanism and produced outcome may share essential simi-
larities. The following sections aim to address these points.
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The Psychodynamic Perspective

In this section I (CC) do not limit myself to the anxiety disorders, but I explain some
central concepts of psychodynamic psychotherapy that apply to all mental disor-
ders. In doing so, I want to make the basis of the more specific treatment of anxiety
disorders more understandable to the reader. Ultimately, the questions here are as
follows: (a) how does the psyche function from a psychodynamic point of view or
(b) what makes one ill and (c) what works in therapy?

(In the following presentation, I (CC) refer mainly to conflict-related disorders.
The description of structural developmental disorders and trauma sequelae would
go beyond the scope of this book. Thus, I refer to the relevant literature (e.g.
Bateman and Fonagy 2004; Rudolf 2010).)

Central concepts of psychodynamic theory are drive theory and the associated
conflicts, affects and defence processes, the unconscious and the significance of
experiences with important others (representations) (for details see Benecke 2014):

1. The unconscious in psychoanalysis.

Freud (1900) argues that the life of the soul is essentially unconscious, and he
differentiated different degrees of unconsciousness: processes that are close to
consciousness and easily accessible (‘preconscious’). These processes can easily
enter consciousness by focusing attention. Other mental processes are substan-
tially kept aside. In this context, the term ‘dynamic unconscious’ was introduced.
This expresses the fact that the unconscious contents have a life of their own;
they continue to function in order to maintain an inner balance. The ‘uncon-
scious mind’ is a complex construct in which everything forgotten, repressed
and unlived (feelings, thoughts, urges) is kept away from consciousness. It is the
result of psychological processing of past experiences (Rudolf 2010;
Benecke 2016).

2. Psychoanalytical theory source of drive of motivation and conflict.

A source of drive (German: ‘Triebquelle’) is a ‘state of arousal in the body’
that becomes ‘psychically felt’ as a desire or need (Freud 1933, p. 530).
According to Freud, drives are to be understood as constructs or general princi-
ples from which psychological motives emerge, which in turn manifest them-
selves in the form of desires, needs, fantasies or actions (Benecke 2016). In the
meantime, it has become widely accepted that the assumptions of classical psy-
choanalysis regarding the concept of drives are no longer tenable (Mertens 1994;
Benecke 2016). Today, even within psychoanalysis, human motives are essen-
tially seen within an evolutionary biological and evolutionary psychological
framework (Benecke 2016). Modern psychoanalytic motivation theory states
that the individual has certain basic needs (Benecke 2016):

(a) Need for secure attachment: a primary object-seeking motivation, seeking
love and bonding (Fairbrain 1952; Balint 1966; Bowlby 1969).

(b) Need for safety: the safety principle is considered a fundamental need of the
individual (Sandler 1960) that seeks to control drive impulses that are valued
as dangerous.
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(c) Need for autonomy and individuation (Erikson 1966; Mentzos 1984).

(d) Need for self-assertion and exploration (Lichtenberg 1991).

(e) Need for sensuality as well as sexual arousal (Lichtenberg 1991).

(f) Need for self-esteem regulation (Kohut 1979).

(g) An important role is attributed to the development of one’s own identity
(Erikson 1966; Thomai and Kichele 2006).

Freud posited that neuroses are based on psychological forces that are in

conflict (Freud 1916-17). More recent theories of psychoanalysis, e.g. OPD
2, also assume unconscious, inner conflicts of an individual. However, these
are not necessarily or exclusively drive conflicts. One assumes, as well as
traditionally in the analysis, a developmental history: The roots of such con-
flicts are to be sought in childhood, where external conflicts with nurturers
can lead to the ‘frowned-upon’ desires being unconsciously held (repressed).
Since central parts of such a conflict remain unconscious, the conflict cannot
be resolved in a healthy way. These conflicts are activated later in life and
unfold their pathogenic effect, i.e. the actualisation of the conflict occurs
through a triggering situation, often threshold situations (e.g. entry into pro-
fessional life); the individual gets out of the psychological balance; and
intense affects arise, e.g. fear and anger, which contribute to the develop-
ment of symptoms. To make this clearer, I will give an example here: a
patient who, as a child and adolescent, often experiences violent quarrels
between his parents and, as a result, is repeatedly afraid for his mother’s life
because his father, in an alcoholic state, shouts at his mother and sometimes
physically harms her, and he learns consequently to be afraid of his anger.
He cannot detach himself from his parents against the background of his
fears of loss and separation. These relationship experiences lead to the
development of pseudo-autonomy (emphasised independence and self-will)
in our patient. In this marriage, he has subordinated himself to his wife for a
long time and, as he himself reports, put his own autonomy needs on the
back burner. When they separate, he suffers panic attacks again.
Psychodynamic therapy aims to make the connection between the current
stressful experience and old patterns in the patient’s life history understand-
able. The goal is to uncover the patient’s unconscious conflict and work
through it (working through means working on the conflict repeatedly so
that it becomes clear to the patient). The uncovering work on the conflict
focuses on affects and works out dysfunctional relationship aspects of the
patient together with the patient. By making the patient aware of his dys-
functional relationship design and conflict with the help of therapy today, he
can free himself from the burden of the past. In our example, first, the patient
becomes aware in therapy that he is panic-stricken by his anger and subse-
quently suffers panic attacks. With the help of his biography, he can recog-
nise that he has learnt that aggression is dangerous through the frequent and
sometimes violent quarrels between his parents. In psychodynamic therapy,
it is important to address what has not been experienced and what is longed
for or feared. It is also important to deal with real problems of the present



174 G. Panayiotou and C. Charis

and to reorient oneself (a more detailed description of psychodynamic psy-
chotherapy can be found in chapters by Dr. Charis in this book or in more
detail in the book of the same name by Rudolf 2010).

3. Representations and transference in psychoanalysis.

‘Representations’, a term coined by psychoanalysis, is the consensus today.
As a result of interactions with important people from one’s own life—real or
fantasised interactions—internalised images emerge (‘World of representations’
Jacobsen 1978). They are formed with the cooperation of defence and regulatory
processes. The representations function as a kind of unconscious template, i.e.
they are condensations of early affective experiences that are activated in every-
day situations. They have a decisive influence on the experience and behaviour
of the person concerned. This means they determine the person’s perception,
interpretation, inner conclusions and expectations and finally also their relational
behaviour (Benecke 2016). In other words, one perceives oneself and others
from the perspective of representations (self and object representations). These
representations are the basis for the so-called transference of psychodynamic
therapy.

4. Another important point for research is what works in therapy.

In psychodynamic psychotherapy, two effective factors have been identified

(Benecke 2016; Woller and Kruse 2018):

(a) The establishment of a sustainable therapeutic relationship and its use

(b) The mediation of ‘emotional insight’ into the patient’s unconscious motives,
the connections of the symptoms and the patient’s experience and actions
mainly with the help of interpretations

(a) A therapeutic relationship takes place on three levels: the real relationship,
the transference relationship and the working relationship. The real relation-
ship means the patient’s perception of the therapist as a real person. In con-
trast, the transference relationship: the patient’s expectations, hopes and
wishes of the therapist based on previous experiences with significant oth-
ers. The working relationship is dependent on the abilities of both the patient
and the therapist (Greenson 2007). A good sustainable therapeutic relation-
ship is an important prerequisite for a successful therapy in all forms of
therapy. This is because a patient can engage in therapy all the better if a
sustainable working alliance is established. Only then can therapeutic inter-
ventions be promising (e.g. Kanfer et al. 2000; Muran and Barber 2010).
The influence of the therapeutic relationship on therapy is effective as a
moderator and not directly curative (Kazdin 2009). It acts like a good foun-
dation on which the therapeutic interventions take place (Benecke 2016).
Each therapist’s ability to build a good therapeutic relationship varies from
individual to individual (Baldwin et al. 2007). Therefore, suggestions are
made in the literature on how to improve the working relationship (Horvarth
et al. 2011), and various questionnaires to assess relationship quality have
been developed, e.g. Horvath and Greenberg (1989, ‘Working Alliance
Inventory’); a good working relationship also depends on the therapist’s
skills (Baldwin et al. 2007). As a result of the relationship offer, i.e. the
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(b)

therapist’s inner attitude and his resulting behaviour, a relationship offer is
made to the patient, which in itself has a healing effect. Furthermore, it is
ensured that new experiences of the patient in therapy also have a healing
effect. This means that the patient has the experience that the therapist does
not behave in the same way as his reference persons in his childhood and
youth, but in a more loving and caring way (Alexander and French 1946). In
this framework, the patient is given the opportunity to have ‘corrective expe-
riences’ that help change the pathogenic representations stemming from ear-
lier experiences. The patient internalises the care and strategies that the
therapist seeks to resolve, conflicts that arise, his handling of impulses and
affects and so on (Thomi and Kichele 2006).
The core of psychodynamic interventions is interpretation, which aims to
provide emotional insight to the patient. Interpretation requires a lot of tact
and a sense for the right moment. An interpretation is most effective when
it points to the core relational issue in a way that is understandable to the
patient and addresses the conflictual nature of what is happening in the rela-
tionship. Examples of interpretations can be found in CC’s chapter “Case
Study of a 33-Year-Old Patient with a Panic Disorder, an Emetophobia
(ICD-10 F 41.0/F 40.2) and a Moderate Depression on the Basis of a
Recurrent Depressive Disorder (ICD-10 F 33.1) from Psychodynamic Point
of View”. Interpretations that are followed by an affect are more likely to
have a positive therapeutic effect. They lead to what is called emotional
insight (Stigler et al. 2007). Thus, ‘insight’ is not an intellectual process of
understanding contexts. Transference interpretation is done so that the
patient recognises that, because of past experiences in important relation-
ships, they have retained fears, expectations, hopes and attitudes beliefs
from the past and they direct them towards the therapist today. This shapes
or strains the relationship today with significant others (Rudolf 2010). In
practice, the patient directs wishes, fantasies and affects to the therapist,
which the therapist focuses on in therapy, allowing the patient to become
aware of them. In other words, the therapist pays attention to the patient’s
verbal and non-verbal expressions, asking the question, “What is the patient
trying to tell me with what he is saying right now?’ In these expressions, the
therapist looks for the patient’s fantasies, desires and affects. The therapist’s
own impulses, fantasies and affects, i.e. the therapist’s reactions to the
patient, are also taken into account (countertransference analysis). All this
reveals the patient’s inner world and his conflicts and provides the basis for
therapeutic interventions, whereby the patient is patiently invited to deal
with his own painful affects (working through) (Milrod et al. 1997; Woller
and Kruse 2018; Benecke 2016). This psychodynamic approach seems to be
very well supported based on process outcome research (Benecke 2014).
And here I take the liberty of making a brief supplementary comment to
Professor Panayiotou’s remarks below regarding the diagnosis in my chap-
ter “Case Study of a 33-Year-Old Patient with a Panic Disorder, an
Emetophobia (ICD-10 F 41.0/F 40.2) and a Moderate Depression on the
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Basis of a Recurrent Depressive Disorder (ICD-10 F 33.1) from
Psychodynamic Point of View”. The patient had classic symptoms of panic
disorder as described in the diagnostic systems (e.g. DSM-5). In addition,
she also had a fear of vomiting (‘emetophobia’) and strong hypochondriacal
fears since childhood. Therefore, the diagnosis of emetophobia was made in
addition to the panic disorder on the basis of the present symptoms. In psy-
chodynamic therapy, as I have understood it, it is important to try to find a
descriptive diagnosis but more so to try to understand the individual mean-
ing of the symptoms with the patient in order to be able to start therapy
regarding these symptoms. However, in therapy we strengthen the patients’
ability to introspect to such an extent that they have learnt to pay attention to
their ‘inner gestures’ in the course of the therapy. If they manage to make
some progress, they start to recognise connections to their panic attacks, so
that the panic attacks no longer cause them so much anxiety. These are the
experiences I have had.

To say that what is not measured is disregarded leads to the exclusion of
crucial points that contribute to the explanation of symptoms. In my opinion,
this is a great loss for practical therapy and also for research. Just because
patients are not aware of their feelings does not mean they do not exist. And
specifically on the subject of fear of one’s own anger, which is repressed
against this background, I have seen many patients who had panic attacks
out of fear of their own anger, and after we worked on this mental construct
of the patient, namely, that anger is not as dangerous as they usually experi-
enced it in their family, e.g. like our patient with her father, this patient was
able to allow her anger, as a result of which her panic attacks decreased,
completely or partially. And that without psychotropic drugs.

The Cognitive-Behavioural Therapy (CBT) Perspective

Many fundamental CBT theories of anxiety disorders draw from biologically
informed and evolutionary views of fear and anxiety (Ohman 1993). Fear and anxi-
ety are conceptualized as basic human emotions that carry an adaptive value. They
are closely linked to core motivational systems that initiate defensive responses in
the presence of danger, including fight, flight and freeze behaviours, and are there-
fore necessary for survival (Gray 1991). Fear pertains to imminent danger, while
anxiety describes preparation, anticipation and vigilance for dangers anticipated in
the future, based on prior learning. For some individuals these responses are exag-
gerated, sustained or contextually inappropriate and maladaptive. When fear and
anxiety occur in the absence of real danger, are disproportionate to the threat or are
difficult to control and regulate and cause substantial distress and dysfunction, the
person is said to have an anxiety disorder. The causes of these disorders are multi-
factorial but can in part be attributed to inherited factors, and in part to learning
experiences, in accord with a diathesis-stress perspective (Mineka and Zinbarg



Dialogues: Similarities and Differences Between the Psychodynamic Therapy... 177

2006). Individuals who are at higher risk to develop them often have predispositions
such as a propensity for intense, chronic or difficult-to-regulate negative emotions
(high neuroticism) and the tendency to be behaviourally inhibited (i.e. show a pre-
dominance of withdrawal and avoidance behaviours) and are characterized by high
harm avoidance (Papachristou et al. 2018). These temperamental characteristics
interact with acquired learning and environmental causes (e.g. traumatic events) to
increase the risk for anxiety disorders. Learning that certain things, situations, expe-
riences and emotions are dangerous and to be avoided can come via multiple meth-
ods. For example, in addition to transmitting their hereditary temperamental
characteristics and genes, the parents of anxious individuals are often themselves
anxious and fearful and ‘teach’ their children vicariously that the world (or particu-
lar situations) is dangerous and that avoidant responses should be preferred. Social
learning through modelling (Bandura 1962) can take place by observing the fearful
responses of others when they are faced with a threatening situation. Classical con-
ditioning processes are also critical in the learning of fear and anxiety responses.
Individuals may experience a real traumatic/threatening event and experience an
intense surge of fear or a full-blown panic attack (also called a ‘true alarm’). This
experience can lead to subjective distress and physiological arousal during future
encounters with the same or similar situation. Similarly, the individual may experi-
ence an unexpected panic attack or intense fear and anxiety in a situation that is not
in itself highly threatening, what would be considered a ‘false alarm’, which also
would result in similar fear responses and avoidance in similar situations in the
future, through associative learning (Barlow 2000). The association between spe-
cific stimuli and anxiety responses is typically operantly reinforced through avoid-
ance or safety behaviours, which prevent the person from experiencing anxiety in
the short term (negative reinforcement) but ultimately reinforce the anxiety in the
long term (Panayiotou et al. 2014). Additional reinforcement for avoidant, helpless
or dependent responses in the presence of feared stimuli or during anxiety episodes
can come from what are known as secondary gains (a concept also acknowledged in
the psychodynamic tradition). Oftentimes the family and friends of anxious patients
will respond to the distress of their loved ones through extra attention, support and
care and by facilitating the avoidant behaviours, helping the patient reduce respon-
sibility, stress and effort. These contextual responses can act as additional reinforc-
ers that help maintain anxious and fearful behaviour.

Anxiety disorders represent a classic case where behavioural approaches have
been most influential (Emmelkamp 2004). Exposure techniques are a core element
of behaviour therapy, cognitive therapies and third-wave approaches like ACT, for
all forms of anxiety (but also other disorders where intense emotions or urges are
involved, like addictions and eating disorders). Bandelow et al. (2015) found effect
sizes of d = 1.3 for pre-post exposure therapy improvement for patients with various
anxiety disorders. Recent developments in exposure therapy can yield significant
effects for, for example, specific phobias, in a single session. Similar, highly effec-
tive brief therapies have been designed for other anxiety disorders, e.g., the Bergen
program for obsessive compulsive disorder (OCD; Kvale et al. 2018) and somewhat
longer panic control treatment for panic disorder (Barlow 1997). Exposure therapy
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broadly speaking involves the confrontation with the fear/anxiety-eliciting stimulus
until the intensity of the response is reduced (Brady and Raines 2009). Exposures
are repeated or prolonged, and it is expected that both subjective and physiological
fear responses will show reduction both within and between exposure sessions.
Exposures can be accomplished in different modalities, for example, in vivo (real-
life exposure), in vitro (imaginal exposure) and more recently through virtual reality
(VRE). In vivo exposure is known as the most potent version, which sometimes
suffers from limitations like the fact that it may re-traumatize the patient if too
intense, it may not be easily controlled by the therapist (e.g. the audience’s reactions
in the treatment of social anxiety) or the situation cannot be easily recreated (expo-
sure to war scenes in post-traumatic stress disorder). For this case, in vitro exposure
can be used, while VRE seems to more closely approximate the effects of in vivo
treatment (Freitas et al. 2021).

Exposure is typically conducted on the basis of a fear hierarchy, i.e. a collabora-
tively constructed list of situations that evoke fear and avoidance, which are
addressed through exposure in an incremental manner, from less to more intense.
Although these are common approaches across anxiety disorders and other condi-
tions, some specific variations are found to be especially suitable for particular dis-
orders, according to some researchers. For example, panic control treatment for
panic disorder (with and without agoraphobia) not only includes in vivo exposure
for agoraphobic avoidance of situations where panic attacks are anticipated to occur
but also includes interoceptive exposure for the panic attacks themselves, where the
patient is exposed to the bodily sensations (typically components of the autonomic
nervous system response) that trigger fear and set into motion an attack (Barlow
1997). Therefore, the patient is guided through exercises like running in place to
increase heart rate, spinning in place to induce dizziness and other activities to
induce autonomic-like sensations that the patient fears, in order to produce habitua-
tion. In OCD, in addition to response prevention, the patient may be exposed to the
content of the disturbing thoughts, for example, by writing them down repeatedly or
hearing recordings of them over earphones over and over. In PTSD the emphasis is
on gradually filling in the story around the trauma, combating the gaps in memory
that are often part of the symptoms and increasing tolerance of the intense associ-
ated affect through prolonged exposure (Foa and Rothbaum 1998).

It is typically assumed that extinction is a result of habituation to the prolonged
exposure to the threat, without engagement in escape behaviours, also known as
safety behaviours. More recently, different sets of processes have been identified as
part of extinction, namely, inhibitory learning (Craske et al. 2014). It is assumed
that change is a result of new learning, which overrides the strong association
between the stimulus and the fear response. Therefore, it is important for the patient
to come out of the exposure situation with the knowledge that one’s prediction of
catastrophic outcomes as a result of contact with the stimulus did not hold and
instead one was able to cope and tolerate the distress. Within this framework, it
becomes less important that one’s fear/anxiety response actually shows a significant
decrease during exposure. Aligned with these findings are the claims of cognitive
therapies (e.g. Beck 1991), which are a standard part of cognitive-behavioural
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therapy (CBT), which use behavioural experiments, i.e. deliberate preplanned expo-
sures meant to test the outcomes that the patient predicts, in order to disconfirm
cognitive distortions and catastrophizing. The aim again is for the patient to acquire
new learning.

Because fear (and erroneous predictions about catastrophic results) may be rein-
forced if the patient avoids the exposure situation, monitoring safety behaviours
(e.g. distraction from the exposure trial) and preventing them from occurring are
essential parts of the treatment. In obsessive compulsive disorder, this component is
called response prevention, i.e. prohibiting all compulsions from occurring that
serve the function of calming anxiety, so that the patient learns that one can tolerate
the emotions and the disturbing cognitions or sensations. In social anxiety disorder,
self-focused attention and self-directed ruminative thinking form part of avoidance,
by turning attention away from the social situation (Aldao et al. 2010). For this
reason, attention needs to be monitored, and the patient needs to learn to decrease
self-focus in order to be fully present in the social interaction and experience the
related discomfort. Because avoidance, escape and safety behaviours can take many
forms and shapes, the therapist must be very alert in collaboration with the patient
to identify them and reduce them.

Cognitive techniques, in addition to behavioural experiments, include cognitive
restructuring, which is the challenging, through Socratic dialogue, of distorted auto-
matic thoughts, specific to a fearful situation, and core beliefs that are stereotypic
attitudes that span many different situations. The use of cognitive techniques needs
to be considered in terms of cost and benefit, as some patients with anxiety (e.g. in
OCD or generalized anxiety) may use the positive restructuring technique as a way
to rationalize their fears and experiences and in essence avoid exposure.

CBT Versus Psychodynamic Perspectives in Case
Conceptualization and Treatment

To draw comparisons between these two perspectives, we refer to the case presented
in chapter “Case Study of a 33-Year-Old Patient with a Panic Disorder, an
Emetophobia (ICD-10 F 41.0/F 40.2) and a Moderate Depression on the Basis of a
Recurrent Depressive Disorder (ICD-10 F 33.1) from Psychodynamic Point of
View” by Dr. Charis. In sum, the patient is a 33-year-old married female with no
children, who lives with her older husband, who has a daughter from a previous
relationship. The woman is described as having had very close bonds to her family
of origin, who were also strictly religious. The patient suffers from panic attacks
that apparently started at the age of 17 and occasional depression. The panic attacks
started after a stressful period, when the cousins of the patient moved into their
home and took over her room, and following a serious rapture of an aneurysm in her
father that resulted in him being wheelchair bound. The actual attack took place
after the patient observed her cousin vomit in the room. The cousins are described
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as having had Salmonella infection that resulted later in the infection of the patient’s
father. The patient suffered from various potentially serious illnesses and health
problems from an early age and experienced similar problems in her family. The
recent precipitant of the recurrence of panic attacks was an episode when the patient
herself vomited, and after which the paroxetine dose was reduced. Among the pri-
mary therapeutic aims are to reduce panic attacks and discontinue paroxetine treat-
ment that the patient received ever since her first attack.

First of all, at a diagnostic level, some information is unavailable to me as a
reader from the brief description provided that would guide DSM-5-based differen-
tial diagnosis, such as the frequency and intensity of panic attacks and the severity
of other complains, such as the fear of vomiting. It would be important for the clini-
cian in the context of a full history to clarify the details such that alternative diag-
nostic hypotheses can be evaluated. For example, panic attacks can occur in all
forms of anxiety disorders and other conditions (depression) and not just in panic
disorder. What is characteristic of panic attacks in panic disorder is that these are
experienced as unexpected (out of the blue), and the fear is focused on the bodily
symptoms themselves, with catastrophic interpretations of them. The patient typi-
cally experiences intense anticipatory anxiety for future unexpected panic attacks
and is fearful that they are an indication that the patient is having a heart attack,
dying, fainting or losing control. Patients often describe specific autonomic symp-
toms as being especially disturbing, and often they bring on the rest of the symp-
toms once they are perceived. Feared and unexpected panic attacks often precipitate
the development of agoraphobia (i.e. panic disorder with agoraphobia) where the
patient avoids places, experiences, activities and even thoughts that are believed to
increase the likelihood of panic occurrence. More information is therefore needed
to delineate whether the experienced panic attacks are indeed characteristic of panic
disorder or occur exclusively in situations where vomit may be seen or experienced
(i.e. emetophobia, an alternative diagnosis suggested by Dr. Charis) or more broadly
in situations involving fear of contamination, dirt or even immoral/‘dirty’ thoughts
(i.e. a specific phobia, illness anxiety or OCD). The latter hypothesis can be derived
from the family history detailed in chapter “Case Study of a 33-Year-Old Patient
with a Panic Disorder, an Emetophobia (ICD-10 F 41.0/F 40.2) and a Moderate
Depression on the Basis of a Recurrent Depressive Disorder (ICD-10 F 33.1) from
Psychodynamic Point of View” that clearly insinuates the family’s strict religious
morals, extreme cleanliness behaviours and a punitive, guilt-laden environment that
is often characteristic of OCD types of presentations. Also, the patient displays ritu-
alistic hand-washing after her involvement in a motor vehicle accident that triggered
emotions of guilt.

Whereas the psychodynamic case conceptualization places a heavy emphasis on
interpreting the meaning of the patient’s descriptions of her family and relation-
ships, behavioural therapy is focused more on the ‘here-and-now’, aiming to better
understand the precipitants and consequences of current symptoms and maladaptive
behaviours. For example, it is common for the onset of panic disorder to occur dur-
ing a period of increased stress, when autonomic arousal is already at a high base-
line. This does not mean that patient descriptions, such as the fact that she is a
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‘trophy wife’ to her husband or that he and her father are the ‘rock of the house’ are
meaningless. With regard to the cognitive component of CBT, these descriptions are
important ways of revealing the patient’s automatic thoughts and deep-rooted sche-
mas about herself, the world and her future, so that distorted beliefs that shape and
sustain her behaviour can be identified (Padesky 1994). Identifying these core
beliefs and attempting to make them more consistent with current reality seem to be
a common element of the psychodynamic approach described in chapter “Case
Study of a 33-Year-Old Patient with a Panic Disorder, an Emetophobia (ICD-10 F
41.0 / F 40.2) and a Moderate Depression on the Basis of a Recurrent
Depressive Depression (ICD-10 F 33.1) from Psychodynamic Point of View” and
the CBT perspective.

Similarly, the common behaviours between the father and the patient (common
symptoms and fears) are recognized as important information from both perspec-
tives. Phobias, anxiety and psychosomatic symptoms, related to intense emotions,
primarily of a gastro-intestinal nature, seem to also run in the patient’s family and
especially her father. From the psychodynamic view, these are interpreted as a sign
of poor detachment from the father; in CBT these are seen as indications of poten-
tially shared inherited vulnerabilities and learning of fearful and avoidant responses
through modelling and reinforcement. Continuing with further similarities, the con-
ceptualization in chapter “Case Study of a 33-Year-Old Patient with a Panic
Disorder, an Emetophobia (ICD-10 F 41.0/F 40.2) and a Moderate Depression on
the Basis of a Recurrent Depressive Disorder (ICD-10 F 33.1) from Psychodynamic
Point of View” stresses that the patient’s ‘exploratory behaviour’ as a child was
reduced, and her dependence on her family members increased because of the many
severe health-related issues and stressful home environment (angry paternal out-
bursts), which resulted in lack of a ‘supportive inner ideas of relationships’ and poor
ability to regulate feelings. CBT would concur that these real threats would easily
result in core beliefs that the world is dangerous and that life and somatic integrity
can be threatened at any moment by illness. Indeed, both in health anxiety and panic
disorder but also in other anxiety conditions, we find a history of family illness.
Also, the apparent over-protectiveness of the parents, particularly the father who
slept with the patient until the age of 9, a common feature of many anxiety disorders
(e.g. generalized anxiety disorder), probably reduced the patient’s confidence in her
own ability to cope with these challenges and increased her dependence. This con-
tinues to date, as her husband apparently takes a similar protective role, which prob-
ably reinforces her beliefs about her own abilities and produces secondary gains in
relation to her anxieties. Therefore, the patient likely has deficits in adaptive coping
skills and emotion regulation and also has not had the opportunity to learn that she
can effectively cope with and survive these threats. An inhibitory learning approach
to exposure therapy, where the new learning that one can survive these challenges
(Craske et al. 2014) is compatible with the necessity to change these perceptions.

A potential difference in the case conceptualizations pertains to the psychody-
namic emphasis on the role of repressed anger. The patient is described as angry
towards the cousins who moved into the home and also brought infectious diseases,
angry against the parents for their rules and for giving her room to the cousins,
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angry against the mother for making irrational demands and angry against her hus-
band who deprives her of the opportunity to have children. These repressed emo-
tions of fear and anger ‘flood’ the ego and are presumably expressed through panic
attacks. CBT does not typically engage in interpretations that involve constructs that
cannot be observed and measured, like repressed emotions. Also, it would be
unlikely to conceive of anger as the trigger of an intense fear response (panic),
unless one entertains the possibility that anger results in increased physiological
arousal, that the patient perceives as threatening due to previous associations with
panic, and in turn triggers panic when perceived. This is indeed possible, but overall
CBT aims for the principle of parsimony and may not consider the involvement of
unobservable emotions as necessary for case conceptualization. To the degree that
the patient describes conscious anger towards family members that she has diffi-
culty expressing, the clinician is likely to consider whether the patient lacks asser-
tiveness and emotional expression skills and may engage the patient in therapeutic
activities like skills training, role plays and guided practice through homework.

The therapeutic goals of decreasing panic attacks and reducing dependence on
medication would be appropriate in both treatment traditions. In CBT reliance on
medication could be conceptualized as another safety behaviour. Although SSRIs
do have positive effects on anxiety disorders, especially at the acute phase, in the
long term, CBT is considered at least equally efficacious. Anxiolytic medications in
particular may be counter-indicated as they reduce the intensity of the fear response,
making exposure exercises less effective (Otto et al. 2010).

Therapy

Given the conceptualization that the patient has developed deep-rooted beliefs about
the degree of dangerousness of the world around her, and her own bodily symptoms,
and that she learnt through associative learning that bodily sensations of fear, anxi-
ety and panic (including vomiting) are dangerous and life-threatening, the CBT
clinician would proceed with a combination of cognitive and behavioural tech-
niques, depending on the specific diagnosis and symptoms, following detailed
assessment and monitoring. In panic disorder treatment, thorough psychoeducation
is critical and sometimes enough to bring on significant relief. Once the patient
understands the working of the autonomic nervous system during normal fear, the
role of anticipatory anxiety and the effects of behaviours like hyper-ventilation and
of avoidance and safety behaviours, panic attacks may no longer be experienced as
random and unexpected. The patient will come to realize that they are often precipi-
tated by specific thoughts, selective attention to specific sensations and worries and
by false associations between situations and bodily experiences and may be able to
prevent them through awareness, relaxation exercises and thought restructuring.
The knowledge that panic attacks are essentially the same as normal, adaptive fear,
but occur at inappropriate times, for specific reasons, and that the body can ‘handle
them’ so that they are extremely unlikely to result in negative consequences like
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fainting, death or loss of control, is often liberating and hugely comforting. The
patient acquires skills to monitor their anxiety and arousal levels, to use relaxation
activities, to identify safety behaviours and to tolerate panic symptoms, as some-
thing that will come and go without significant consequences. Through exposure
exercises, the patient combats agoraphobic avoidance of external situations, and
though interoceptive exposure learns to tolerate and control internal physiological
symptoms. If additional diagnostic criteria are met, or the symptoms are better
explained by a different disorder, then specific modifications to the general treat-
ment will be applied, such as exposure with response prevention for OCD symp-
toms, behavioural activation for depression and specific exposure exercises for
emetophobia. What is less stressed compared to psychodynamic therapy is the inter-
pretation of feelings and fantasies as a way to access inner conflicts, as conflicts,
especially unconscious aspects of it, are not considered primary in the case concep-
tualization. The aim in CBT is to achieve a significant and maintainable change in
the context of short treatment (typically 8—15 weekly sessions), to reduce the pos-
sibility of dropout and of financial and other burdens. If additional therapeutic goals
are identified after the initial primary complaints are addressed, like marital conflict
or help with the decision about having a child, additional sessions may be required.
However, as the panic/fear of vomiting presentation appears to have played a critical
role in this case, reduction of symptoms and improvement in coping, communica-
tion and emotion regulation skills may be adequate to address these concerns as
well. Nevertheless, given the significant role that the social environment may play
in the maintenance of symptoms, in CBT too the effects of therapeutic progress on
relationships and vice versa must be carefully monitored. Sometimes, relationships
suffer when the patient exits the sick role. At other times, the collaboration of the
family is necessary to reduce safety behaviours. In fact, family consultation sessions
with the consent of the patient may be necessary in such cases.

In CBT case conceptualization is collaborative (Padesky 2022), and it is impor-
tant that the patient accepts the theoretical framework of their current symptoms.
Also, motivation to engage in the difficult (and frightening) exposure exercises may
be needed. The supportive therapeutic relationship is as important to CBT in this
direction, as in psychodynamic, or any other form of therapy. In the same way that
in chapter “Case Study of a 33-Year-Old Patient with a Panic Disorder, an
Emetophobia (ICD-10 F 41.0/F 40.2) and a Moderate Depression on the Basis of a
Recurrent Depressive Depression (ICD-10 F 33.1) from Psychodynamic Point of
View” the Ithaka poem is presented to showcase the importance of the journey
towards the final destination, values clarification exercises and motivational inter-
viewing can be used in CBT. Values clarification helps the patient identify what is
important to them, what they want their direction to be in live and why this would
make the difficult ‘journey’ through therapy and the exposure exercises worthwhile.
For example, in this case, if it is indeed an important value for the patient to have
children and be a good mother, it would make it worthwhile to combat her fear of
vomit and contamination to facilitate this ultimately valued life goal.
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Concluding Remarks

We hope that the discussion above highlighted the centre tenets of each theoretical
approach but also some of the common mechanisms they appear to address. It may
also have highlighted their, at points, sharp differences. Anxiety disorders and pho-
bias are common but can cause extreme distress and impact on the quality of life.
Psychotherapies are highly effective in addressing them with long-term outcome
maintenance and improvement in the quality of life. Irrespective of the tradition,
making psychological treatments even more efficacious, accessible to as many
patients as possible, reducing dropout and adopting a personalized approach to
address the particularities of each person’s circumstances, symptom presentation
and needs should be the goal of clinical science. The dialogue between different
perspectives can be a step in this direction, deepening our understanding of what we
do and why we do it.
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