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Preface

We currently have relatively less information about the mechanisms that contribute to the
persistence or recurrence of anxiety across development. Much less diagnostic specificity is
evident on the findings in the course of development. Retrospective studies point to the per‐
sistence of early anxiety disorders and suggest a relatively chronic or recurrent course. On‐
set of first anxiety disorder is often followed by the development of other anxieties in
adolescence or early adulthood and in its turn, this anxiety predicts other adverse outcomes
including depression, substance use, and suicidality along with psychosocial difficulties and
poor functioning [1].

In this book, we emphasize the intercourse of different anxiety disorders and underlying
mechanisms in a lifetime. Important anxiety disorders such as dental anxiety in children and
neurological conditions such as temporal lobe epilepsy are included.

We believe this book will appeal to a wide audience of practicing psychiatrists, psycholo‐
gists, psychiatric nurses, social workers, and mental health professionals. It is our hope that
many will find this book useful for training mental health professionals to give them the
newest developmental point of view about prototype anxiety disorders.

We dedicate this book to our lovely families, patients, and their families.
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1. Introduction

In the first ideas of this book, we were much concerned about the children with an anxiety 
disorder and the children whose parents were diagnosed with any anxiety disorders in their 
lifetime. So, we are eager to check out the different types of anxiety disorders with different 
underlying mechanisms.

Different anxiety disorders stand out in the center of many psychiatric conditions, indepen-
dent of developmental periods and age. Accordingly, different anxiety issues play an impor-
tant role in the psychopathology of a child and adolescent development. Today, we can detect 
childhood fears earlier and evaluate them as the pioneer of many adult psychiatric disorders.

Epidemiological studies on child and adolescent psychopathology have been conducted since 
the 1980s. Especially, studies on childhood anxiety are the most common. In this way, risk 
factors are better determined, leading symptoms are recognized and accordingly prevented, 
and therapeutic strategies are developed.

The developmental perspective will support a better understanding of the development of 
anxiety disorders and transition from childhood to adulthood. Developmental psychopa-
thology is concerned with the causes and prognosis of improper misconduct and examines 
normal and pathological behaviors in the perspective of development. Its predecessors are 
Thomas Achenbach, Dante Cicchetti, Michael Rutter, and Alan Sroufe.

Each developmental period has its own developmental tasks. As Robert Havighurst described 
in 1948, development is a lifelong process and different life duties must be fulfilled in each life 
period [1]. In the meantime, the child is considered as an active learner in continuous com-
munication with his environment. Successful completion of these developmental tasks will 
ensure that the child and the adolescent maintain their mental health in a healthy way. If these 

© 2019 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
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tasks are not fulfilled, it will lead to loss of happiness, loss of success, exclusion by society, and 
consequently loss of other related development tasks.

Anxiety formation can be understood as the fulfillment of developmental tasks in this 
background in a way that is not appropriate for the development period. For example, the 
development of separation anxiety is facilitated if the autonomy development, which is the 
assignment of the age of 3, is not successful.

An important developmental task of childhood is emotion control. Strategies used in emotion 
control of children are important in understanding clinical anxiety disorders.

1.1. Development of anxiety emotion

An important discussion in developmental psychology is related to the development of emo-
tions. Does the newborn bring with them feelings or do emotions vary later? Walters and Sroufe 
[2] argue that emotions will be varied during ontogenesis. The sense of fear develops through 
steps. It has a sense of not receiving pleasure and is closely related to the child’s cognitive 
and social development. The first observed fear predecessors in the newborn are compulsory 
attention and insecurity. Fear is activated when there is a negative movement for the child. 
Izard and Sroufe acknowledge that the first fear appeared in the 7th month. The baby becomes 
restless if visual stimuli are given to the baby for 10–15 days. First, he reacts calmly and then 
becomes active, crying and shouting, because the child’s activity ability was cut by the object. 
The content of the visual stimulus is not important here. Infants become restless as a result of a 
person looking at the baby’s face for 30 s. Here, the baby acquainted with other foreign factors. 
The content of the warning has gained importance. 30 s after the response is the development 
of fear. In contrast, fear and anxiety arise as a result of stimuli considered threatening.

From the 6th month, if a foreign person suddenly gets in the lap of the child, the babies react. 
This reaction is observed especially in all infants aged 10–12 months. Here, the foreign person 
is perceived as a kind of reverse event and creates a negative scheme in infants. This is the 
pioneer of fear/anxiety. As the age progresses, the content of the stimulus plays a greater role, 
and the fear is varied and defines this period as mistrust.

Fears are common in childhood. Their contents vary by age and are temporary. The cognitive 
development and developmental period of the child are in relation. For example, at the end of 
the first year, they fear foreign people, foreign places, and loud voices. At the age of 4, the fear 
of darkness, fears of animals, and fears of being left alone come to the surface.

1.2. The risk factors of anxiety development

The most commonly used model in explaining the causes of psychiatric disorders is the dia-
thesis-stress model [3]. Diathesis refers to the Greek predisposition and is considered to be the 
susceptibility of the individual to both structural and environmental factors and diseases and 
non-normative behaviors. The definition of an individual’s response to any stress caused by the 
environment can also be extended. This individual predisposition may be determined as genetic, 
organic, biochemical, psychiatric, and/or social. The concept of diathesis was first used in schizo-
phrenia research [4]. The other definition mentioned with diathesis is the concept of risk.

Anxiety Disorders - From Childhood to Adulthood4

Risk is defined as the probability of developing an individual’s disease within a certain period 
of time.

Kraemer et al. [5] identified different risk factors. The first step is whether the risk related to 
the disease occurs concurrently with the disease. Risk factors that are spontaneous or can be 
changed as a result of any intervention are defined as variable risk factors.

1.2.1. Family as a risk factor

In family research, the incidence of the same disorder is screened in the relatives of people 
with psychiatric disorders. A number of family studies reported that panic disorder showed 
familial frequency [21, 22]. In recent years, the subject is frequently investigated and the 
relationship between the anxiety of children and the anxiety of parents [6, 7].

In the last family researches conducted by Cynthia Last, [8] 83% of the children diagnosed 
with separation anxiety were found to meet the anxiety disorder criteria at their mothers’ 
lifetime.

About 57% meet the criteria of an anxiety disorder at the time of research. The second major 
study by Last [9]. Relatives of children with anxiety disorders, relatives of children with atten-
tion deficit hyperactivity disorder, and relatives of children without any psychiatric diagnosis 
were included in the study. Anxiety disorder was found in 40.4% of the parents of children 
with anxiety disorders. In the other two groups, anxiety disorder was quite low. The most 
common type of anxiety disorder among children with anxiety disorders is excessive anxiety 
(18.9%) and phobic disorder (11.7%). Panic disorder, social phobia, obsessive compulsive dis-
order, and avoidant personality disorders are more common in the relatives of children with 
anxiety disorders than in the control group.

Children with a diagnosis of anxiety disorder in their parents have a higher risk of devel-
oping anxiety disorder. Both axis studies indicate familial clustering in anxiety disorders. 
Evidence of more specific transitions, especially in panic disorder and social phobia, was 
obtained.

1.2.2. Biological risk factors

The effect of biological risk factors on the development of childhood and adolescent anxi-
ety disorders was investigated in few studies. Studies on the subject were mostly conducted 
using adult subjects. In these studies, locus ceruleus, sympathetic system, and HPA axis were 
investigated. It has been shown that the levels of cortisol increases in the stress of normal 
children [10]. In studies with children with social anxiety, it was observed that heart rate 
increased compared to normal children. Kagan [11] found the low stimulus threshold with 
the participation of the amygdala and hypothalamus in the limbic system in children with 
anxiety.

Shaffer et al. [12] argued that some of the signals could be interpreted as an anxiety disorder 
precursor. The parents of children with agora phobia were found to be more frequent than the 
children who had motor-mild symptoms without the agoraphobia (Kaplan et al. [13]).
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1.2.2.1. Increased startle reaction

The startle reaction was observed for 6 months from the newborn period (Balaban [14]). In 
many studies, an increased startle reaction was found in individuals with anxiety disorder 
compared to the control group [23, 26]. Grillon found that parents with alcohol dependence 
showed an increased startle reaction to alcohol-dependent parents compared to their chil-
dren. In the second study performed by the same study group, the startle reaction potentials 
of the parents of children with different anxiety disorders and the children of parents without 
a psychiatric disorder were compared. Higher startle potential was determined in girls. As a 
result, increased startle reaction may be considered as a predisposition factor in the develop-
ment of anxiety disorder.

1.2.3. Gender

Childhood anxiety disorders constitute a risk factor for gender development in girls. Phobic 
disorder, anxiety disorder, and post-traumatic stress disorder are frequently seen. On the 
other hand, childhood obsessive compositional disorder is more common in boys. Separation 
anxiety disorders are seen equally in both sexes [25]. Biological and psychosocial study 
hypotheses were used to explain gender differences in anxiety disorders. The effects of sex 
hormones on monthly onset, menopause, pregnancy, and postpartum period anxiety symp-
toms in biological theories were investigated. In general, these explanations are not sufficient 
to explain the gender differences that we have found in childhood. Genetic factors are dis-
cussed as the cause of anxiety disorders in girls. For example, according to Drowe et al. (1983), 
the panic disorder is genetically inherited, and the genes responsible for panic disorders in 
women show a high transition. According to [24], genetic factors play an important role rather 
than gender-aware environmental factors. At present, it is unclear which gene causes gender 
difference in anxiety disorders.

1.2.4. Behavioral inhibition

Examining the temperament characteristics as the precursors of psychiatric disorders has been 
an important step in etiology research. The event mentioned as temperament and structurally 
inherited is defined as the predisposition that determines how the individual behaves against 
particular people in certain situations. It emerges in the very early period, remains constant 
at all times, and is influenced by biological factors. Behavioral inhibition is a temperament 
characteristic.

Behavioral inhibition is defined as avoiding shy, conducting behaviors in the newly entered 
environment or against newcomers (Kagan [11]). This behavior can be observed from the 8th 
month. Inhibition of behavior during infancy shows as a disgrace (crying, yelling), as shy and 
anxious behavior in a small childhood, and as a social recessive behavior in school age. The 
constancy of this temperament property has been proven in many studies until adulthood 
(Biederman et al. [12]; Gest [13]; Matheny [14]).

Children with behavioral inhibition according to Kagan show a low stimulation threshold in 
the amygdala and the hypothalamus, in particular, against foreign conditions. In addition, 
increased sympathetic stimulation was observed.

Anxiety Disorders - From Childhood to Adulthood6

According to Kagan the children of individuals with panic disorder and agoraphobia showed 
more behavioral inhibition than healthy parents (Rosenbaum et al. [15, 16]). According to the 
results of two prospective studies, children with behavioral inhibition are in a high-risk group 
in terms of developing childhood anxiety disorder.

As a result, in children with fixed behavioral inhibition in different time periods, more anxiety 
disorder can be diagnosed, and more behavioral inhibition is observed in the children of 
individuals with anxiety disorder.

1.2.5. Attachment

In 1973, Bowlby [17] first mentioned the theory of attachment; in later years, Ainsworth [18] 
defined attachment to be categorized.

Accordingly, in the first year of life, a special relationship behavior develops between the 
baby and the primary caregiver. As a result of standardized behavioral observations (foreign 
status test), three types of attachment style are mentioned: (1), secure; (2), ınsecure avoidant; 
and (3), insecure disorganized.

Parents of children who are securely connected can have empathy with the needs of the child 
and are aware of their needs. The parents of unsafe children cannot do so.

Depending on the attachment style, the child learns cognitions about interpersonal relation-
ships and develops strategies for emotion control. The child creates an internal working 
model. What is present in this model is the person he trusts and the world. The child thus 
evaluates situations and regulates interpersonal relationships. This study model, if it occurs, 
automatically processes and continues as fixed.

A secure attachment style is a protective factor in the development of anxiety. However, more 
actual studies should be conducted.

1.2.6. Cognitive risk factors

Cognitive perceptions play an important role in the development of anxiety disorders in chil-
dren. In recent years, these cases have been specifically investigated. The extent to which the 
cognitive factors investigated is the risk factors.

1.2.6.1. Control experiences in childhood

Chorpita and Barlow [19] developed a model of vulnerabilities related to the emergence of 
fear and depression. According to this model, early uncontrollable and predetermined stimuli 
result in poor control experience and increased neurobiological activity and consequently 
behavioral inhibition system introduced by Gray. Neurobiological activation leads to inde-
terminate somatic symptoms that have been described for the first time by Kagan [9]. This 
diminishing control experience is a risk factor in difficult life events in the future. Physiological 
effects as well as weakened control experience lead to chronic cognitive deviations and result 
in fear-anxiety phenomenon. This uncontrollability and prior uncertainty are experienced in 
the early period with primary caregivers (e.g., weak empathy of parents) [8].
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1.2.6.2. Anxiety sensitivity

According to the definition of anxiety sensitivity, anxiety and related symptoms (e.g., physi-
cal symptoms), while in a continuous state, cause physical, mental, or social problems [20]. 
Anxiety sensitivity is considered as a variable that emerges at different degrees compared to 
individuals. It can be affected by different factors. These factors may be genetic factors, life 
experiences, or panic attacks. The risk of recurrent panic attacks is increasing in new cases. 
Life experiences may lead to miscognitions (e.g., palpitation is a heart attack).

1.3. Summary and results

Anxiety disorders are early developmental, psychosocial, and psychopathological complica-
tions. Although early anxiety syndromes show spontaneous recovery, the majority of children 
and adolescents with anxiety disorders tend to experience new syndromes or other mental dis-
orders in similar situations during their lifetime (other anxiety disorders, depressive disorders, 
or substance use). Secondary depressive disorders are a common complication. Detection of 
vulnerabilities and risk factors in the early period is also important in terms of development of 
programs aimed at conservation. Although some strong risk factors (parental attitudes, paren-
tal psychopathology, temperament alterations) have been identified, the recognition of the 
most powerful pectorists and the complex biological and psychological mechanisms should 
have implications for the development of anxiety disorder. Different risk factors play a role 
in different anxiety disorders. This situation also differs according to developmental periods.
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Abstract

Anxiety is a crippling neuropsychiatric condition that encompasses a complex endo-
phenotypic network of genetic, immunological, epigenetic, and metabolic mechanisms, 
interacting with the environment. A new approach to complex biological systems, includ-
ing mental states and their neurological correlates, is diaeventology, a paradigm that 
exposes the event ontologies of these biomolecular/cellular mechanisms. General anxiety 
disorder has been studied in subclinical and clinical research settings where evidence 
is obtained for a longitudinal patterning of chronic and episodic and often increasingly 
stressful life events that provide the etiology and development of the pathology. Early 
events that involve brain oxygen deprivation coupled with carbon dioxide abundance 
are linked to biochemical and epigenetic processes associated with anxiety instantiation. 
A verified analysis of the current evidence suggests a neuroimmune mechanism that 
aligns with stress pathophysiology and epigenetic re-tailoring of key genomic loci that 
inappropriately compensate and misdirect biological defense mechanisms toward cen-
tral nervous system dysfunction presenting as anxiety disorders.

Keywords: anxiety, diaeventology, genomics, epigenomics, neuroimmune

1. Introduction

Anxiety is associated with psychological states that consubstantially ignite an imbalance with 
the neuroimmune system. For example, cancer anxiety has been associated with a decrease 
in natural killer (NK) cells [1]. It is well established that care-givers of the terminally ill score 
higher than non-family members on the Hospital Anxiety and Depression Scale (HADS); but 
over time, this value decreases as the family member adapts to the worsening condition of 
their loved one [2]. These aspects of anxiety obtain neural correlates that are both endocrine 
stress hormone-linked and epigenetic in origin, with links to the immune system. Combined 
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with an environment of stress, immune responses can epigenetically alter the expression of 
genetic loci and potentially modify those genes directly. This association of stress with later 
anxiety manifestation may have deeper roots going back to in utero events affecting the neu-
roimmunoepigenome of the fetus.

The interplay of organisms is the macrocosm, but it also appropriately describes the human 
body and overall stress imposed by the microbiome, invading pathogens, autoimmunity, 
cancer, autophagy, and senescence. The development, differentiation, and the signal trans-
duction cascade network, including neuronal action potentials and endocrine mediation, 
also compose an opposing three-dimensional trigonal plane where the central element is the 
homeostasis of the existing individual. Indeed, learning and the accumulation of memories 
and knowledge are all part of a massive internal interactome that can be understood relative 
to advantage, vectorial control, and constant failure. Anxiogenesis can arise from perturba-
tions to this system and manifest at the physiological and neuropsychological level.

There is a natural-native system that encompasses all of the features describing this neuro-
psychiatric interactome and its axis is the immune system. Thus, the immune system has 
two roles in the human body. One is for defense plus offense, and the other, in conjunction 
with epigenetic mechanisms, generates the existing individual. This is a perpetuating neu-
ral network that can learn, via attention and ascent to stress, to function within the world. 
Such a biologically adaptive phenomenon is accomplished via homologous recombination of 
variable regions of both the immunoglobulin family and the T-cell receptor in concert with 
chromatin remodeling, the histone code, and both the acetylome and methylome of cohering 
DNA. If there is a link between the mind and the body, at least one component is physical. 
This connection might be the molecular and cellular adaptive immunological interactome 
that serves to generate neural tracts according to developmental, endocrine, and peripheral 
stimuli while maintaining repair processes in the central nervous system (CNS) by using 
the complex interactions between microglia and neurons. Neural networks are processes, 
becoming eventual in nature, as contrasted with a substance ontology. The pattern of events 
appears as energetic fields rather than particles of matter, much like chemical bonds. An event 
ontology that reaches across the neural network of genetic and environmental interaction is 
articulated and synthesized through epigenetic modifications of the classical immune sys-
tem, thus creating a responsive plastic and elastic memory field capable of learning, ideation, 
imagination, and understanding through time. This diaeventome involves the central existing 
individual agentically interacting through the events obtained across the inherited genome, 
the changing environment, and the transcendental immunoepigenome through time.

Figure 1 represents the current model.

This chapter will employ my new paradigm of diaeventology to introduce and instantiate the 
neural correlative endophenotype linked to the psychiatric condition general anxiety disorder 
(GAD).

Diaeventology (dialectical event ontology) is an adaptational, processive scientific accounting 
of the physiologico-rational human condition through cellular and molecular event ontology.

Its biological mechanism of action, linking pathopsychological states like GAD to biochemi-
cal pathways, incorporates the immuno-epigenomic induction of neural, endocrine, and 
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metabolic response to the micro- and macro-environment through classical constitutive-
surveillance and acquired-effector cellular and humoral defense stratagems using reversible 
covalent modification and hydrophobic interactions of nucleic acids, proteins, and lipids.

Thus, I will explore how diaeventology offers a general molecular system theory for a free 
will-driven/agency-based individual adaptation and a knowledge-acquiring physiologico-
rational mechanism that better explains the core event ontology of human existence including 
health and well-being.

2. Diaeventological sources of GAD

During early stages of embryo implantation, there is a suggested suppression of the immune 
response; yet, there are many immune systems at play. These include NK cells. NKs are 
innate immune cells that require no secondary or tertiary recombination and adaptation to 
kill target cells upon antigen presentation as with Major Histocompatibility Complex (MHC) 
class I-held antigens [3]. This allows NK cells to degranulate and release cytotoxic substances 
directly into targeted cells for destruction. There is a pull back, or switch, that may involve 
mesenchymal stem cells signaling through interferon that regulate and therefore license and 
delicense the NK killing based on chemokine reception and a global on/off switch [3].

A recent report catalogs some of the descriptors of immune surveillance in the uterus. In this 
chapter, it is reported that macrophages, NK cells, and T cells are found in the human decidua 
[3]. Over 70% of the detectable immune cells are NKs and the rest are mostly macrophages 
with small percentages of dendritic cells. They also summarize from the literature that no B 
or plasma cells can be detected. However, the remainder of the immune cell population is of 
T-cell lineage.

Figure 1. The diaeventome paradigm.
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Of interest to the argument that the diaeventome drives an epigenetically modifiable 
immune-based regulation of global physiological and pathophysiological consequence is that 
the ablation of NK cells prevents trophoblasts from obtaining endometrial vascularity. This 
results in spontaneous abortion. Whether this phenomenon is associated with controlled cell 
destruction or chemokine/cytokine-mediated signaling, leading to reprogramming of gene 
expression, is not yet clear, but it does suggest that NK cells may be necessary for in utero 
trophoblast invasion. Since dendritic cells play a key role in communication between the con-
stitutive and adaptive immune response, it is of further note that loss of uterine Dendritic Cell 
(DCs) blocks decidual maturation and blastocyst implantation [3].

Stress can induce epigenetic changes to loci that control the expression of RNAi production. 
RNAi epigenetics involves the production of interfering RNA species and thus prevents tar-
get mRNA expression. This removal of target mRNA can have global or specific effects on 
gene expression including those involved in psychiatric and mood disorders [4].

Even though chronic psychological and social stress has been implicated in anxiety disorders, 
the mechanism for how social defeat and worrying can be linked to genomic or epigenomic 
phenomena has been difficult to track.

Recently, it was reported that chronic stress in a murine model was targeting an RNASE II 
enzyme complex (DROSHA subunit) via differential hypomethylation at that locus. A decrease 
in methylation suggests there is a concomitant increase in the non-specific expression of the 
target gene, and in this case, it would mean an increase in RNAi-mediated epigenetic ablation 
of gene expression [5].

In a rat model, pro-inflammatory CNS-localized M1 type microglia are induced by cumu-
lative unpredictable mild stress (CUMS) within the Hypothalamic Pituitary Adrenal (HPA) 
axis [6]. This resulted in the expression of pro-inflammatory tumor necrosis factor (TNF)-α, 
interferon (INF)-γ, interleukin (IL)-1β, and IL-17 cytokines while simultaneously reducing the 
production of the anti-inflammatory IL-4, IL-10, and IL-13 cytokines typically associated with 
the regulatory M2 microglial lineage [6].

Macrophages are classified into inflammatory or anti-inflammatory. Inflammatory macro-
phages differentiate in response to microbial and tumor antigens and interferon γ by produc-
ing pro-inflammatory cytokines at the site of nascent infection and cancerous lesions while 
anti-inflammatory macrophages differentiate via signaling by glucocorticoids or anti-inflam-
matory (type II) cytokines like IL-4, IL-13, and IL-10 where they promote TH2 immunity and 
mediate tissue remodeling, wound healing, and immune modulation [7].

The cytokines IL-4 and IL-13 drive anti-inflammatory macrophage polarization through the 
IL-4 receptor alpha chain (IL-4Rα), and anti-inflammatory polarization is also promoted by 
activation of several master regulators, including signal transducer and activator of transcrip-
tion 6 (STAT6), Krüppel-like factor 4 (KLF4), and interferon regulatory factor 4 (IRF4) [7].

Diet and nutritional life style choices likely modulate macrophage polarization and, by infer-
ence, the inflammatory response associated with anxiety disorder. Bioenergetic reprogramming 
is associated with this mechanism wherein the inflammatory macrophage cell type is fueled by 
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aerobic glycolysis and can be triggered by the bacterial antigen LPS ± the pro-inflammatory 
cytokine IFN-γ. Within the anti-inflammatory lineage, IL-4 induces the expression of PPARγ 
which in turn transcriptionally activates the urea cycle enzyme arginase 1 (Arg1) and the 
β-oxidation of fatty acids along with electron transport chain/oxidative phosphorylation gene 
expression and an increased capacity for mitochondrial biogenesis [7]. To fuel the anti-inflam-
matory bioenergetics, IL-4 also induces expression of CD36 which acts as a membrane receptor 
for circulating LDL and very low density lipoprotein (VLDL)-rich triacylglycerol (TAG). Finally, 
the unloading of triacylglycerol (TAG) and associated fatty acid hydrolase activity is linked to 
fatty acid oxidation, thus completing the anti-inflammatory polarization phenotype [7].

Recently, a macrophage-specific cytokine has been linked to anxiety. The macrophage migra-
tion inhibitory factor (MIF) is a pro-inflammatory macrophage-specific cytokine that is active 
in the HPA axis and characterized haplotype variants of that gene were linked to diminished 
expression and lowered adolescent anxiety disorder [8]. MIF has been linked to the recruit-
ment of natural killer T cells via an IFN-γ gradient in skin lesions, thus suggesting a similar 
role in causing the migration and stimulation of inflammatory leucocytes in the HPA axis [9]. 
Indeed, MIF has been implicated with this dual cytokine/chemokine role in a large cluster of 
inflammatory diseases, thus suggesting a global immunopathological association of macro-
phages and other leucocytes in neuropsychiatric disease [10]. A previous report suggested 
that deletion or pharmacological inhibition of MIF biological activity in the hippocampal 
gyrus of mice resulted in anxiety-like behavior and this was correlated with a lack of neuro-
genesis in the region [11].

Combined, this evidence on macrophage switching, inflammation, and neurogenesis (thus tar-
geting the canonical HPA axis) all point to a diaeventological progression of both environmental 
and genetic plus epigenetic event ontologies that instantiate a temporal link to anxiety disorders.

3. Acquired neuroimmune responses and GAD

The serotonin transporter (HTTPLPR) has been linked to depression and GAD in human 
populations. The short allele of the HTTPLPR gene was associated with these neuropsychiatric 
disorders although whether there was a hypo- or hyper-HPA axis effect depended upon the 
cohort population under study including parameters age, race, and gender [12]. However, 
this is not necessarily ambiguous, since the downstream processing of serotonin binding to 
its receptor is complicated by the level of allele-specific HTTPLPR-mediated translocation, 
availability of serotonin, plus the receptor subtype, and ultimate release of glucocorticoid via 
the HPA axis [12].

There are serotonin receptors on macrophages, monocytes, and lymphocytes, and these sub-
populations interact to mediate inflammatory responses leading to HPA axis activity [13].

Serotonin has been associated with a blockade of the antigenic determinate capacity of macro-
phages via IFN-γ, thus diminishing the suppression of NK cells and therefore enhancing their 
potential cytotoxic function on host cells [13].
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The serotonin transporter (HTTPLPR) has been linked to depression and GAD in human 
populations. The short allele of the HTTPLPR gene was associated with these neuropsychiatric 
disorders although whether there was a hypo- or hyper-HPA axis effect depended upon the 
cohort population under study including parameters age, race, and gender [12]. However, 
this is not necessarily ambiguous, since the downstream processing of serotonin binding to 
its receptor is complicated by the level of allele-specific HTTPLPR-mediated translocation, 
availability of serotonin, plus the receptor subtype, and ultimate release of glucocorticoid via 
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For their part, NK cells contribute to inflammation via their frank cytotoxicity, thus releasing 
potential activating antigens of pathogenic origin. NK cells also establish and maintain the 
“cytokine storm” which lays out the persistence and maturation of the local inflammatory 
response [14]. Certain non-cytotoxic clones of NK cells over-express high IFN-γ while others, 
that are manifestly cytotoxic, produce negligible amounts of IFN-γ. A third sub-population of 
NKs weighs in with intermediate characteristics [14].

Upon signaling-based activation, NKs kill their target via direct cellular contact involving 
either secretory lysosomal cytotoxic perforin and granzymes or deployment of the “death 
receptors and ligands” such as FasL and TRAIL, which mediate target cell apoptosis [14]. 
This shift to NK cell plenary function can mediate effects in the HPA that could result in either 
attenuation or enhancement of glucocorticoid signaling that would impact GAD and Major 
Depressive Disorder (MDD).

While these interacting immune responses maintain a metastable inter-uterine environment, 
the successful development of the fetus requires a perpetual modification of the mechanism 
that must deliver a balance between surveillance of potential toxic stress metabolites and 
pathogens on one hand, and the tolerance of the developing baby on the other.

Consequently, the presence of immune cells at the implantation site is not associated with 
a response to the “foreign” fetus but to facilitate and protect the pregnancy. Therefore, it 
should be theorized that the immune system at the implantation site is not suppressed; on 
the contrary, it is active and functional and is carefully controlled via real-time procession of 
gene expression—controlled by the developmental program between mother and fetus and 
the epigenetic modifications that are necessary for signal response (including stress) from the 
entire biological system including the external environment.

4. Epigenetics of the early uterine environment and potential for 
GAD imprinting

Anxiety disorder is clearly associated with biochemical and cellular phenomena. The interac-
tions between the genome and the environment are well described and paradigmatic in the 
biomedical literature. However, the link to behavioral and neuropsychiatric disorders has 
been more recent and the inclusion of the epigenome is particularly compelling.

Genetic and “epigenetic” mechanisms shape biological activity and can respond negatively to 
produce the pathophysiological state. While the mammalian genome establishes the template 
for empirically discernable developmental and behavioral patterns, a more complex and vari-
able phenomenon helps to produce the final phenotype. This latter “epigenetic” mechanism 
has increasingly become the subject of developmental and cell biology, gene expression, and 
disease. The biochemistry of epigenetics involves several covalent modifications of nuclear 
chromatin as well as post-transcriptional gene silencing [15].

Among these modifications is the methylation of the C5 atom on cytosine residues found in 
certain canonical CpG islands associated with promoter elements. Methylation, acetylation, 

Anxiety Disorders - From Childhood to Adulthood18

ubiquination, and phosphorylation of cohering histones and the processing of double-
stranded RNA in the generation of siRNA are epigenetic phenomena involved in the 
modulation of gene expression. The mechanisms of these epigenetic phenomena have been 
described and they include the activities of methyltransferases, acetyltransferases, kinases, 
phosphatases, demethylases, deacetylases, E3 ubiquitin ligases, and RNase enzymes [16]. 
The substrates for these reactions are either chromatin or in the case of the RNase activi-
ties, double-stranded mRNA. S-adenosyl methionine (SAM or AdoMET) is the recognized 
nuclear methylation agent, deriving the methyl group from folic acid derivatives. Acetyl 
CoA is used in acetylation of chromatin-associated histones in the process of chromatin 
remodeling which generally enhances gene expression downstream from ligand/receptor-
mediated activation of the complex which may be in association with the nuclear ubiquitin/
proteasomal pathways. Nuclear-associated posttranslational modifications (such as acety-
lation) of histone carboxyl termini clearly alter chromatin structure and function [16]. The 
major effect is a pronounced change in the physical-chemical accessibility of DNA-binding 
proteins to unwind the double helix and potentiate the transcription to RNA. These cova-
lent modifications are at least conceptually reversible, but often, they can lead to a complete 
removal of histones from the chromatin complex, thus inducing for a time in the cell cycle, 
uncontrolled constitutive gene expression. Indeed, while methylation tends to dissociate 
histones from the chromatin complex, demethylation tends to favor non-transcribable 
chromatin rearrangement although this leaves open the potential for acetylation which 
often promotes chromatin remodeling and gene expression [16].

Besides the specificity of the methyltransferases and acetyl transferases on certain histone 
residues (typically LYS), there is also a specificity at the amino acid sequence level. To gener-
ate changes in reactivity of chromatin to remodeling, only certain covalently modified histone 
amino acid residues play a role. The discrete biochemistry of these epigenetic modifications 
are lysine methylation, acetylation and ubiquination, serine phosphorylation, and arginine 
methylation. All of these modifications have been observed by superimposition of the diet 
(see below). The point is that, these covalent modifications effect DNA accessibility to vari-
ous proteins and they alter protein:protein interactions among chromatin-bound histones and 
other polypeptides [16].

The “histone code” hypothesis asserts that covalent modification of chromatin-bound histones is 
communicated to a host of nuclear proteins to provide a directive for discrete chromatin molecu-
lar dynamics and gene expression control. The theory suggests that other proteins and protein 
complexes can distinguish and indeed interpret histone modifications. Communication of the 
histone code to the nuclear machinery of transcription ultimately controls gene expression or 
silencing, heterochromatin formation, DNA replication, and even chromosome segregation [16]. 
All of these mechanisms play a diaeventological role in neuropsychiatric states such as anxiety.

Most if not all of these epigenetic modifications are heritable changes in gene expression. Even 
though DNA sequence modification does not generally occur, there are reports where ampli-
fication of nucleotide repeats can be proximal to DNA methylation. Whether or not this is a 
common phenomenon in acquired epigenesis may be significant in neuropsychiatric disease. 
What is clear is that many developmental disorders as well as cancer, age-related illnesses, 
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Most if not all of these epigenetic modifications are heritable changes in gene expression. Even 
though DNA sequence modification does not generally occur, there are reports where ampli-
fication of nucleotide repeats can be proximal to DNA methylation. Whether or not this is a 
common phenomenon in acquired epigenesis may be significant in neuropsychiatric disease. 
What is clear is that many developmental disorders as well as cancer, age-related illnesses, 
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and various brain disorders are linked to changes in DNA methylation. Epigenetic modi-
fications (especially DNA methylation) provide a fine tuning on gene expression. Induced 
hypermethylation by xenobiotics as well as hypomethylation are linked to these diseases [16].

Besides involvement in various diseases, epigenetic phenomena are developmentally pro-
grammed. As such, epigenetic control over gene expression and cell differentiation as well as 
tissue formation and neurogenesis has been extensively reported. Epigenetics also plays a major 
role in immune response. In fact, mechanisms including CpG methylation and various histone 
modifications are basic biochemical phenomena regulating the mammalian immune response. 
Chromatin remodeling as well as the cohering epigenetic control over transcriptional processes 
have been shown to help regulate cytokine expression and secretion as well as antigen process-
ing and T-cell differentiation. In this way, environmentally controlled epigenetic mechanisms 
as well as the methylation state of the immune cell chromatin are involved in the differentiation 
of T helper cells which in turn activate both T-cell and B-cell-mediated acquired immunity [17].

Since it is well documented that epigenetics plays a role in emotions and behavior, the link 
between immune response and emotions such as anger, depression, and anxiety has both a 
strong theoretical and empirical basis. I have previously discussed the role of cytokines in 
inducing the RAGE circuitry [15]. As it turns out, transcriptional control over cytokine gene 
expression is a key element in the regulation of the immune response. One of the transcription 
factor proteins that play a role in this regulation includes nuclear factor-kappaB (NF-kappaB) 
which is necessary for the innate immune response as well as T-cell differentiation, which is 
the cellular basis of acquired immunity. Environmental control over NF-kappaB transcrip-
tional, post-transcriptional (mRNA processing and siRNA), and post-translational modifica-
tions is integral to both immune systems. This global control over cytokine expression and 
release as conferred by the NF-kappaB transcription factor has been termed the “enhanceo-
some.” Epigenetic phenomena including stress play a large role in the immune-associated 
control over cellular differentiation including that occurring in the mammalian brain [18].

Covalent epigenetic modifications have a profound influence over gene expression and the 
mechanism for this effect requires environmental input and readily available substrates 
including target DNA and associated histones plus the methylating agent. During fetal devel-
opment, it has been shown that obese pregnant mothers can pass on a pro-obese phenotype 
to their offspring. It has been known for some time that maternal metabolism during gestation 
has an imprinting effect on fetal gene expression. Indeed, this epigenetic regulation controls 
the divergent expression of paternal over maternal genes including one involved in glucose 
metabolism and growth, the insulin-like-growth factor 2 (IGF2) [19]. This fetal imprinting 
is the result of maternal metabolism which is indirectly linked to maternal diet. This epi-
genetic effect is presumed advantageous during a specific stage of gestation. However, if 
these epigenetic modifications sustain into later stages of gestation, they may run the risk of 
being a component of “maintenance methylation” which persists after parturition and into 
infancy, childhood, and even adult development. This may predispose the individual to new 
environmental pressures leading to chronic diseases such as obesity, metabolic syndrome, 
and cardiovascular and renal dysfunction. There is no reason to avoid speculation on these 
mechanisms and other disease states such as GAD.
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Besides the gestational effects of maternal obesity on subsequent metabolic dysfunction in the 
offspring, nutritional deficiencies or excesses can also specifically alter the epigenome. Dietary 
sources of methylating agents such as bioavailable folic acid, methionine, choline, betaine, 
and homocysteine may have a permanent effect on the epigenetic methylation patterns of 
CpG islands and cohering histones in locus and temporal-dependent genes [20]. If these gene 
products are involved in normal development and have been arbitrarily altered, the fetus may 
not develop correctly or there may be infant diseases linked to these methylation patterns. 
As the individual matures to adulthood, the maternal exposure to methyl-group-containing 
nutrients may have a life-long effect on basic physiology, response to nutrition, and, some-
times, pathological and disease states [20].

The mechanism of chromatin methylation involves a group of enzymes. Some function 
directly on cytosine residues in double-stranded chromatin DNA. These DNA methyltrans-
ferases (DNMT1, DNMT3a, and DNMT3b) establish specific signatures or patterns and one of 
the isoforms, DNMT1, maintains the methylation and preferentially recognizes hemi-methyl-
ated DNA as substrate, thereby establishing second strand complementary methylation and 
a germline transference of the pattern after DNA replication [20]. It has been demonstrated 
that hyperinsulinemia coupled with hyperglycemia, two common outcomes in metabolic 
syndrome will increase the activity of DNMT and cause a general increase in hepatic DNA 
methylation [21]. This enhancement of DNA methylation is a direct consequence of increased 
flux through the homocysteine ➔ methionine ➔ adoMet pathway via an increase in both 
homocysteine methylation and the adoMet synthase [16].

As mentioned above, the predisposition to chronic diseases such as obesity and metabolic 
syndrome may arise in utero via the fetal programming mechanism. A study that examined 
intrauterine growth retardation in rats showed that a homeobox gene (Pdx1) became hyper-
methylated and therefore silenced and this led to offspring with diabetes type II disease 
[22]. Pdx1 is a transcriptional regulator gene involved in pancreatic beta cell functioning. 
In utero methylation of this gene was linked to the activity of histone deacetylase activity 
(HDAC 1), suggesting cross-talk in the epigenomic programming. Indeed, an increase in 
HDAC1 activity caused deacetylation of key histones that subsequently became methylated 
along with the proximal promoter region of Pdx1. This methylation pattern was conferred 
to the offspring and Pdx1 was completely silenced in these diabetes type II rats, suggest-
ing that control over both DNA methylation and histone code in utero could be the direct 
cause of beta cell dysfunction leading to hyperinsulinaemia in the offspring [22]. It should 
be noted that growth retardation, as used in this study, would limit the level of growth 
hormone (GH) to the developing fetus. Growth hormone is secreted by the pituitary upon 
stimulation by the starvation hormone acyl ghrelin. Hyperinsulinaemia and gestational 
diabetes have been linked to childhood anxiety.

In a recent report, glucose metabolism as controlled by PDX-1-linked insulin sensitivity was 
linked to anxiety in an animal model [23]. This diaeventomic combination of genomic X envi-
ronmental X neuroimmunoepigenomic modulation provides the molecular mechanism link-
ing numerous childhood diseases with stress, pain, and anxiety including a strong correlate 
to basic human needs such as nutrition and pain avoidance.
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and various brain disorders are linked to changes in DNA methylation. Epigenetic modi-
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expression is a key element in the regulation of the immune response. One of the transcription 
factor proteins that play a role in this regulation includes nuclear factor-kappaB (NF-kappaB) 
which is necessary for the innate immune response as well as T-cell differentiation, which is 
the cellular basis of acquired immunity. Environmental control over NF-kappaB transcrip-
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tions is integral to both immune systems. This global control over cytokine expression and 
release as conferred by the NF-kappaB transcription factor has been termed the “enhanceo-
some.” Epigenetic phenomena including stress play a large role in the immune-associated 
control over cellular differentiation including that occurring in the mammalian brain [18].

Covalent epigenetic modifications have a profound influence over gene expression and the 
mechanism for this effect requires environmental input and readily available substrates 
including target DNA and associated histones plus the methylating agent. During fetal devel-
opment, it has been shown that obese pregnant mothers can pass on a pro-obese phenotype 
to their offspring. It has been known for some time that maternal metabolism during gestation 
has an imprinting effect on fetal gene expression. Indeed, this epigenetic regulation controls 
the divergent expression of paternal over maternal genes including one involved in glucose 
metabolism and growth, the insulin-like-growth factor 2 (IGF2) [19]. This fetal imprinting 
is the result of maternal metabolism which is indirectly linked to maternal diet. This epi-
genetic effect is presumed advantageous during a specific stage of gestation. However, if 
these epigenetic modifications sustain into later stages of gestation, they may run the risk of 
being a component of “maintenance methylation” which persists after parturition and into 
infancy, childhood, and even adult development. This may predispose the individual to new 
environmental pressures leading to chronic diseases such as obesity, metabolic syndrome, 
and cardiovascular and renal dysfunction. There is no reason to avoid speculation on these 
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The mechanism of chromatin methylation involves a group of enzymes. Some function 
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ferases (DNMT1, DNMT3a, and DNMT3b) establish specific signatures or patterns and one of 
the isoforms, DNMT1, maintains the methylation and preferentially recognizes hemi-methyl-
ated DNA as substrate, thereby establishing second strand complementary methylation and 
a germline transference of the pattern after DNA replication [20]. It has been demonstrated 
that hyperinsulinemia coupled with hyperglycemia, two common outcomes in metabolic 
syndrome will increase the activity of DNMT and cause a general increase in hepatic DNA 
methylation [21]. This enhancement of DNA methylation is a direct consequence of increased 
flux through the homocysteine ➔ methionine ➔ adoMet pathway via an increase in both 
homocysteine methylation and the adoMet synthase [16].

As mentioned above, the predisposition to chronic diseases such as obesity and metabolic 
syndrome may arise in utero via the fetal programming mechanism. A study that examined 
intrauterine growth retardation in rats showed that a homeobox gene (Pdx1) became hyper-
methylated and therefore silenced and this led to offspring with diabetes type II disease 
[22]. Pdx1 is a transcriptional regulator gene involved in pancreatic beta cell functioning. 
In utero methylation of this gene was linked to the activity of histone deacetylase activity 
(HDAC 1), suggesting cross-talk in the epigenomic programming. Indeed, an increase in 
HDAC1 activity caused deacetylation of key histones that subsequently became methylated 
along with the proximal promoter region of Pdx1. This methylation pattern was conferred 
to the offspring and Pdx1 was completely silenced in these diabetes type II rats, suggest-
ing that control over both DNA methylation and histone code in utero could be the direct 
cause of beta cell dysfunction leading to hyperinsulinaemia in the offspring [22]. It should 
be noted that growth retardation, as used in this study, would limit the level of growth 
hormone (GH) to the developing fetus. Growth hormone is secreted by the pituitary upon 
stimulation by the starvation hormone acyl ghrelin. Hyperinsulinaemia and gestational 
diabetes have been linked to childhood anxiety.

In a recent report, glucose metabolism as controlled by PDX-1-linked insulin sensitivity was 
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ronmental X neuroimmunoepigenomic modulation provides the molecular mechanism link-
ing numerous childhood diseases with stress, pain, and anxiety including a strong correlate 
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Clearly, diet plays a major role in both general and specific epigenomic patterns and these can 
cause significant metabolic diseases.

Diet, both at the caloric and nutrient levels, controls metabolic flux in a dynamic way. Excess 
caloric intake can induce several disease states including obesity and the metabolic syndrome. 
Insufficient caloric intake can also cause disease as can inappropriate nutrition or excessive 
digestion of vitamins and certain growth-promoting molecules. Besides a direct effect on 
metabolic rate and function, diet can also introduce these epigenetic changes to the endocrine 
hormone system.

Genetic mutations that are acquired somatically can be passed on to subsequent generations 
and these are most commonly in the form of single nucleotide polymorphisms (SNPs) or in 
some, perhaps, rarer instances, copy number variations (CNVs). Once these genetic mutations 
have occurred and DNA has gone through a round of replication, they remain more or less 
fixed in the genome and become correlated with anxiety [24].

The most common cause of these genetic mutations is some kind of physical or chemical 
damage to the DNA as can be acquired by inflammation or environmental toxins including 
radiation from the sun in the form of unprotected UV light.

The epigenetic mutations on the other hand can arise within a single generation and remain 
fixed there, or in the mechanism of maintenance methylation, they can also be preserved and 
inherited. Therefore, the distinction between the two forms of modification lies more in the 
degree of alteration in gene expression than in the mechanisms of acquisition or potential for 
inheritance. Indeed, environment plays a very significant role in epigenesis of the endocrine 
system and may be the more robust factor in variations around this physiological axis [16]. 
Since the endocrine hormones play such a major role in anxiety disorders, the connection to 
methylation is robust.

As mentioned above, the degree of DNA or histone methylation is somewhat dependent upon 
the availability of biological methylating agents at the site of reaction. Therefore, adoMET and 
folic acid levels can be linked to the titration of these covalent modifications. The key to under-
stand epigenetic changes is the degree of such events during critical periods of development 
and in particular during disease states that impact metabolism through endocrine control. 
Another key feature of epigenetic changes vs. genetic is the reversibility of the former and the 
stability of the latter. Epigenetic changes that include DNA methylation, histone acetylation, 
methylation, and the expression of small interfering RNA have the largest impact on protein 
levels and can therefore exert more profound control over metabolism than genetic modifica-
tions which may or may not effect protein expression or function [16].

It is conceivable that the mammalian uterus has an active licensing program that is 
involved in selective killing of certain cell masses, for example, the decidua. This would 
allow for preferential embryo adherence and implantation so that the initial phases of the 
mammalian gestation can proceed. As it turns out, sirtuin-mediated control over the inter-
feron pathway may coordinate this licensing. The literature on this subject directs toward 
creating viral-free zones all the way through placental genesis that is mediated by this 
epigenetic reprograming (licensing) of NK cells [25]. But, maybe this is not for antiviral 
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purposes. In fact, interferon can be stimulated by cytosolic chromatin DNA in the form of 
mini-chromosomes that are the result of chromatin interrogation during times of epigenetic 
reprogramming [26]. This (now) cytosolic DNA triggers the interferon gamma pathway 
which in turn is precipitated and processed by nuclear exposure of endogenous retrovirus 
expression and DNA accumulation into satellite DNA endosomes via sirtuin-mediated 
changes in acetylation [26].

The tolerance of the fetus occurs during human gestation and could be linked to in utero 
epigenetic mechanisms that ultimately result in the potential for GAD in the adolescent or 
adult. Clearly, a diaeventomic mechanism is at play in the neuroimmunoepigenome, and 
imprinting of neuropsychological traits might have origins in utero.

This epigenetic reformation and realignment of the developmental program as directed 
by stress requires not only differential changes in multiple gene axes within cell masses 
embedded in complex tissues and organs including circulating leucocytes but also the 
bioenergetic requirements of such cells to mediate proliferation and exposure to noxious 
environments [27, 28].

It has been established that the switch from carbohydrate to fatty acid as the major biofuel is 
linked with central and peripheral inflammation. Both glycolysis and fatty acid beta-oxida-
tion work in tandem to provide reducing equivalents for the electron transport chain and the 
proton pumping mitochondrial ATPase [27, 28].

Such early life adversities (ELFs) as maternal stress during pregnancy have been correlated 
to both anxiety disorders and the potential for the experience of pain throughout life. A 
recent paper has linked animal model carbon dioxide exposure and subsequent hypersen-
sitivity to ELF-associated anxiety [29]. In this study, mice were cross-fostered in an atmo-
sphere enriched to 6% CO2 in the presence or absence of an acid channel ion sensing 1 gene 
(ACIS1) blockade drug called amiloride. When the drug was nebulized vs. administered 
via injection, a decrease in anxiety disorder behavior was observed. Previous work had 
shown an epigenetic modification of the ACIS1 expression via CO2 enrichment that was 
correlated with animal distress. Indeed super-elevated concentrations of atmospheric CO2 
tend to generate a powerful pain and anxiety state in model animals and in human subjects. 
The link to ACIS1 expression alteration due to epigenetic modification of mRNA levels, in 
response to elevated CO2, suggests this increase in gene expression is a protective response. 
This is a combined chemoreceptive/nociceptive stress-induced molecular modification 
that has been observed in the medulla oblongata where the protection centers around the 
response to CO2-induced cerebral acidosis that leads to ACIS1-protective modification in 
respiration and nociception. Where epigenetically predisposed GAD and panic disorders 
are correlated with elevated CO2 levels as induced in utero or as the result of ELF-associated 
choking or suffocation, the blockade of the ACIS1 gene with amiloride may be considered as 
a potential pharmacotherapeutic intervention [29]. The key point derived from this study is 
that environmental stress induces a neuroepigenomic response that may instantiate pCO2 
levels and reconditioning toward psychiatric conditions (e.g., GAD) in adults. In a study 
involving over 170 college-aged subjects that were genotyped according to 11 potential 
endogenous biomarker polymorphisms, the respiratory hypersensitivity to elevated CO2 
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Clearly, diet plays a major role in both general and specific epigenomic patterns and these can 
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inherited. Therefore, the distinction between the two forms of modification lies more in the 
degree of alteration in gene expression than in the mechanisms of acquisition or potential for 
inheritance. Indeed, environment plays a very significant role in epigenesis of the endocrine 
system and may be the more robust factor in variations around this physiological axis [16]. 
Since the endocrine hormones play such a major role in anxiety disorders, the connection to 
methylation is robust.

As mentioned above, the degree of DNA or histone methylation is somewhat dependent upon 
the availability of biological methylating agents at the site of reaction. Therefore, adoMET and 
folic acid levels can be linked to the titration of these covalent modifications. The key to under-
stand epigenetic changes is the degree of such events during critical periods of development 
and in particular during disease states that impact metabolism through endocrine control. 
Another key feature of epigenetic changes vs. genetic is the reversibility of the former and the 
stability of the latter. Epigenetic changes that include DNA methylation, histone acetylation, 
methylation, and the expression of small interfering RNA have the largest impact on protein 
levels and can therefore exert more profound control over metabolism than genetic modifica-
tions which may or may not effect protein expression or function [16].

It is conceivable that the mammalian uterus has an active licensing program that is 
involved in selective killing of certain cell masses, for example, the decidua. This would 
allow for preferential embryo adherence and implantation so that the initial phases of the 
mammalian gestation can proceed. As it turns out, sirtuin-mediated control over the inter-
feron pathway may coordinate this licensing. The literature on this subject directs toward 
creating viral-free zones all the way through placental genesis that is mediated by this 
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which in turn is precipitated and processed by nuclear exposure of endogenous retrovirus 
expression and DNA accumulation into satellite DNA endosomes via sirtuin-mediated 
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imprinting of neuropsychological traits might have origins in utero.

This epigenetic reformation and realignment of the developmental program as directed 
by stress requires not only differential changes in multiple gene axes within cell masses 
embedded in complex tissues and organs including circulating leucocytes but also the 
bioenergetic requirements of such cells to mediate proliferation and exposure to noxious 
environments [27, 28].

It has been established that the switch from carbohydrate to fatty acid as the major biofuel is 
linked with central and peripheral inflammation. Both glycolysis and fatty acid beta-oxida-
tion work in tandem to provide reducing equivalents for the electron transport chain and the 
proton pumping mitochondrial ATPase [27, 28].

Such early life adversities (ELFs) as maternal stress during pregnancy have been correlated 
to both anxiety disorders and the potential for the experience of pain throughout life. A 
recent paper has linked animal model carbon dioxide exposure and subsequent hypersen-
sitivity to ELF-associated anxiety [29]. In this study, mice were cross-fostered in an atmo-
sphere enriched to 6% CO2 in the presence or absence of an acid channel ion sensing 1 gene 
(ACIS1) blockade drug called amiloride. When the drug was nebulized vs. administered 
via injection, a decrease in anxiety disorder behavior was observed. Previous work had 
shown an epigenetic modification of the ACIS1 expression via CO2 enrichment that was 
correlated with animal distress. Indeed super-elevated concentrations of atmospheric CO2 
tend to generate a powerful pain and anxiety state in model animals and in human subjects. 
The link to ACIS1 expression alteration due to epigenetic modification of mRNA levels, in 
response to elevated CO2, suggests this increase in gene expression is a protective response. 
This is a combined chemoreceptive/nociceptive stress-induced molecular modification 
that has been observed in the medulla oblongata where the protection centers around the 
response to CO2-induced cerebral acidosis that leads to ACIS1-protective modification in 
respiration and nociception. Where epigenetically predisposed GAD and panic disorders 
are correlated with elevated CO2 levels as induced in utero or as the result of ELF-associated 
choking or suffocation, the blockade of the ACIS1 gene with amiloride may be considered as 
a potential pharmacotherapeutic intervention [29]. The key point derived from this study is 
that environmental stress induces a neuroepigenomic response that may instantiate pCO2 
levels and reconditioning toward psychiatric conditions (e.g., GAD) in adults. In a study 
involving over 170 college-aged subjects that were genotyped according to 11 potential 
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levels was statistically correlated to the ASIC1 common gene variant (rs1108923). This heri-
table variant thus segregated with a general anxiety and panic disorder-linked respiratory 
endophenotype [30]. Whether this gene variant would be either sufficient or necessary for 
respiratory distress-linked anxiety was not addressed. Upon consideration of the patho-
physiological response and potential for genetic and epigenetic diaeventological interac-
tions, it is at best a correlation that requires careful experimentation before validation of 
the argument.

Traumatic brain injury (TBI) is a tremendous health issue worldwide and is responsible for 
a considerable amount of brain-associated permanent disability and death. While physical 
blunt force trauma is a major source of TBI, CO2 intoxication is also a contributing factor. 
Hyperbaric partial pressure of CO2 in the blood (paCO2) alters the autoregulation of blood 
flow to the brain [31]. Blood vessels in the CNS respond to O2, CO2, and pH, and mediate mean 
arterial pressure (MAP) within a short window (50–150 mmHg). When MAP falls above or 
below this range, the capacity for autoregulation collapses and either hypotensive ischemia or 
hypertensive edema can result [31].

These conditions can occur in utero and throughout the post gestational life. This effectively 
induces neuroimmune activation that can be modified via epigenetic mechanisms leading in 
some instances to a potential for predisposition to GAD and other neuropsychiatric disorders. 
Clearly a case for a diaeventological mediated pathophysiological state.

In the specific case of paCO2 effects on autoregulation, decreases cause vasoconstriction while 
an increase in this parameter is associated with vasodilation of the cerebral blood vessels [31]. 
This response is acutely sensitive to paCO2 because CO2 dissolves far better than O2 in aque-
ous. However, the paCO2 effect is directed to control the paO2 for cerebral oxygen demand 
which is essential to prevent brain damage and death. O2 consumption in the brain is linked 
to neuronal and microglial activity. As neuronal action potentials fire, this increases biologi-
cal demand for O2 to drive ATP production via metabolism and the electron transport chain/
oxidative phosphorylation (ETC/OXPHOS) [31]. Both catecholamines and excitatory amino 
acids will increase O2 demand and if blood flow is restricted due to the paCO2, the relative 
concentration of neurotransmitters increases, thus potentiating neuronal damage and microg-
lial activation to generate pro-inflammatory cytokines. When paCO2 is increased, another 
problem arises, and this involves the increase in intracranial pressure because of excessive 
blood flow. This is similar to stroke associated with edema that results in the extravasation of 
vessel contents into surrounding tissues, thus causing an increase in interstitial fluid which 
will induce an immune response [31].

Increases or decreases in CO2 levels in the brain can result in neuroimmune activation that can 
lead to HPA axis stimulation and ultimately the endophenotypes linked to anxiety disorders. 
When this occurs chronically during gestation, the fetus may obtain epigenetic alterations 
in key metabolic, hormonal, and immune pathways leading to a predisposition to anxiety 
disorders in adulthood. Likewise, this can be repeated during early infant and childhood 
development, and into adulthood.
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5. The diaeventological axis

Living systems interact according to a three-dimensional biological trigonal plane according 
to the square of opposition:

A. Universal affirmative: No harm to host(s); maximum benefit to both; rare or occasional 
dependence.

E. Universal negation: Severe harm to hosts; benefit to only 1 host; 100% dependence.

I. Particular affirmative: benefit is disinterested; 50% dependence.

O. Particular negation: Some harm to neither; benefit to neither; no dependence for either.

This interplay involves the macrocosm, but it also appropriately describes the microcosm 
(human body and overall stress) imposed by the microbiome, invading pathogens, autoim-
munity, cancer, autophagy, and senescence. This is the mechanism by which neuropathology 
is established in the CNS as described for example in glioblastoma [32].

Development, differentiation, and the signal transduction cascade network, including neu-
ronal action potentials, neuroimmune mechanisms, and endocrine mediation, compose an 
opposing three-dimensional trigonal plane where the central element is the homeostasis of 
the existing individual.

Indeed, learning and the accumulation of memories and knowledge are all part of a massive 
internal interactome that can be understood compared to advantage, vectorial control, and 
constant failure and compensation. This is the basis for diaeventology as introduced in the 
introduction of this chapter.

There is a natural-native system that encompasses all of these features: the immune system.

Thus, the immune system has two roles in the human body. One is for defense and the other, 
in conjunction with epigenetic mechanisms, generates the existing individual with an ongo-
ing neural network that can learn, via attention and ascent to stress on the system. This is 
accomplished via homologous recombination of variable regions of both the immunoglobulin 
family and the T-cell receptor in concert with chromatin remodeling [33], the histone code, 
and both the acetylome and methylome of cohering DNA [34].

If there is a link between the double aspect of mind and the body, at least one component 
is physical. This connection might be the molecular and cellular adaptive immunological 
interactome that serves to generate neural tracts according to developmental, endocrine, 
and peripheral stimuli, while maintaining repair processes in the CNS, by using the complex 
interactions between microglia and neurons.

It is well established that neuroinflammatory mediators play a critical role in the pathophysi-
ology of brain ischemia, exerting either deleterious effects on the progression of tissue dam-
age or beneficial roles during recovery and repair [35].
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levels was statistically correlated to the ASIC1 common gene variant (rs1108923). This heri-
table variant thus segregated with a general anxiety and panic disorder-linked respiratory 
endophenotype [30]. Whether this gene variant would be either sufficient or necessary for 
respiratory distress-linked anxiety was not addressed. Upon consideration of the patho-
physiological response and potential for genetic and epigenetic diaeventological interac-
tions, it is at best a correlation that requires careful experimentation before validation of 
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lial activation to generate pro-inflammatory cytokines. When paCO2 is increased, another 
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blood flow. This is similar to stroke associated with edema that results in the extravasation of 
vessel contents into surrounding tissues, thus causing an increase in interstitial fluid which 
will induce an immune response [31].

Increases or decreases in CO2 levels in the brain can result in neuroimmune activation that can 
lead to HPA axis stimulation and ultimately the endophenotypes linked to anxiety disorders. 
When this occurs chronically during gestation, the fetus may obtain epigenetic alterations 
in key metabolic, hormonal, and immune pathways leading to a predisposition to anxiety 
disorders in adulthood. Likewise, this can be repeated during early infant and childhood 
development, and into adulthood.
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5. The diaeventological axis

Living systems interact according to a three-dimensional biological trigonal plane according 
to the square of opposition:

A. Universal affirmative: No harm to host(s); maximum benefit to both; rare or occasional 
dependence.

E. Universal negation: Severe harm to hosts; benefit to only 1 host; 100% dependence.

I. Particular affirmative: benefit is disinterested; 50% dependence.

O. Particular negation: Some harm to neither; benefit to neither; no dependence for either.

This interplay involves the macrocosm, but it also appropriately describes the microcosm 
(human body and overall stress) imposed by the microbiome, invading pathogens, autoim-
munity, cancer, autophagy, and senescence. This is the mechanism by which neuropathology 
is established in the CNS as described for example in glioblastoma [32].

Development, differentiation, and the signal transduction cascade network, including neu-
ronal action potentials, neuroimmune mechanisms, and endocrine mediation, compose an 
opposing three-dimensional trigonal plane where the central element is the homeostasis of 
the existing individual.

Indeed, learning and the accumulation of memories and knowledge are all part of a massive 
internal interactome that can be understood compared to advantage, vectorial control, and 
constant failure and compensation. This is the basis for diaeventology as introduced in the 
introduction of this chapter.

There is a natural-native system that encompasses all of these features: the immune system.

Thus, the immune system has two roles in the human body. One is for defense and the other, 
in conjunction with epigenetic mechanisms, generates the existing individual with an ongo-
ing neural network that can learn, via attention and ascent to stress on the system. This is 
accomplished via homologous recombination of variable regions of both the immunoglobulin 
family and the T-cell receptor in concert with chromatin remodeling [33], the histone code, 
and both the acetylome and methylome of cohering DNA [34].

If there is a link between the double aspect of mind and the body, at least one component 
is physical. This connection might be the molecular and cellular adaptive immunological 
interactome that serves to generate neural tracts according to developmental, endocrine, 
and peripheral stimuli, while maintaining repair processes in the CNS, by using the complex 
interactions between microglia and neurons.

It is well established that neuroinflammatory mediators play a critical role in the pathophysi-
ology of brain ischemia, exerting either deleterious effects on the progression of tissue dam-
age or beneficial roles during recovery and repair [35].
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The immune response could function to generate the networked synaptic connections in the 
brain during development and throughout life. Soon after an ischemic insult, increased levels 
of cytokines and chemokines enhance the expression of adhesion molecules on cerebral endo-
thelial cells. This causes the adhesion and transendothelial migration of circulating neutro-
phils and monocytes [36]. These immune cells may accumulate in the capillaries, decreasing 
cerebral blood flow. They can further extravasate into the brain parenchyma, thus impacting 
neuropsychiatric states [37].

Besides this, the infiltrating leukocytes, as well as resident brain cells, (neurons and macro-
phage-like microglia) may release pro-inflammatory agents like cytokines, chemokines, and 
oxygen/nitrogen radicals that result in tissue damage [38]. Moreover, recent studies have 
highlighted the involvement of matrix metalloproteinases in the propagation and regulation 
of neuroinflammatory responses to ischemic brain injury. These enzymes cleave protein 
components of the extracellular matrix such as collagen, proteoglycan, and laminin, but also 
process a number of cell-surface and soluble proteins, including receptors and cytokines 
such as interleukin-1β, thus promoting CNS inflammation and the potential for anxiety dis-
orders [39].

The innate immune cells, macrophages, are classified into inflammatory or anti-inflamma-
tory. Inflammatory macrophages differentiate in response to microbial and tumor antigens 
and interferon γ by producing pro-inflammatory cytokines at the site of nascent infection and 
cancerous lesions [40].

Anti-inflammatory macrophages differentiate via signaling by glucocorticoids or anti-inflam-
matory (type II) cytokines like IL-4, IL-13, and IL-10 where they promote TH2 immunity and 
mediate tissue remodeling, wound healing, and immune modulation.IL-4 and IL-13 drive 
anti-inflammatory macrophage polarization through the IL-4 receptor alpha chain (IL-4Rα), 
and anti-inflammatory polarization is also promoted by activation of several master regula-
tors, including signal transducer and activator of transcription 6 (STAT6), Krüppel-like factor 4 
(KLF4), and interferon regulatory factor 4 (IRF4), thus implicating all of these proteins in control 
over the generation of anxiety [40].

Macrophage polarity and activation are linked to neuropsychiatric conditions including GAD 
and MDD. A case in point is acute respiratory distress syndrome (ARDS) [41].

Acute respiratory distress syndrome (ARDS) is associated with an imbalance in the level of 
respiratory oxygen intake and CO2 release and thus is linked to known potential pathophysi-
ological states and GAD. ARDS can be fatal if not treated appropriately. In adults, it is associ-
ated with stiffness of the respiratory system evident in the pulmonary oxygenation step. This 
results in both chronic and acute hypoxemia. ARDS pathology is characterized by injury to 
the capillary endothelia and subsequent damage to alveoli, severe arterial vasoconstriction, 
and pulmonary hypertension [42]. Subsequent to lung injury, ARDS patients are typically 
treated with granulocyte/macrophage colony stimulating factor (GM-CSF) as a component of 
their pharmacotherapy [41].
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GM-CSF is a pro-inflammatory cytokine associated with enhancing the level of circulating 
leucocytes while decreasing fetal hemoglobin levels in sickle cell anemia patients, making 
it a potential target for blockade with pharmacological agents [43].GM-CSF is linked to 
decreased oxygenation in the blood and increased immune activity-associated inflammation. 
While GM-CSF was also linked to depression and anxiety score elevation in ARDS patients, 
corticosteroids, which reduce the inflammatory response, had the opposite effect on these dis-
orders [41].GM-CSF expression is stimulated by pro-inflammatory cytokines and inhibited by 
anti-inflammatory cytokines and also serves to both stimulate and regulate pro-inflammatory 
cytokines, thus suggesting a direct role in the activation of type I macrophages, which have 
been linked to GAD and associated depressive disorders [44].

Bioenergetic reprogramming is associated with macrophage polarization. The inflammatory 
macrophage cell type is fueled by aerobic glycolysis and can be triggered by LPS ± IFN-γ. 
With the anti-inflammatory lineage, IL-4 induces the expression of PPARγ, which in turn 
transcriptionally activates the urea cycle enzyme arginase 1 (Arg1), and the β-oxidation of 
fatty acids (Beta-OX) along with ETC/OXPHOS increased capacity via mitochondrial biogen-
esis. To fuel the anti-inflammatory bioenergetics, IL-4 also induces expression of CD36 which 
acts as a membrane receptor for circulating low-density lipoprotein (LDL) and VLDL-rich 
TAG. Finally, the unloading of TAG and associated fatty acid hydrolase activity is linked to 
Beta-OX, thus completing the anti-inflammatory polarization [40]. Inhibiting neuroinflamma-
tion has become a new strategy in biological psychiatry.

A recent report examines the use of a potential probiotic bacterium, Mycobacterium vaccae 
NCTC 11659 [45]. M. vaccae could become a biological means to treat anxiety disorders and 
its mechanism may involve the enhancement of T regulatory cells (Treg) which act to curtail 
T-effector (Teff) cell-meditated inflammation via the stimulation of anti-inflammatory cyto-
kines such as IL-10, and TGF-β regionally in the hippocampus. Whether biofuel switching 
plays a role in this response has not been fully addressed, but elsewhere it has been reported 
that Treg-cell metabolism toward Beta-OX and lipid utilization enhances the Treg control over 
Teff-cell-mediated inflammatory responses and further that Teff cells tend to use aerobic gly-
colysis over Beta-OX [46].

Besides neuronal firing, hormonal signaling, cell transduction cascades, cytokine and chemokine 
synthesis and release, and immune cell epigenetic patterning, this biofuel connection to anxiety 
disorders helps to explain how in utero dietary fluctuations can affect the developing fetus.

6. Conclusions

The pre-programming of the neuroimmuno epigenome may be one of the pillars of longitu-
dinal psychiatric disease development. A diaeventological paradigm is thus developing to 
explain the biological patterning of anxiety disorders. Figure 2 below provides a developmen-
tal time course for the molecular and cellular GAD patterning described in the text.
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Dental anxiety has been reported to be a common problem affecting widespread societies, 
hence a global public health concern. This chapter provides an updated information to 
dental practitioners, about dental anxiety and its implication to oral health-care attendance 
and service delivery. It is introduced by defining dental anxiety, providing a summary of 
prevalence of the problem among children and adults; and its relationship with sociode-
mography, oral health status, and cultural issues. Causes of dental anxiety and simple 
ways to diagnose it and management options of dental anxiety for different age groups 
of populations are summarized to assist dental practitioners during patient management. 
How dental anxiety influences dental attendance and ultimately impact oral health sta-
tus of populations; and its relationship with oral health-care delivery are also discussed. 
Finally, preventive measures both in community and clinical settings are provided and 
recommendation for dental professionals and other stake holders is outlined.
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1. Introduction

1.1. Definition

The terms dental anxiety, fear, and phobia, though often used mutually, differ depending on 
the situation within which they occur. Nevertheless, a distinction has been made between these 
terminologies. Dental fear is a reaction to a known danger, which involves a “fight-or-flight” 
response when confronted with a threatening stimulus. On the other hand, dental anxiety is a 
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reaction to an unknown danger, and dental phobia is basically the same as fear, only much stron-
ger, whereby the “fight-or-flight” response occurs when just thinking about or being reminded 
of the threatening situation [1].

Dental anxiety is extremely common, and most people experience some degree of the anxiety 
especially if they are about to have a certain dental procedure done which they have never expe-
rienced before. Moreover, someone with a dental phobia will avoid dental care at all costs until 
either a physical problem or the psychological burden of the phobia becomes overwhelming. In 
this chapter, the term dental anxiety is employed.

1.2. Prevalence of dental anxiety

Dental anxiety is reported to be a global public health concern due to its effects on individual’s 
oral health and quality of life. The prevalence of the condition in children ranges from 5 to 
61% [2, 3] and in adults from 1 to 52% [4–12], inclusive of participants with both moderate and 
high dental anxiety.

1.3. Factors associated with dental anxiety

1.3.1. Sociodemographics

A majority of studies done reveal that females of all age groups, younger age and people who 
are classified to have low level of education are at more risk of having dental anxiety [2, 11]. 
The main reasons cited for the observed differences are more linked to environmental factors 
rather than biological makeup among children. However, Folayan and coworkers [13] revealed 
no differences in the prevalence of dental anxiety with sociodemography in children, while 
Minja et al. [11] showed no sex difference in their study among adults.

1.3.2. Oral health status

Individuals with poor oral health status are reported to perceive dental anxiety than their 
counter parts with good oral health status. Clinically, these patients are observed to have high 
number of decayed and missing teeth and less restored teeth [14–16]. DeDonno [17] revealed 
an association between participants’ dental anxiety and oral hygiene, whereby individuals 
with dental anxiety were seen to have poor oral hygiene. Furthermore, patients who are den-
tally anxious are usually least satisfied with the appearance of their teeth [18].

1.3.3. Oral health-related behaviors

Population studies show that individuals with dental anxiety have difficulties to attend to 
a dentist [19]. Dental anxiety has also been reported to impact on individuals’ daily living 
including modification of eating habits, such as avoidance of hard to chew and foods that 
cause sensitivity. Further to this, individuals with dental anxiety are reported to have a high 
tendency to self-medication so as to avoid visiting a dentist [20].
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1.3.4. Cultural issues

The role of culture and norms in modifying individual’s perception of dental fear and anxiety is 
also of prime importance when explaining these phenomena. Culture has been reported to have 
influence on perceiving dental anxiety [21]. Studies have shown that dental anxiety expres-
sion significantly varied according to ethnicity as well as religion due to the engraved dental 
anxiety coping mechanisms and expression among different cultures [22]. Generally, it has been 
reported that societies with cultures that emphasize on greater self-control, emotional restraint, 
and compliance to social rule (such as some Asian and African countries) were more likely to 
score higher in their fears/anxiety [23].

2. What is dental anxiety

In order to understand the dental anxiety well, it is important to explain its pathway, causes, 
diagnosis, and management.

2.1. Dental anxiety pathway

Five theories are thought to better explain the pathways of dental anxiety: Pavlovian cognitive 
conditioning, informative pathway, vicarious conditioning, verbal transmission/threat, and parental 
pathway [24].

Pavlovian cognitive conditioning is the most commonly utilized pathway of dental fear and anxi-
ety used by the patients, whereby past painful dental experience may negatively impact an 
individuals’ future dental attendance.

Informative pathway is an indirect pathway to phobia that involves learning about fearful den-
tal events as told by other individuals.

Vicarious conditioning is another indirect pathway, whereby individuals may acquire dental 
phobia by learning indirectly through observing the responses of others attending a dentist.

In Verbal transmission/threat, there is no direct observation of traumatic/fearful event, but through 
hearing or reading about dangerous or threatening information about a stimulus irrespective of 
an actual presence of the threating stimulus. In this pathway, dental visit is used as a disciplin-
ary measure for misbehaving.

Parental pathway refers to a situation where a fearful behavior displayed by a parent becomes 
a pathway of acquiring dental anxiety by a child. A stronger relationship is observed when it 
is the mother who expresses intensified fearful behavior.

2.2. Causes of dental anxiety

Dental anxiety has a wide range of causes and hence it is considered complex and multifacto-
rial [25]. The causes may be patient, provider, or environment related. The patient-related 
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causes include past dental experience, pain, influence of family, or peer experience and per-
sonality, whereas provider-related causes include communication techniques and provider’s 
bad behavior. Environmental-related causes include sounds of drills or other apprehensive 
patients, unpleasant smell/clinic area, and sight of blood or local anesthetic injections [26].

2.3. Diagnosis of dental anxiety

The importance of proper diagnosis of dental anxiety cannot be underrated. Identifying 
anxious patients helps a dental care provider to plan for appropriate ways and procedures 
for managing the patient. Several means have been developed to identify patients who have 
dental anxiety before treatment is initiated, so as to assist a dentist to provide appropriate 
treatment with no negative consequences to both the patient and provider. The measures are 
grouped into two: use of questionnaires and objective measures of dental anxiety.

2.3.1. Use of questionnaire

Using reliable and easy-to-administer tools for assessment of dental anxiety at the dental set-
ting is beneficial for the dental team [27]. Despite the presence of a number of pretreatment 
questionnaires for patient administration, very few dental health-care providers utilize them 
[28]. Using self-reported questionnaire has been reported to be useful to assist in disclosing 
as well as reducing dental anxiety, as it might be a way for the dental team to gently build 
rapport with a patient [29]. A number of self-rated tools are available and no single instrument 
can be regarded as a gold standard set of questions. Mentioned here are the most commonly 
used and have shown acceptable psychometric properties for use in different languages world-
wide. These measures are simple, easy to use, and acceptable to both patients and dental team 
[30–32]. They include a four-item Corah’s dental anxiety scale (CDAS) and a five-item modified 
dental anxiety scale (MDAS) which proved to be suitable for use among adults. The results can 
be utilized in grouping patients according to the level of dental anxiety that is low, moderate, 
and high. Other measures suitable for use among children are the modified child dental anxiety 
scale (MCDAS) containing eight questions; and a faces version of the modified child dental 
anxiety scale (MCDASf) that incorporates facial images on the response format, and this can 
be used by children as young as 3 years old [27, 29]. Use of questionnaires assists in identifying 
patients with dental anxiety thus allows planning for possible approaches that can be utilized 
for management of patients, as suggested by Newton and coworkers [33].

2.3.2. Objective measures

Measuring patients’ vital signs can add into the identification of patients with dental anxiety 
at the dental clinic setting. These measures are assessment of blood pressure, pulse rate, pulse 
oximetry to assess blood oxygen levels which is affected by stress and anxiety, finger tempera-
ture, and galvanic skin response that measures skin conductance of weak electric current [29, 34].

2.4. Management of dental anxiety

When managing a patient with dental anxiety, utilization of different measures to counter 
anxiety will depend on the patient’s history, age, and cooperation. In all instances, a dental care 
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provider needs to portray behavior that will contribute to reducing anxiety to the patient. These 
include, but not limited to, being composed and relaxed, friendly to the patient, avoiding being 
judgmental or instilling pain, being supportive and encouraging to the patient, and working 
efficiently [26, 29]. Different measures are employed in managing patients with dental anxiety 
as explained below according to the age group of the patient.

2.4.1. Management in children

In managing children with dental anxiety, the following is suggested:

• Allocate enough time for appointment.

• Communicate effectively.

• Utilize the four “s” principle by reducing triggers of stress. These are sight of injections, 
handpieces, and blood; smell of materials such as eugenol; sound of drilling or other patients 
crying; and sensation of vibrating instruments.

• Distract the patient using music, video.

• Give a sense of control over the procedure by involving the patient during treatment, like 
to raise hand when feeling pain or uncomfortable.

• Reduce pain by giving enough anesthesia.

• Provision of cognitive behavioral therapy (CBT).

• Provision of relaxation therapy for older children that will assist patients to gain control 
over their psychological state. The techniques can be given before and even during the 
procedure. These may include Jacobsen’s progressive muscular relaxation, paced breathing 
techniques.

In highly anxious patients who could not do any of the psychotherapeutics, pharmacotherapy 
may be indicated such as:

• Conscious sedation technique, whereby drugs are provided to render an anxious patient 
to a depressive state. The routes of application can be oral, sublingual, intramuscular, rec-
tal, and in dental setting with enough resources, intravenous administration, or inhalation 
using nitrous oxide (N2O) gas.

• When the above techniques do not help, the practitioner can refer the patient to a specialist 
psychologist for further management or can resort to general anesthesia if equipment and 
trained personnel are available.

2.4.2. Management in adults and older adults

All the techniques used in children can be utilized when managing adults with dental anxiety. 
In addition, the following techniques can be employed:

• Utilization of computer-assisted relaxation learning (CARL), which is a self-paced treatment 
by patients to cope with dental anxiety (needle specific) without the presence of a therapist.
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over their psychological state. The techniques can be given before and even during the 
procedure. These may include Jacobsen’s progressive muscular relaxation, paced breathing 
techniques.
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may be indicated such as:

• Conscious sedation technique, whereby drugs are provided to render an anxious patient 
to a depressive state. The routes of application can be oral, sublingual, intramuscular, rec-
tal, and in dental setting with enough resources, intravenous administration, or inhalation 
using nitrous oxide (N2O) gas.

• When the above techniques do not help, the practitioner can refer the patient to a specialist 
psychologist for further management or can resort to general anesthesia if equipment and 
trained personnel are available.

2.4.2. Management in adults and older adults

All the techniques used in children can be utilized when managing adults with dental anxiety. 
In addition, the following techniques can be employed:

• Utilization of computer-assisted relaxation learning (CARL), which is a self-paced treatment 
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• Individual systematic desensitization, whereby patients are gradually introduced to a fear-
ful stimulus and learn to cope with anxiety by utilizing another method such as CARL or 
relaxation therapy methods.

• For patients whose anxiety is induced by a needle, computer-controlled local anesthesia 
can be used; or electronic dental anesthesia, wherein anesthesia is achieved based on 
“gate-control theory of pain,” with no use of a needle. This method, though, is expensive 
and requires special training.

• Adults could also be referred for group therapy with specialist psychologist and behavioral 
therapist.

2.4.3. Benefits to patients

A patient will calm down, hence be receptive of oral health information provided for his/her 
own benefit. Furthermore, the patient will allow receiving the required treatment. Ultimately, 
the patient will be positively motivated, on a long-term basis and thus acquire positive atti-
tudes toward dentistry.

2.4.4. Benefits to practitioner

This will assist service provider to be at peace, hence facilitate accurate provision of the 
required treatment. The whole scenario will, eventually, minimize occupational stress.

3. Dental anxiety and its consequences to oral health-care attendance 
and delivery

Generally, dental procedures take a couple of minutes to accomplish, and therefore require a 
patient to be calm and cooperative in the dental chair. Unfortunately, this is not always the case, 
since some patients are apprehensive probably because most procedures are either believed or 
are actually associated with some degree of pain to the patient. Furthermore, dental patients 
are usually “alert” or “not ill,” thus in full perception of all that is happening. This situation 
contributes to acquisition of dental anxiety.

3.1. Influence of dental anxiety on dental attendance and oral health status

It has been observed that individuals with dental anxiety tend to fail to keep appointments, 
avoid attending to a dentist for dental care or complying with prescribed treatment [35]. This 
tendency cuts across all individuals regardless of their socioeconomic status or geographical 
location. Dental anxiety is also associated with poor dental health conditions [36]. Research 
shows that anxious patients possess poor oral health when compared to nonanxious counter-
parts in terms of decayed, missing, and filled teeth [37]. Moreover, poor oral health conditions 
negatively impact individuals’ quality of life [38, 39]. Generally, dental anxious patients have 
been viewed as unreliable and of poor economic risk [26].
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The cycle of dental anxiety (Figure 1) explains the interrelationship of the above. Whereby, an 
individual with dental anxiety is usually worried and anticipates that something bad is going 
to happen if she/he visits a dentist; thenceforth, tends to delay or avoid dental attendance. 
This action deprives the individual from receiving dental preventive care and treatment and 
thus leads to deterioration of oral health, poor oral health status, and poor dental-related 
quality of life. Poor oral health, coupled with feeling of guilt, shame, inferiority, and worry 
of being reprimanded by a dentist for oral neglect, further increases dental anxiety and the 
cycle continues [40, 41]. Failure to provide the required treatment to counter dental anxiety, 
the vicious cycle will continue. It has been suggested that effective treatment of dental anxiety 
will improve dental attendance and ultimately the oral health of individuals [42].

3.2. Influences of dental anxiety on oral health-care delivery

Good oral health-care delivery entails harmonious environment contributed to by both pro-
viders and patients as well as dental environment. When either party’s attributes are not posi-
tive toward reaching a harmonious environment, it may interfere with attaining the intended 
management goals.

3.2.1. Provider perspective

Provider’s good communication skills coupled with proper use of behavior management tech-
niques as well as positive behavior toward dental patients play a significant role in creating a 
harmonious dental treatment environment. The reverse may induce dental anxiety or exacer-
bate the already anxious situation [43]. Ultimately, treatment may take longer or may have to 
be rescheduled but may also be compromised. Various consequences of this situation include 
loosing patients, bad provider reputation, and negative professional image, as well as negative 
economic implications. Consequences affecting the patient directly include eliciting pain and 

Figure 1. The vicious cycle of dental anxiety [40, 41].
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Generally, dental procedures take a couple of minutes to accomplish, and therefore require a 
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are actually associated with some degree of pain to the patient. Furthermore, dental patients 
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It has been observed that individuals with dental anxiety tend to fail to keep appointments, 
avoid attending to a dentist for dental care or complying with prescribed treatment [35]. This 
tendency cuts across all individuals regardless of their socioeconomic status or geographical 
location. Dental anxiety is also associated with poor dental health conditions [36]. Research 
shows that anxious patients possess poor oral health when compared to nonanxious counter-
parts in terms of decayed, missing, and filled teeth [37]. Moreover, poor oral health conditions 
negatively impact individuals’ quality of life [38, 39]. Generally, dental anxious patients have 
been viewed as unreliable and of poor economic risk [26].
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contributing to patients’ unpleasant dental experience. Handling an anxious patient when not 
prepared has been reported to add stress on the dentist and the dental team as a whole [44].

3.2.2. Patient perspective

Delaying, rescheduling, or avoiding dental visit due to dental anxiety leads to seeing a dentist 
only when it is inevitable, which may end up into a need for complicated treatment [36]. The 
latter might bring about more anxiety, failure to abide to instructions, or comply to preventive 
care hence exaggerate oral health problems [43]. Unfortunately, causes of dental anxiety such 
as personality, past dental experience, or family/peer influence are basically out of patients’ 
control. Therefore, they need to be assisted to overcome the anxiety, which is a sole responsi-
bility of the dental team. The dental team should have a broad approach on patient’s needs, 
not be judgmental while managing the patient, instead do all that is required to allay the 
patient’s anxiety, thus facilitating provision of proper care.

3.2.3. Environmental perspective

Dental environment is generally perceived by patients to be unfriendly, offensive, and anxiety-
provoking, especially so by anxious patients. The looks of the dental chair and its accessories 
may not give an appealing first impression. Smell of the medicaments as well as invasive con-
tact in the mouth, sound of the drill, sight of blood are some of the situations that most patients 
may have difficulties to tolerate [45]. The dental environment condition, coupled with the 
nature and duration of dental treatment procedures, may bring about or amplify patient dental 
anxiety. This situation will interfere with delivery of dental care. It is, therefore, the responsibil-
ity of the dental team to make sure that the dental environment is friendly to patients with or 
without dental anxiety.

3.3. Prevention of dental anxiety

Like in any other disease/condition, prevention before development of dental anxiety is impor-
tant for effective management of patients. This may entail putting in place modifications to 
address operators, patients, or dental clinic environment concerns. Further to this, strategies 
aiming at the community may be critical.

3.3.1. Modification of operator characters

Operators/dental team character plays a big role in determining future behavior of dental 
patients. Particularly, what the patient experiences at his/her first visit to a dentist is what shapes 
his/her attitudes with dental care services [46]. Positive behavior of operator and the dental team 
will automatically influence positive attitudes and minimize chances for dental anxiety. On the 
contrary, a bad operator/dental team behavior may induce, as well as exaggerate, dental anxiety 
in patients [43, 47]. To prevent operators/dental team from inducing dental anxiety, starting 
from the moment the patient enters the dental clinic to exiting, it is advisable for the team to 
have good communication skills, be sympathetic, have empathy, and be able to control temper. 
To make this happen, proper training and continuing education on prevention of dental anxiety 
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are of paramount importance. Therefore, the provider and dental team at large should strive to 
intentionally acquire these characteristics, which will lead to having positive behavior toward 
patients, particularly to be understanding to anxious ones.

3.3.2. Modification of patient characters

Every dental patient has his/her own preconceived ideas about dental care. Apparently, each 
patient might be anxious depending on his/her personality trait, past dental experience, influence 
from family and peers, etc. Therefore, all patients attending the dental clinic should be calmed 
down and be made to relax regardless of whether the patient is anxious or not, (Figure 2a and b).  
This is a sole responsibility of the dental team [48].

3.3.3. Modification of dental clinic environment

Most patients consider the dental environment to be unfriendly and anxiety provoking. For 
this reason, various efforts have been made by dental professionals to modify the environ-
ment so as to counter that effect (Figures 3 and 4). The efforts include avoiding white uni-
forms by using attractive colorful attire, minimizing bright lights, playing soft/relaxing music, 
placement of nondental attractions in waiting rooms, making reception and waiting rooms 
colorful for children, minimizing noise from dental instruments/equipment by sound proof-
ing the operating rooms, and intentionally engaging a receptionist who is charming, positive, 
and having caring attitudes to patients. Other measures are utilization of aromatherapy and 
sensory-adapted dental environment (SDE). Aromatherapy in dental settings is done using 
essential oils, the most common ones being smell of orange and lavender. Lavender smell has 
been shown to produce positive physiological and pharmacological effects which proved to 

Figure 2. (a) A 7-year-old child presenting with dental anxiety trying to stop the doctor from performing oral examination. 
(b) The same child while a dentist employs behavior management techniques to allay the child’s dental anxiety (pictures 
by courtesy of Dr. Gustav Rwekaza).
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not be judgmental while managing the patient, instead do all that is required to allay the 
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may not give an appealing first impression. Smell of the medicaments as well as invasive con-
tact in the mouth, sound of the drill, sight of blood are some of the situations that most patients 
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his/her attitudes with dental care services [46]. Positive behavior of operator and the dental team 
will automatically influence positive attitudes and minimize chances for dental anxiety. On the 
contrary, a bad operator/dental team behavior may induce, as well as exaggerate, dental anxiety 
in patients [43, 47]. To prevent operators/dental team from inducing dental anxiety, starting 
from the moment the patient enters the dental clinic to exiting, it is advisable for the team to 
have good communication skills, be sympathetic, have empathy, and be able to control temper. 
To make this happen, proper training and continuing education on prevention of dental anxiety 
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are of paramount importance. Therefore, the provider and dental team at large should strive to 
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Every dental patient has his/her own preconceived ideas about dental care. Apparently, each 
patient might be anxious depending on his/her personality trait, past dental experience, influence 
from family and peers, etc. Therefore, all patients attending the dental clinic should be calmed 
down and be made to relax regardless of whether the patient is anxious or not, (Figure 2a and b).  
This is a sole responsibility of the dental team [48].
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Most patients consider the dental environment to be unfriendly and anxiety provoking. For 
this reason, various efforts have been made by dental professionals to modify the environ-
ment so as to counter that effect (Figures 3 and 4). The efforts include avoiding white uni-
forms by using attractive colorful attire, minimizing bright lights, playing soft/relaxing music, 
placement of nondental attractions in waiting rooms, making reception and waiting rooms 
colorful for children, minimizing noise from dental instruments/equipment by sound proof-
ing the operating rooms, and intentionally engaging a receptionist who is charming, positive, 
and having caring attitudes to patients. Other measures are utilization of aromatherapy and 
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essential oils, the most common ones being smell of orange and lavender. Lavender smell has 
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be effective in reducing state anxiety [49]. Similarly, SDE, which has been utilized and proved 
to be effective for management of dental anxiety, is also helpful in reducing the anxiety and 
relaxing the patient [45].

3.3.4. Community prevention

At community level, prevention of dental anxiety through giving education is a responsibility 
of the dental team. The education should primarily be directed to children since the onset of 
dental anxiety often occurs in childhood. This implies that early intervention will help to pre-
vent the problem from extending into adulthood, but adults should also be involved. Among 
measures of intervention at community level, it is to inform the community on the impact 
of dental anxiety on individual’s oral health status, oral health-care attendance, and service 
delivery. Another measure is to educate and discourage individuals from sharing their dental 
fears and/or negative dental experiences in such a way that it may influence others to develop 

Figure 3. A patient-friendly dental clinic reception (picture by Jacob Francis, courtesy of Smiles dental clinic).

Figure 4. A child-friendly dental surgery (picture by Jacob Francis, courtesy of Smiles dental clinic).
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dental anxiety or negativity toward dentistry. Furthermore, it is beneficial to empower the 
community to prevent dental diseases, to encourage them on the importance of regular visit 
to a dentist for checkup, and to strongly disapprove the use of dental visit/services as punitive 
measure or to shape behavior [24, 48]. Moreover, population screening for dental anxiety will 
assist in identifying those who are affected thus earmarking them for preventive intervention.

4. Conclusions

Dental anxiety is a problem affecting populations of all ages, from all geographical locations. 
It affects individuals’ oral health status, interferes with dental attendance and service deliv-
ery. Dental professionals, therefore, have a major role to play in the management and preven-
tion of dental anxiety among dental patients and the community at large.

5. Recommendations

We recommend that:

1. Dental professional associations and dental teaching institutions should conduct work-
shops and continuing education and professional development (CPD) courses for the 
dental fraternity on management and prevention of dental anxiety.

2. Dental professionals to educate themselves on the different options of management and 
prevention of dental anxiety.

3. Dental professionals to educate community on dental anxiety.
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dental anxiety or negativity toward dentistry. Furthermore, it is beneficial to empower the 
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Abstract

To consider anxiety as an epileptical equivalent, several considerations have to be taken 
into account. First of all, what is anxiety and what is if possible a universal conception of 
epilepsy, and I say this because although we have the DSM series, the International League 
Against Epilepsy and everybody talks about “consensus” the way we classify almost every 
syndrome in medicine tends to dilute due to the diversity of clinical manifestations that 
have to be taken into account, so where and how do we apply such terms. There we have 
our “new” platform to understand, directly and indirectly, the role of temporal lobe syn-
dromes, which, by the way, we all “have” but need to be discerned, as we can appreciate in 
EEG quantitative analysis: as to why temporal lobe is always marking for increased activity?

Keywords: anxiety, epilepsy, temporal lobe, limbic

1. Introduction

Examples of these are headaches, even though we have classic definitions and descriptions 
of such “disease” in Oliver Sacks in his book Migraine [1], in which, by the way, he makes 
a central point and establishes serious questioning toward cultural aspects of photopsias: a 
kind of environment influence and memory in its manifestations.

Once upon a time, during my practice in the Lacandon jungle during the late 1970s, a patient 
came in talking and complaining using the indigenous Mayan Tzéltal language; said to my 
interpreter: I feel Kuúch, which means pain: But what kind of pain?

The usual semiology did not work within this context. He had a heart ache which at the end 
of this consultation meant, he was depressed and the anxiety made his heart “ache.”

© 2018 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
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I asked myself if this heart could really “ache” though it came from emotional impact. The 
answer (to my best clinical knowledge) was YES, it aches. What else could drive this man to 
search for help, in a context of magical thoughts, shamanes and syncretic ideas?

Years later as a specialist, I became very interested in the temporal lobe, with a very big question: is 
the temporal lobe and its connections with ventral-lateral thalamus responsible of such symptoms?

Again the answer was YES. And if so, how to prove it?

Again if so: can we consider the temporal lobe and its connections the real rhythm pacer of the 
brain, instead of the occipital? Again the answer is YES [2].

The quest started about 20 years ago: Prove it!

So here are the facts that were gradually published in my native language: Spanish [2–4].

www.evpol.com.mx

Reviewing antecedents and history, we owe a great deal to three persons: Paul Broca, Wilder 
Penfield, and Isaac Costero. We are talking a century later about the Cajal legacy from Spain.

Paul Broca a century ago talked and supported the internal brain or Limbic system, Wilder 
Penfield mapped the homunculus 1930s, and Costero (1980s) established the neurovegetative 
connections of carotid sensors with CNS and thalamic connections.

There we have our “new” platform to understand, directly and indirectly, the role of temporal lobe 
syndromes, which by the way we all “have” but need to be discerned, as we can appreciate in EEG 
quantitative analysis (Figure 1): as to why temporal lobe is always marking for increased activity?

So up to now, we have more data to correlate symptoms with changes in the EEG and sophis-
ticated imaging and biological markers that do not contradict other models of Mind Brain 
Analysis (like the Game theory originated in the nineteenth century).

Figure 1. Geometrical power frontotemporal syndrome (courtesy of Pando et al.).
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The models involve blood-brain barrier (BBB) studies of markers like S100B protein (Pando 
et al. in print); choline/creatine ratio visualizes through spectroscopy the affective disorders 
or PET/CT as marker for dementia and epilepsy particularly temporal lobe, then it has to 
mean something correlating it with clinical manifestations (Figures 1–5).

Figure 2. Frontotemporal views of one of our specimens. (courtesy of Pando et al. National institute of Cardiology 
“Ignacio Chavez”).

Figure 3. PET/CT with temporal lobe asymmetry (FDG marking). Courtesy of Pando et al., images from CT scanner, 
Mexico City.
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2. Mind and game theory

These few examples of technological biomedicine can and must be applied to brain function and 
neuropsychiatry and not only statistics and few specialists writing “consensus” for everybody. 

Figure 5. Wilder Penfield (public photograph). Mapped the homunculus (Johns Hopkins University).

Figure 4. Single positron emitted tomography with cortical hypo-perfusion post hypovolemic shock. (Courtesy of Pando 
et al.).
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We all experience clinical variations of the very same frontotemporal syndrome, and these 
instruments are allowing us to understand how to aboard them (including autopsies) (Figure 2), 
which are being underestimated nowadays.

So if anxiety means a constant or increasing FEELING of emotional discomfort, with an 
urgent necessity of relief by searching just about any means available; like in the game theory, 
the brain responds:

If you have a certain set of cards and it is the upper hand to the “house,” you pass through 
to the reward that is transmitting the message that your senses are sending whatever the 
environmental stimuli is.

There are times though in which the message does not go through, with a barrier of an 
overwhelmed house (brain) with demand of reward, and central temporal lobe like in 
medial sclerosis discharges (Figures 1–3), that is, with an alarm manifestation but abnor-
mally with persistent anxiety, no matter the prefrontal cortex. So the frontal is freed from 
emotional filters and thought containment is surpassed within the balance that the frontal 
and temporal lobe must have. A psychosis is established at least for the duration of the 
ictus, perpetuating itself until either by internal homeorrexic mechanisms or external inter-
vention (Figure 2).

The intensity of the phenomena varies from mild to panic attacks and the process can be 
triggered by any disrupting affective loss up to discharges that come from altered networks 
from a growing tumor.

Everybody “has” a frontotemporal syndrome, in any time given; [2–5] because that is how 
we respond emotionally; but it is to the clinician to determine the underlying pathology if so 
[6–11].

The temporal lobe epilepsy is one of them characterized to behave as a seizure and marking 
(EEG) to the temporal inferior and superior temporal gyrus [6–9, 11] (Figure 2).

Clinically corresponds to nine subtypes obtained through the clinical analysis and combina-
tion of temporal and frontal manifestations, considering the following variables:

C = psychotic manifestations.

P = neurodevelopmental antecedents including genetical traits.

A = epileptic behavior, including panic attacks, generalized anxiety and depressive refractory 
mood that fluctuates within hours.

L = individuals that simulate or plainly lie.

K = sensoperceptual dysfunction. We see what we want to see not corresponding to proper 
protective neural networks function and memory.

Attached a report from the EVPOL (Virtual EEG, Pando et al.) SYSTEM that correlates the 
geometric power of the cerebral map with a 100 question inventory of frontotemporal mani-
festations related as well to anxiety and panic attacks [2–5] (Figure 6).
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The following is described in the opinion that is shown later. The image shows the points in 
the brain linked to the behaviors.

• Opinion:

 ○ There are antecedents of risk to health, both of a genetic nature and of consequences 
against environmental interactions, with implications depending on the individual’s pre-
disposition to physical or psychological illness over the course of growth and development

 ○ Due to family history, you cannot perceive the information correctly. You may have 
obvious or compensated learning disorders.

• This opinion is the product of deep scientific and clinical research. Dr. Luis Pando-Orellana 
endorses and issues this opinion to the best of his knowledge and belief. Dr. Luis Pando-
Orellana is a doctor and Doctor of Sciences with a specialty in Neuropsychiatry and Doctor 
in Immunology.

Figure 6. (A) EVPOL logo. Courtesy of Pando et al. research lab in CPALC., Mexico City. (B) MRI of brain with marking 
of abnormal activity. Courtesy of Pando et.al research lab in CPALC. Mexico City.

Anxiety Disorders - From Childhood to Adulthood56

• Recommendation:

 ○ The Neuropsychiatrist recommends consulting your doctor to improve your quality of 
life

• This report describes behaviors that can be changed by endogenous factors [2–5].

So as in Migraines [12], we should start to deal with an unsolved classification (at least up to 
now) of anxiety as epileptical equivalent and it starts with: how many days should we sup-
port the patient sedated in order to substitute benzodiazepines [4] for a better neuroregula-
tion through anticonvulsive psycho-neuropharmacology with much lesser risks of addictions 
or nephron-hepatic conditions with sometimes smaller doses than the ones recommended by 
the pharmaceutical industry [4, 6–11].

The definition of epilepsy is a paroxistic abnormal electrical discharge of any given group 
of neurons and any group of neurons based on the principle, one neuron, one function: net-
works develop through vectorial signals that are received at the level of neurofilaments which 
have quantic sensors in the concept of space, time, and structure that Schrodinger developed 
in the 30s of the past century, using Riemann tensors [2, 13].

As such if any group of given neuron discharges and recruits a network, ectopically, any 
given signs and symptoms should or potentially have to manifest themselves and can be reg-
istered in cuanti-qualitative analysis of the EEG and or other imaging techniques (Figure 7).

That is why the International League against epilepsy has not closed the door for future incor-
poration of such epileptic manifestations.

Figure 7. Quantitative analysis mapping of frontotemporal syndromes. (Courtesy of Pando et al., Mexico City).
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Signals that are transcribed as semiconductors (neurofilaments) transit through synaptic trees 
in real time and stock these information for short periods of time between 1 ms up to more 
than 1 s from one membrane to another through an inter-synaptic space; the first membrane 
of 50 Å (thickness) initiates the process.

All the way in a tetra-dimensional quanta information traveling through tensors and counter 
tensors, finding their way through space networks, and respecting the thermodynamical laws 
with an infinitesimal delay in this essential form of computational quantic central nervous 
system activity [2, 13] (Figures 7–10).

We have worked with human models from the cuts taken during anatomic-pathological 
autopsies of children around 8 years of age who died from accidents (Figure 2).

The findings corroborate the convergence/divergence composition from the third, pyra-
midal neurons of the cerebral cortex. The cortex in the hypocampus shows the same 
composition, and we think that this is a step for recruiting neurons and to form neural 
networks provide the structural basis of holograms, as shown in the following sketches 
[2, 13] (Figures 8–10).

So if anxiety can be accepted as a most common form of co-morbidity or “aura” in most of 
structural or functional alterations of the CNS, we must also consider the probable fact that 

Figure 8. (A) Diagram showing the transformation of a photic stimulus and its amplification in the encephalon, generating 
the formation of an image and an associated memory. (Courtesy Pando et.al). (B) Diagram showing the phenomenon of 
amplification of information through the convergence/divergence principle in the time domain. (Courtesy Pando et al.).
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within the definition of epilepsy, it can and must also be considered as an epileptical equiva-
lent [1, 3, 4, 6–11, 13].

Mechanisms underlying pathological characteristics have yet to be fully elucidated as stated 
by Nemeroff et al. (2003), but since then the biochemical research regarding GABA and recep-
tor bioengineering of drugs that block GABA receptors, thus inciting in anxiety response, 
particularly with gabapentine and derivates working as neuromodulators and compared to 
the use of benzodiacepines. This must be taken as a proof that anxiety and panic attacks [14] 

Figure 9. (A) Microphotographs with optical microscopy of cells of the primary visual cortex that were studied 
morphologically in the present study. Pando-et. al. Pathology Hospital Infantil de México. (Courtesy of Pando, et al.) (B) 
Microphotographs showing the superposed lines of the geometrical relation of the cell bodies.
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as well as post-traumatic stress [1, 15–17] respond to drugs that act within the context of 
neuromodulation of epileptical phenomena [18] (Figures 11–13).

So GABA deals with phosphorylation, highly reactive for activation of mRNA and process 
of transcription to produce antioxidative products, regulating these proceedings through 
NADPH and also regulates succinate and glutamate to stabilize neurons (includes Astroglía) 
(Shatsberg et al. 2008; Pando et al. 2017; Doctoral thesis National Politechnical Institute, 
National School of Biological Science) [18].

So which drugs interact with GABA if associated to anxiety?

The answer to this question goes rapidly to anticonvulsive drugs. More than inhibitors of 
the recapture of serotonine, and particularly at the subcortical level in the basic ganglia 
[18].

Figure 10. From bidimensional formations through fractal mathematics, we obtain images as “holograms” that are the 
perception of each individual during the process of each individual’s perception and networks from the outside or 
inside world (A–C). Courtesy from Neuroradiology authored book by Stoopen M, García R. Advances in Diagnosis 
through Images. 2010. Journal ed. Arg. (Spanish).
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Figure 11. GABA synapsis diagram. Courtesy from Neurochemistry by Laguna et al. Biochemistry 2013, Unam, Mexico. 
Lehninger 6th edition and Nihon Yukirigaku, The life cycle of GABA. Faculty of Dental Science, Japan.

Figure 12. Drugs Associated to Gaba: Gaba receptors. Ubication of Gaba Receptors. (public scheme).
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Figure 12. Drugs Associated to Gaba: Gaba receptors. Ubication of Gaba Receptors. (public scheme).
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Antiepileptic drugs can be grouped according to their major mechanism of action. Some 
antiepileptic drugs work by acting on combination of channels or through some unknown 
mechanism of action (Figure 14).

Figure 14. Drugs and site of action. (Courtesy of Fray Bernardino Alvarez Hospital).

Figure 13. Functions of neuromodulators. From Hospital Fray Bernardino Alvarez resident’s internal operating manual, 
Mexico.
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As seen, the proposition to treat anxiety with other neuromodulators, including fitopharma-
cology different from antidepressives or benzodiacepines, is a serious and documented stand 
in anxiety therapeutics [18].

Most literatures talk about anxiety, but a very few intend to define it, because it is a subjective 
feeling and even the DSM in any version talks about it as a comorbidity of many pathologies, 
but does not define it as such; the proposal is to promote anxiety as an epileptic entity; its defi-
nition as another variety of epilepsy when related to temporal lobe epilepsy or diencephalic 
alterations belonging to the limbic system [19–22].
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Abstract

The following chapter describes the presentation, impact, and treatment of obsessive 
compulsive disorder (OCD) in a pediatric population. Similarities and differences in 
the assessment and treatment of childhood-onset OCD and adult-onset OCD are noted. 
Children with OCD may struggle with additional mental health conditions such as anxi-
ety, depression, and ADHD. The authors discuss the importance of addressing comorbid 
mental health conditions and clarify factors that may be involved in differential diag-
nosis. Additionally, the impact of the family environment and parent-child interactions 
on children with OCD is reviewed. It is common for pediatric and adult individuals 
with OCD to involve close family members in OCD-related behaviors in some capac-
ity. Accommodation refers to family members’ modification of their own behavior in 
order to assist in their child’s OCD-related rituals. Addressing family accommodation in 
treatment can substantially impact treatment outcomes in children with OCD. Finally, 
evidence-based treatment modalities for pediatric obsessive compulsive disorder are 
explored including cognitive behavior therapy and psychiatric medication.

Keywords: OCD, pediatric, cognitive behavior therapy, family therapy, OCD 
medication

1. Introduction

Obsessive-compulsive disorder (OCD) has been exhibited in children as early as age 3 and all 
the way through adolescence and into adulthood [1]. If untreated, OCD can greatly impact 
children’s and adolescents’ abilities to thrive and participate in their lives. Functional impair-
ment for children is frequently exhibited across various life domains including scholastic, 
family, social, and recreational realms [2]. Additionally, symptoms often remain or intensify 
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as children develop. A thorough understanding of pediatric OCD symptoms and treatment 
recommendations can help ensure that children are appropriately screened, assessed, and 
provided with effective treatment and resources.

About 1–3% of children are estimated to carry an OCD diagnosis [3, 4]. Several studies have 
found that males are overrepresented in pediatric OCD populations, while females hold the 
majority in adult cases [5]. Male’s age of onset of OCD tends to be between the ages of 5 and 
15 years, while women have a bimodal distribution, either developing it during childhood or 
during pregnancy [6].

While there are many similarities between childhood-onset OCD and adult-onset OCD, sev-
eral distinguishing factors are noted. Individuals with OCD onset in childhood and early ado-
lescence are more likely to exhibit a gradual increase in symptoms and less likely to attribute 
triggering events, whereas individuals who develop OCD in adulthood are likely to identify 
possible environmental factors such as pregnancy or job loss as well as a sudden onset of 
symptoms [7]. Studies have also revealed individuals with early-onset OCD are likely to have 
a strong family history of OCD [8, 9].

Certain clinical features such as magical thinking, tapping/rubbing, and collecting compul-
sions as well as motor and vocal tics are more common in childhood OCD [7]. Comorbidity 
patterns may differ as well with children more often presenting with ADHD and tic disorders, 
while adults tend to present with mood-related difficulties [10]. Symptom clusters appear to 
manifest somewhat differently within pediatric and adult populations. Research has indicated 
five common symptom dimension groups in adults through factor analysis of the Yale-Brown 
Obsessive Compulsive Scale (YBOCS) (cleaning, symmetry, forbidden thoughts, harm, and 
hoarding) and about three groups in children based on Children’s Yale-Brown Obsessive 
Compulsive Scale (harm/sexual, symmetry/hoarding, and contamination/cleaning) [11, 12].

Children may also not necessarily recognize the irrational nature of their OCD symptoms and 
may not describe their symptoms as distressing. Abstract thinking and hypothesis testing 
are still developing during childhood so the ability to draw conclusions or make connec-
tions between symptoms and restrictions on daily living is limited. In fact, a study exploring 
insight in 71 youths with OCD who were part of a larger treatment trial found significant 
differences in insight between age groups [13]. About 48% of preadolescents (ages 8–10) were 
categorized as high insight, while close to 72% of younger adolescents (ages 11–13) and 79% of 
older adolescents (ages 14–17) were categorized as high insight [13]. Thus, younger children 
may have a hard time addressing their symptoms due to the potential lack of understanding 
of the impact of OCD. Lower insight in children has been linked to greater OCD severity, 
higher parent-reported OCD-related impairments, and higher family accommodation [14]. A 
thorough assessment of insight in children is recommended; should a child appear to have 
poor insight, increased involvement of family members is likely warranted.

It may also be that children do not report beliefs around their compulsions, while adults do 
because the beliefs may be explanations adults give to their compulsions. In other words, if 
you have an urge to perform a particular task, you experience a feeling (e.g., anxiety) and you 
perform the motor act. Then you give in to the urge and try to explain why you performed 
a motor act. Adults usually try to explain their behaviors and have the language as well as 
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the associations formed between certain behaviors and learned explanations, for example, 
we wash our hands to be clean, we look things over to be thorough and avoid mistakes, we 
even things up because symmetry is aesthetically pleasing, etc. It may be worth investigating 
at what point do children begin to explain their behaviors. As for pure obsessions, they are 
spontaneous thoughts over which neither children nor adults have any control except for 
their reaction to the thought.

2. Comorbidity

Most children who have OCD also suffer from additional mental health issues similar to 
their adult counterparts. Comorbidity with OCD presents considerable challenges including 
greater symptom severity, worse functional impairment, and poorer treatment response [2]. 
While studies tend to vary on percentages of comorbid conditions, they consistently dem-
onstrate that anxiety, depression, ADHD, tic disorder, and oppositional defiant disorder are 
typical concerns for the pediatric OCD population [15, 16].

A recent study of 322 children with a primary diagnosis of OCD found that almost two-thirds 
of the sample met criteria for at least one additional diagnosis beyond OCD, with a number 
of comorbidities ranging up to six mental health diagnoses [16]. Only 34% of the sample pre-
sented solely with OCD. Similar to other studies, anxiety was the most common comorbidity 
(50%), followed by externalizing disorders including ADHD and ODD (16%), followed by 
depression (12%), and followed by tic disorder (11%). Adolescents (ages 14–17) in particular 
were most likely to have comorbid difficulties compared to preadolescents (ages 10–13) and 
children (ages 7–9) in particular depression, which was six times more likely [16].

Since most children who present in OCD specialty clinics will likely have co-occurring condi-
tions, it is important that pediatric OCD assessments address the presence and impact of 
potential comorbidities. Decisions about treatment alterations related to comorbidities often 
come up as well. For example, if a child meets criteria for depression and OCD, is it necessary 
to have stages of treatment that address each issue separately or is it possible that CBT for 
OCD will address both? In fact, some studies have suggested that depressive disorders are 
often secondary to OCD and treating OCD as usual will typically lead to improvements in 
depression [15]. It is also possible that symptoms from another condition can interfere with 
a child’s ability to absorb or tolerate therapy as usual; a child with ADHD may have trouble 
concentrating during sessions, whereas a child with ODD may act out during sessions. In 
these cases, it is particularly important to continue assessment in initial treatment stages so 
that any possible issues can be identified and addressed as necessary.

3. Differential diagnosis

Before discussing various disorders that need to be differentiated from OCD, it is important 
to recognize that within normal development there are rituals that would not be considered 
dysfunctional.
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3.1. Normal development

Young children often seek out and find comfort in routines, for example, reading the same bed-
time story every night, playing with the same toys each time at the library, or requesting the 
same afternoon snack every day. While these behaviors may appear ritualistic on the surface, they 
would not be classified as compulsions if they do not cause significant impairment or are exces-
sively time-consuming; additionally, interruption of these rituals typically would not cause severe 
distress in the child [17]. Generally, children will gradually reduce their reliance and preference 
for these rituals as they age with little issue. These routines are to be distinguished from the pres-
ence of obsessions and compulsions, which often involve repetitive behavior, however, typically 
at a higher frequency and intensity and with the addition of high anxiety and distress when rituals 
are interrupted. Notably, children do not customarily just “grow out” of OCD so it is important 
that parents address the issue and provide appropriate treatment rather than minimize the impact 
of the symptoms or accommodate as a short-term fix [18, 19].

3.2. When do rituals become dysfunctional?

Obsessive compulsive disorder involves intrusive and anxiety-provoking thoughts, images, 
and/or impulses (obsessions) and repetitive mental or behavioral actions intended to reduce 
anxiety and prevent feared negative consequences (compulsions), which cause distress, are 
time consuming, and cause functional impairment [20]. The content of obsessions and com-
pulsions often varies such that OCD can appear quite heterogeneous across cases: one child 
may repeatedly wash their hands throughout the day in an effort to prevent life-threatening 
illnesses, while another child repeats certain phrases to ensure “bad” thoughts do not lead to 
the occurrence of “bad” events. Additionally, two children may wash hands repeatedly and 
display similar compulsions for entirely different obsessional themes (for example, one child 
may fear germs, whereas another child seeks a “just right” feeling). The Children’s Yale-Brown 
Obsessive Compulsive Scale (CY-BOCS) is considered the gold standard for assessment of 
OCD and includes a clinician-rated checklist of common obsessions and compulsions, which 
allows for specificity and clarity of symptoms [21].

Diagnosing OCD is complicated as it manifests quite differently across cases and symptoms 
can appear similar to other disorders [22]. Children and adolescents may attempt to hide 
their symptoms due to shame or embarrassment about having “bad” or irrational thoughts 
or unusual behaviors, which may cause parents or clinicians to miss or overlook dysfunction 
[17]. As children are still developing with regard to verbal communication abilities, they may 
not articulate clear obsessions. Similarly, mental rituals may go undetected. Also, as discussed 
above, children with OCD may have comorbid conditions, which can lead to challenges in dis-
tinguishing symptoms between diagnoses. Symptoms of different conditions can look quite 
similar in presentation; that is, does a child who repeatedly asks for reassurance and checks for 
physical ailments related to fear of throwing up have a separate phobia or is the fear of vomit-
ing considered another manifestation of OCD? Certain tics can also manifest quite similarly 
to behavioral compulsions related to symmetry or “just right” feeling. Differential diagnosis 
must be carefully conducted particularly in situations where treatment recommendations 
would differ. Below are some disorders that need to be considered in differential diagnosis.
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3.3. PANDAS/PANS

“Pediatric autoimmune neuropsychiatric disorders associated with streptococcal infections” 
(PANDAS) refers to a particular subtype of pediatric OCD with abrupt onset, episodic course 
of illness, and a number of distinctive features [23, 24]. The original diagnostic criteria for 
PANDAS included (1) the presence of OCD and/or a tic disorder, (2) onset of these symptoms 
prior to puberty, (3) abrupt onset of symptoms, and (4) association with autoimmune infec-
tion group A streptococcus (GAS) [24]. The autoimmune response in PANDAS contributes 
to inflammation of the basal ganglia and subsequent dysfunction of the brain structure [24]. 
Researchers began investigating PANDAS when they identified a subset of pediatric indi-
viduals who had an unusual course of OCD symptoms: a sudden dramatic onset followed by 
a gradual reduction over several months [23, 24]. They noted similarities to individuals with 
Sydenham’s chorea (a type of rheumatic fever) and, upon further investigation, noted that 
numerous patients with chorea also had obsessive compulsive symptoms as well.

PANDAS symptoms are documented as early as age 3 and intensification of symptoms can 
occur within mere days [24]. An investigation of 50 clinical case studies identified average 
age of onset for PANDAS with obsessive compulsive symptoms at 7.4 and with tic symptoms 
at 6.3 [24]. To be classified as PANDAS, the symptoms must be temporally related to GAS 
infection such as a positive throat culture or elevated anti-GAS antibody titers. Patients also 
often exhibit neurological irregularities such as motor hyperactivity and tics though these 
may wax and wane during periods of remission. Other symptoms associated with PANDAS 
include impulsivity, distractibility, emotional lability, separation anxiety, age-inappropriate 
behavior, bedwetting, and handwriting disabilities [24, 25]. Of note, PANDAS-like symptoms 
have been exhibited in response to other bacterial and viral infections including influenza, 
varicella, mycoplasma infections, and chronic Lyme disease [26].

Recently, researchers noted potential challenges with the original diagnostic criteria of 
PANDAS (such as difficulty establishing temporal association with GAS infection as well 
as difficulty distinguishing between PANDAS and non-PANDAS cases). Thus, researchers 
have reviewed the original diagnostic criteria and available data to establish PANS: pediatric 
acute-onset neuropsychiatric syndrome [26]. PANDAS is now considered under the rubric of 
PANS. Diagnostic criteria for PANS include (1) abrupt, dramatic onset of obsessive compul-
sive disorder, (2) severely restricted food intake, (3) concurrent presence of additional neuro-
psychiatric symptoms from at least two of the following seven categories: anxiety; emotional 
lability and/or depression; irritability or aggression; behavioral regression; reduced school 
performance; motor abnormalities; somatic symptoms including sleep disturbance, enure-
sis, or urinary frequency, and (4) symptoms are not better explained by a neurological or 
medical disorder [26]. PANS is conceptualized as a broader clinical entity that can be related 
to a preceding infection; however, it also refers to acute-onset symptoms without apparent 
immune disturbance [26]. If a child does exhibit the clinical criteria of PANS, the possibility of 
PANDAS should be explored and appropriate laboratory studies conducted to determine any 
association to GAS or other infectious triggers.

Treatment for PANS includes standard OCD treatments including exposure and response 
prevention as well as psychotropic medications (selective serotonin reuptake inhibitors, 
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physical ailments related to fear of throwing up have a separate phobia or is the fear of vomit-
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SSRIs) [27]. Additional treatment options specific to PANDAS that are being explored include 
antibiotics, tonsillectomy, nonsteroidal anti-inflammatory drugs (NSAIDS), therapeutic 
plasma exchange (TPE), intravenous immunoglobulin (IVIG), and anti-CD20 monoclonal 
antibodies (rituximab) [27].

3.4. Generalized anxiety disorder

A child who has difficulty controlling worries about everyday issues would likely be exhibit-
ing symptoms of generalized anxiety disorder (GAD). GAD involves excessive worry about 
real-life concerns, while OCD centers on irrational fears that are unrealistic and beyond the 
scope of daily life problems [22, 28]. At times, these disorders can be clearly distinguished, 
for example, when one child worries excessively about an upcoming math test while another 
is overwhelmingly concerned about receiving a deadly illness from germs or turning into an 
animal by the power of their thoughts. Sometimes, however, the differential diagnosis may be 
less clear-cut; for example, a child’s concern about his mother flying on an airplane could be 
categorized as a worry about his mother’s well-being (GAD) or irrational fear of harm toward 
loved ones (OCD). Furthermore, pathological worry may function similarly to mental com-
pulsions as both are self-initiated and aimed at reducing distress [28]. It has been suggested 
that compulsions can be distinguished from pathological worry by its frequency (compulsions 
will likely have a higher number of repetitions), rigidity (a child with OCD is more likely to 
seek the same answer over and over, whereas a child with GAD may ask numerous questions 
about different risks), quality (compulsions are likely to be more illogical such as tapping 
an object repeatedly to prevent harm to a loved one), and function (compulsions for OCD 
often seek to reduce distress related to thought of future negative events, whereas pathologi-
cal worry seeks to reduce occurrence of future negative event but as no compulsions or acts 
involved in preventing the outcome) [28].

3.5. Tic disorders

Tics refer to sudden, repetitive, stereotyped movements or sounds. While tics are often 
perceived as involuntary, they usually are accompanied by premonitory sensory urges 
[29]. Simple tics include eye blinking, neck jerking, shoulder shrugging, or throat clear-
ing. Complex tics can involve facial gestures, touching, smelling objects, or repeating 
words or phrases; often complex tics involve repeating certain actions until it feels right. 
Simple tics are more easily distinguished from compulsions due to their brevity, lack of 
purpose, and seemingly involuntary nature, while complex tics can present quite similarly 
to compulsions [29]. A behavior that functions to reduce distress or anxiety (e.g., repeat-
edly tapping the sidewalk to prevent a feared consequence) is likely to be related to OCD, 
while a behavior that functions to relieve somatic discomfort or tension (e.g., repeatedly 
moving arm in certain way in response to discomfort) [22]. Additionally, clinicians can ask 
if withholding the behavior would result in anxiety or physical discomfort. Looking at the 
symptom in context of the child’s history can be helpful as well depending on if the child 
has presented with anxiety and/or distinct obsessions or compulsions vs. simple tics with 
minimal anxiety [22].
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3.6. Autism

Individuals with autism spectrum disorders often display rigid interests and repetitive behav-
iors, which can appear similar to obsessions and compulsions. Common repetitive behaviors 
associated with autism disorder include repetitive motor mannerisms, preference for same-
ness, distressing reactions to change, and perseveration on a restricted range of interests [30]. 
It has been suggested that repetitive behavior in autism is a source of pleasure rather than a 
reaction to anxiety [30]. Querying about developmental history may help differentiate between 
OCD and autism such as screening for history of language delays and difficulties with social 
interactions. Additionally, fixed interests in autism are typically experienced as ego-syntonic 
and even enjoyable, while symptoms in OCD are often distressing and experienced as ego-
dystonic [22].

3.7. Eating disorder

Patients with eating disorders (EDs), similar to OCD, experience intrusive thoughts that con-
tribute to maintenance of dysfunctional behaviors. Intrusive thoughts in ED typically center 
on food, diet, physical exercise, and appearance [31]. These intrusions trigger negative affect, 
which leads to engagement in behaviors to alleviate discomfort such as checking weight, 
compulsive exercise, binge eating, purging, or restricting food intake. Thus, both ED and 
OCD involve intrusive thoughts related to feared negative outcomes, which are linked to 
compensatory behaviors intended to reduce emotional distress [31]. OCD can present simi-
larly to ED (for example, severe weight loss from contamination-focused OCD due to fears 
that food is dirty); eating only certain foods that are perceived to keep in good health for those 
with health-related OCD. Also the reverse can be true where patients with ED may appear to 
be OCD; for example, avoid having oils around due to fear of contamination of the food with 
fats; counting the number of bites of a piece of food; cutting the food into a certain number of 
pieces, etc. Studies that have assessed frequency of obsessions and compulsions in OCD and 
ED (particularly anorexia nervosa) patients have found symmetry obsessions and ordering 
compulsions to be most common for ED, while OCD patients tend to have more variety of 
symptoms [32].

3.8. Primary vs. secondary depression

Depression is often comorbid with OCD and may be treated differently whether it is second-
ary and occurring in response to the stress caused by OCD or it is a primary condition that 
is separate from the OCD. Comorbid depression is associated with increased OCD symptom 
severity and increased functional impairment [14, 33]. Screening for depression is impor-
tant to ensure treatment is effective and taking into account a person’s overall well-being. 
Notably, several studies have revealed that treating OCD through exposure and response 
prevention can lead to a decrease in comorbid depression and that treatment outcomes are 
not worsened by the presence of depression [15, 34, 35]. Distinguishing whether depression is 
primary or secondary to OCD can guide treatment decisions whether to begin with exposure 
and response prevention or to begin with CBT targeting depression. Assessing the content 
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of depressive cognitions can provide information on whether depressive thoughts center on 
impairment or quality of life issues related to OCD. Additionally, obtaining a timeline of 
symptoms (such as whether depression preceded OCD or began afterward) can assist with 
identifying if depression is reactionary to OCD or a distinct condition.

4. Course of the disorder

While OCD has frequently been described as a debilitating and chronic illness whose symp-
toms wax and wane over time, less is known about the course of the disorder for children 
and adolescents specifically. In fact, research demonstrates potential differences regarding 
the course of illness between pediatric and adult populations. A study that compared pediat-
ric and adult treatment-seeking individuals with OCD over a 3-year time period found that 
children had a significantly higher remission rate (53%) compared to adults (34%) [36]. Better 
psychosocial functioning as well as engaging in treatment earlier in the course of illness was 
related to shorter time to remission for children with OCD. These findings suggest a better 
prognosis for pediatric OCD and additionally emphasize the importance of early recognition 
and intervention for children with OCD [36].

Additionally, clinical presentation of OCD may vary across the life span between children, 
adolescents, and adults. Youth diagnosed with OCD at an earlier age tend to have higher 
rates of ADHD and anxiety disorders [1, 37]. As children with OCD age into adolescence, they 
are more likely to experience mood disorders such as depression [1, 16, 37]. These develop-
mental trends are exemplified by a study that investigated differences in clinical presentation 
between 46 children, 55 adolescents, and 60 adults with OCD. Results revealed that ADHD 
and tic disorder rates were inversely related to age such that the children had the highest 
prevalence followed by adolescents and then adults [37]. Conversely, adults had the highest 
rates of depression followed by adolescents and then children with the lowest rates of depres-
sion [37]. Similarly, another study that examined the prevalence of comorbidity in pediatric 
OCD demonstrated adolescents had a six times greater likelihood of having a co-occurring 
depressive disorder compared to younger children [16].

5. Etiology

OCD pathogenesis involves neuroanatomy, biochemical, genetic, and environmental fac-
tors. Brain structures that are associated with obsessive compulsive disorder include the 
orbitofrontal cortex, striatum, thalamus, and the basal ganglia, which are all involved in the 
cortical-striatal circuit [38]. MRI and fMRI scans have demonstrated structural abnormalities 
for individuals with OCD. Biochemical factors that have been identified to play a role include 
neurotransmitters like serotonin [38, 39], and in fact, serotonin changes have been shown to 
change purely with an intensive exposure and response prevention treatment [40]. Genetic fac-
tors also appear to have a strong influence on the development of early-onset OCD. Children 
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with OCD are likely to have other first-degree relatives that also have OCD as well as anxiety, 
mood, ADHD, and tic disorders [9]. Numerous studies have demonstrated elevated rates of 
OCD in parents of children with early onset of the disorder, including a study that found a 
quarter of fathers and almost 10% of mothers meeting criteria for OCD [41]. For a subset of 
individuals, the pathogenesis of OCD is related to an autoimmune infectious disease known 
as autoimmune neuropsychiatric disorders associated with Streptococcus (PANDAS), which 
is also implicated in Tourette’s disorder. It has been suggested this year that PANDAS be 
renamed to encephalitis autoimmune disorder poststreptococci.

With regard to environmental factors, family environment has been identified as a likely 
contributor to OCD development in children [42]. Social learning is theorized to play an 
important role in the development of childhood anxiety disorders. Children learn from 
seeing how their parents function in the world and how their parents cope with their own 
anxiety and emotional distress. Additionally, parent communication style and relation-
ship quality impacts child development of psychopathology. Authoritarian parenting style 
(low warmth, high behavioral control) has been linked to higher incidences of obsessive 
compulsive symptoms and obsessive compulsive beliefs (such as regarding the impor-
tance of thoughts and personal responsibility) [43]. This finding is consistent with other 
studies that have demonstrated an association between parental control and higher rates 
of child anxiety [44]. Family factors are therefore important to address in the treatment of 
pediatric OCD.

6. Parent-child interactions

Children’s OCD symptoms affect and are affected by family dynamics and the family envi-
ronment. As children are heavily reliant on their parents for activities of daily living and gen-
eral well-being, parents often bear the brunt of their child’s OCD severity and impairment. 
Extensive research demonstrates the importance of accounting for family factors in the treat-
ment of pediatric OCD [45–48]. In fact, family-based therapy has demonstrated effectiveness 
and is highly encouraged, especially in the case of younger children [45, 49].

A parent of a child with OCD is faced with many challenges on a daily basis. Children may 
delay family activities due to involvement in rituals or may refuse to partake in activities 
or gatherings altogether due to their OCD symptoms. When children become distressed by 
their obsessions and compulsions, it is typically family members who deal with the result-
ing temper tantrums, crying, reassurance seeking, or avoidance of situations and activities. 
Children may request or demand their parents adjust their behavior to assist with rituals or 
prevent feared negative consequences related to obsessional fears (e.g., expecting a parent to 
hand-wash excessively after a parent touches something the child considers dirty). Parents 
are faced with difficult questions such as how to cope effectively with their children’s emo-
tional distress, whether to assist in rituals or provide reassurance, and how to respond when 
children avoid or refuse to participate in activities. In addition, parents often have to deal with 
the poor interpersonal relations these children exhibit [50].
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renamed to encephalitis autoimmune disorder poststreptococci.

With regard to environmental factors, family environment has been identified as a likely 
contributor to OCD development in children [42]. Social learning is theorized to play an 
important role in the development of childhood anxiety disorders. Children learn from 
seeing how their parents function in the world and how their parents cope with their own 
anxiety and emotional distress. Additionally, parent communication style and relation-
ship quality impacts child development of psychopathology. Authoritarian parenting style 
(low warmth, high behavioral control) has been linked to higher incidences of obsessive 
compulsive symptoms and obsessive compulsive beliefs (such as regarding the impor-
tance of thoughts and personal responsibility) [43]. This finding is consistent with other 
studies that have demonstrated an association between parental control and higher rates 
of child anxiety [44]. Family factors are therefore important to address in the treatment of 
pediatric OCD.

6. Parent-child interactions

Children’s OCD symptoms affect and are affected by family dynamics and the family envi-
ronment. As children are heavily reliant on their parents for activities of daily living and gen-
eral well-being, parents often bear the brunt of their child’s OCD severity and impairment. 
Extensive research demonstrates the importance of accounting for family factors in the treat-
ment of pediatric OCD [45–48]. In fact, family-based therapy has demonstrated effectiveness 
and is highly encouraged, especially in the case of younger children [45, 49].

A parent of a child with OCD is faced with many challenges on a daily basis. Children may 
delay family activities due to involvement in rituals or may refuse to partake in activities 
or gatherings altogether due to their OCD symptoms. When children become distressed by 
their obsessions and compulsions, it is typically family members who deal with the result-
ing temper tantrums, crying, reassurance seeking, or avoidance of situations and activities. 
Children may request or demand their parents adjust their behavior to assist with rituals or 
prevent feared negative consequences related to obsessional fears (e.g., expecting a parent to 
hand-wash excessively after a parent touches something the child considers dirty). Parents 
are faced with difficult questions such as how to cope effectively with their children’s emo-
tional distress, whether to assist in rituals or provide reassurance, and how to respond when 
children avoid or refuse to participate in activities. In addition, parents often have to deal with 
the poor interpersonal relations these children exhibit [50].
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6.1. Pediatric OCD and family accommodation

A child, age 8, becomes tearful after accidentally touching something in a public area due to 
worries of becoming severely ill. She cries and asks her mother repeatedly “Am I going to be 
sick and die?” The child’s mother answers the question, “No, that’s not possible, you aren’t 
going to become sick from that”; however, the girl appears unsatisfied and continues to ask 
similar questions. When her mother eventually tells her she already answered the question 
and attempts to end the conversation, the daughter throws herself onto the floor and begs 
her mother to answer again. The mother knows from past experience that when she answers 
her daughter, she is likely to calm down sooner and experience relief. However, she has also 
observed that her daughter seems to ask more frequently for reassurance and seems to want 
her mother to repeat the answer more times. What is this mother’s best choice in this situation?

It is common for pediatric and adult individuals with OCD to involve close family members in 
OCD-related behaviors in some capacity [51, 52]. Accommodation refers to family members’ 
modification of their own behavior in order to assist in their child’s OCD-related rituals [53–55]. 
This may occur in a variety of forms including participating in rituals themselves (e.g., washing 
their hands excessively at their child’s request or listening to repeated confessions of their child), 
facilitating avoidance of situations (e.g., picking child up early from school or removing knives 
in home if child has aggressive obsessions), and providing reassurance (e.g., saying nothing bad 
is going to happen in response to child asking about a harm-related fear).

Research suggests that the majority of families engage in accommodation on a regular basis. 
An analysis of the Pediatric OCD Treatment Study (POTS) explored the prevalence of family 
accommodation as well as whether there are child or parent factors that are related to a ten-
dency toward accommodation. The POTS is a randomized controlled trial that investigated 
the effectiveness of cognitive behavioral therapy alone, medication alone, and the combina-
tion of therapy and medication, compared to a placebo control condition in children (ages 
7–17) with OCD and their families [56]. In a subset of 96 individuals who completed the 
Family Accommodation Scale Parent Report (FAS-PR), 99% of parents reported engaging in at 
least one accommodating behavior to some extent and 77.1% reported engaging in at least one 
accommodating behavior daily [53]. More than half of parents reassured their child (63.5%), 
while about a third participated in their child’s OCD rituals (32.33%) and assisted in avoiding 
triggering situations (33.3%) on a daily basis [53]. These results are comparable to other stud-
ies that have explored the prevalence of accommodation in pediatric OCD [46, 57].

Parents typically accommodate with their child’s best interests at heart in hopes of alleviating 
distress, assisting with management of OCD symptoms, and/or improving family function-
ing. Accommodation often does result in short-term relief and can appear helpful when, for 
example, a child ceases tantruming after receiving reassurance. In reality, OCD symptoms 
are actually maintained as rituals are negatively reinforced and the child learns they cannot 
handle their fears without compulsions. Family accommodation has been shown to be associ-
ated with symptom severity pretreatment for children and adolescents with OCD, further 
evidence that this practice actually worsens rather than solves the problem [46, 57, 58]. Yet, 
children eventually come to expect family participation in rituals and become agitated when 

Anxiety Disorders - From Childhood to Adulthood74

family members attempt to change the system. Thus, parents can often feel powerless to inter-
vene and feel compelled to continue accommodation even if they realize it may exacerbate 
symptoms over time.

In an effort to understanding the family processes that contribute to accommodation, 
researchers have explored the correlates and predictors of this phenomenon. Within the 96 
families involved in the POTS cited above, more severe rituals, oppositional behavior, and 
higher frequency of washing symptoms in children contributed to increased parental accom-
modation. Parental anxiety was also identified as a relevant factor, which suggests that as 
parents’ anxiety increases, they may have a harder time setting boundaries and disengaging 
from requests to participate in rituals [53]. A study of 65 children and their families (ages 
8–17) also demonstrated that child symptom severity as well as parent anxiety, parent hostil-
ity, and parent psychopathology correlate with accommodation. Additionally, higher family 
conflict was associated with more accommodation-related distress and worse consequences 
when not accommodating while higher family organization was associated with the less 
accommodation-related distress [57]. Thus, without addressing family or parent-related fac-
tors, cognitive behavioral therapy can be compromised and lead to less beneficial outcomes. 
A prospective, longitudinal study found that parental accommodation (measured at intake) 
was the strongest predictor of OCD symptom severity at intake and 2-year follow-up, again 
demonstrating the impact of family factors on pediatric OCD [54]. This study analyzed data 
from an ongoing, prospective study, the Brown Longitudinal Obsessive Compulsive Disorder 
Study (BROWNS), to examine the predictive value of parental accommodation (assessed at 
intake) on OCD symptom severity at intake and 2 years after intake after controlling for fac-
tors such as child age, anxiety, and depression [59]. Results revealed, as discussed above, 
that parental accommodation at a single point in time may have a strong influence on pre-
dicting future OCD symptom severity. Potentially, family accommodation patterns become 
so entrenched that they are maintained over time due to the potential short-term effects of 
sudden accommodation changes (child becoming agitated and expressing distress). Thus, 
unless intervention directly targets family factors, one may expect parental accommodation 
to remain a strong predictor of future OCD symptoms and outcome.

Addressing family accommodation in treatment can substantially impact treatment out-
comes in children with OCD [46, 58]. In a study of 50 youth and families who participated in 
family-based cognitive behavioral therapy, family accommodation was common among the 
participants and was associated with symptom severity before treatment [46]. Decreases in 
family accommodation during treatment predicted treatment outcome even when controlling 
for pretreatment OCD severity. Accordingly, treatment protocols for OCD are increasingly 
emphasizing reduction of family accommodation as an important therapeutic factor.

7. Assessment practice guidelines

The 2012 evidence-based practice parameters published by the American Academy of Child 
Adolescent Psychiatry detail assessment recommendations for pediatric OCD symptoms [17]. 

Manifestation and Treatment of OCD and Spectrum Disorders within a Pediatric Population
http://dx.doi.org/10.5772/intechopen.79344

75



6.1. Pediatric OCD and family accommodation
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her daughter, she is likely to calm down sooner and experience relief. However, she has also 
observed that her daughter seems to ask more frequently for reassurance and seems to want 
her mother to repeat the answer more times. What is this mother’s best choice in this situation?

It is common for pediatric and adult individuals with OCD to involve close family members in 
OCD-related behaviors in some capacity [51, 52]. Accommodation refers to family members’ 
modification of their own behavior in order to assist in their child’s OCD-related rituals [53–55]. 
This may occur in a variety of forms including participating in rituals themselves (e.g., washing 
their hands excessively at their child’s request or listening to repeated confessions of their child), 
facilitating avoidance of situations (e.g., picking child up early from school or removing knives 
in home if child has aggressive obsessions), and providing reassurance (e.g., saying nothing bad 
is going to happen in response to child asking about a harm-related fear).

Research suggests that the majority of families engage in accommodation on a regular basis. 
An analysis of the Pediatric OCD Treatment Study (POTS) explored the prevalence of family 
accommodation as well as whether there are child or parent factors that are related to a ten-
dency toward accommodation. The POTS is a randomized controlled trial that investigated 
the effectiveness of cognitive behavioral therapy alone, medication alone, and the combina-
tion of therapy and medication, compared to a placebo control condition in children (ages 
7–17) with OCD and their families [56]. In a subset of 96 individuals who completed the 
Family Accommodation Scale Parent Report (FAS-PR), 99% of parents reported engaging in at 
least one accommodating behavior to some extent and 77.1% reported engaging in at least one 
accommodating behavior daily [53]. More than half of parents reassured their child (63.5%), 
while about a third participated in their child’s OCD rituals (32.33%) and assisted in avoiding 
triggering situations (33.3%) on a daily basis [53]. These results are comparable to other stud-
ies that have explored the prevalence of accommodation in pediatric OCD [46, 57].

Parents typically accommodate with their child’s best interests at heart in hopes of alleviating 
distress, assisting with management of OCD symptoms, and/or improving family function-
ing. Accommodation often does result in short-term relief and can appear helpful when, for 
example, a child ceases tantruming after receiving reassurance. In reality, OCD symptoms 
are actually maintained as rituals are negatively reinforced and the child learns they cannot 
handle their fears without compulsions. Family accommodation has been shown to be associ-
ated with symptom severity pretreatment for children and adolescents with OCD, further 
evidence that this practice actually worsens rather than solves the problem [46, 57, 58]. Yet, 
children eventually come to expect family participation in rituals and become agitated when 
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family members attempt to change the system. Thus, parents can often feel powerless to inter-
vene and feel compelled to continue accommodation even if they realize it may exacerbate 
symptoms over time.

In an effort to understanding the family processes that contribute to accommodation, 
researchers have explored the correlates and predictors of this phenomenon. Within the 96 
families involved in the POTS cited above, more severe rituals, oppositional behavior, and 
higher frequency of washing symptoms in children contributed to increased parental accom-
modation. Parental anxiety was also identified as a relevant factor, which suggests that as 
parents’ anxiety increases, they may have a harder time setting boundaries and disengaging 
from requests to participate in rituals [53]. A study of 65 children and their families (ages 
8–17) also demonstrated that child symptom severity as well as parent anxiety, parent hostil-
ity, and parent psychopathology correlate with accommodation. Additionally, higher family 
conflict was associated with more accommodation-related distress and worse consequences 
when not accommodating while higher family organization was associated with the less 
accommodation-related distress [57]. Thus, without addressing family or parent-related fac-
tors, cognitive behavioral therapy can be compromised and lead to less beneficial outcomes. 
A prospective, longitudinal study found that parental accommodation (measured at intake) 
was the strongest predictor of OCD symptom severity at intake and 2-year follow-up, again 
demonstrating the impact of family factors on pediatric OCD [54]. This study analyzed data 
from an ongoing, prospective study, the Brown Longitudinal Obsessive Compulsive Disorder 
Study (BROWNS), to examine the predictive value of parental accommodation (assessed at 
intake) on OCD symptom severity at intake and 2 years after intake after controlling for fac-
tors such as child age, anxiety, and depression [59]. Results revealed, as discussed above, 
that parental accommodation at a single point in time may have a strong influence on pre-
dicting future OCD symptom severity. Potentially, family accommodation patterns become 
so entrenched that they are maintained over time due to the potential short-term effects of 
sudden accommodation changes (child becoming agitated and expressing distress). Thus, 
unless intervention directly targets family factors, one may expect parental accommodation 
to remain a strong predictor of future OCD symptoms and outcome.

Addressing family accommodation in treatment can substantially impact treatment out-
comes in children with OCD [46, 58]. In a study of 50 youth and families who participated in 
family-based cognitive behavioral therapy, family accommodation was common among the 
participants and was associated with symptom severity before treatment [46]. Decreases in 
family accommodation during treatment predicted treatment outcome even when controlling 
for pretreatment OCD severity. Accordingly, treatment protocols for OCD are increasingly 
emphasizing reduction of family accommodation as an important therapeutic factor.

7. Assessment practice guidelines

The 2012 evidence-based practice parameters published by the American Academy of Child 
Adolescent Psychiatry detail assessment recommendations for pediatric OCD symptoms [17]. 
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Routine screening of obsessions and compulsions is recommended during all psychiatric 
evaluations of children and adolescents, regardless of whether OCD is part of the presenting 
complaint. Screening can be conducted via several brief questions such as “Do you have wor-
ries that just won’t go away or get stuck” and “Do you do things over and over or have habits 
you can’t stop?” [17]. For individuals who exhibit OCD symptoms and meet DSM criteria 
for the disorder, a comprehensive evaluation of possible comorbid psychiatric disorders is 
recommended as well as a thorough medical, developmental, family, and school history [17]. 
As discussed in comorbidity section above, children are likely to present with multiple diag-
noses, which may impact their treatment needs and ability to participate effectively in OCD 
treatment. With regard to family history, inquiries should focus on family mental health his-
tory, activities of daily living, general family dynamics, and lifestyle factors. Medical history 
questions may also provide helpful information regarding differential diagnosis of PANDAS/
PANS. Additionally, gathering information about a child’s academic performance over time 
also allows for an understanding of functional impairment and symptom severity outside of 
the child’s home [17].

8. Treatment practice guidelines

Evidence-based treatment modalities for pediatric obsessive compulsive disorder comprise 
cognitive behavior therapy (CBT), specifically exposure and response prevention (ERP), as well 
as psychiatric medication (selective serotonin reuptake inhibitors, SSRIs) [17, 45, 60, 61]. CBT 
is recommended as the first-line treatment for mild-to-moderate cases of OCD in children [17]. 
A combination of psychotropic medication and CBT is recommended for moderate-to-severe 
OCD in children, with serotonin reuptake inhibitors considered the first-line medication [62]. 
Additionally, medication can be helpful in cases where children are having difficulties engag-
ing in treatment or have co-occurring disorders that cause additional functional impairment. 
Medication augmentation may also be considered for individuals with treatment resistance 
(i.e., nonresponsive to empirically based interventions) who experience persistent OCD symp-
toms despite adequate treatment interventions.

9. Cognitive behavioral therapy for pediatric OCD

Exposure and response prevention (ERP) involves prolonged, repeated contact with feared 
stimuli that trigger obsessions (exposure) without engagement in compulsive or avoidant 
behaviors (ritual prevention) [63, 64]. Treatment will usually start with psychoeducation to ori-
ent the child and family to the cognitive behavioral model and expectations for therapy. The 
therapist, child, and often family members will then collaborate to create a list of situations 
that trigger anxiety and rate them from lowest to highest intensity (i.e., treatment hierarchy). 
Exposures will typically begin with situations that trigger mild anxiety and proceed in a graded 
fashion as the child habituates (experiences a reduction in anxiety) and/or increases their will-
ingness to remain in the situations despite anxiety. Simultaneously, the child does not engage in 
rituals before, during, or after exposure to block negative reinforcement and to allow the anxiety 
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to decline naturally. For example, a child who worries about contracting a serious illness and 
engages in excessive handwashing and avoidance of germs would not only touch objects that 
are associated with germs but also refrain from handwashing for the exposure exercise.

9.1. Family involvement in treatment

Family-based CBT programs have been recommended for early childhood OCD (approxi-
mately ages 5–8) and have demonstrated success in randomized control trials [45, 61]. Parent 
participation is particularly important for younger children who have unique developmental 
needs and rely heavily on their caretakers. The Pediatric Obsessive-Compulsive Disorder 
Treatment Study for Young Children (POTS JR) evaluated the efficacy of a family-based CBT 
protocol (FB-CBT) for young children who addressed cognitive, socioemotional, and family 
factors compared to a family-based relaxation training protocol [45]. This 14-week random-
ized clinical trial involved 127 pediatric outpatients with OCD aged 5–8 years at three aca-
demic medical centers. Results revealed that the FB-CBT led to significant reductions in OCD 
symptoms and functional impairment; young children with OCD were able to benefit from 
exposure and response prevention with parental support [45].

Family-based CBT incorporates parent tools such as behavior management skills training; 
parents are trained in behavioral strategies such as implementing reward systems, modeling, 
and ignoring behaviors that are reinforced by attention [45]. As children may lack insight 
into their symptoms and/or resist voluntary contact with triggers, they may be more likely to 
participate in treatment with the addition of external reinforcers. Additionally, parents can be 
actively involved during in-session and home-based exposure exercises and provide helpful 
support to their child. Therapists teach parents how to act as a coach between sessions, which 
ensures increased likelihood of children practicing and adhering to CBT principles between 
sessions [45]. Parents who are included in the treatment process are less likely to accommo-
date their child’s OCD, which can greatly enhance treatment outcomes [14].

9.2. Treatment intensity

While outpatient therapy often involves a weekly schedule, the possibility of more inten-
sive treatment can be considered depending on the child’s clinical presentation and circum-
stances. Studies have demonstrated that daily sessions offer comparable results to weekly 
sessions and even provide slight advantages immediately posttreatment though there appear 
to be no group differences at later follow-ups [48, 49]. While weekly treatment allows for chil-
dren to maintain their routines and remain in school and other activities, intensive treatment 
can also be considered as an option when children have a limited time frame and/or require 
a faster response rate. Many of our children receive intensive treatment during holidays or 
during the summer months. In addition, children who are unable to attend school may be 
considered for intensive outpatient programs.

9.3. Additional consideration for ERP in child populations

Children are encouraged to externalize the OCD as separate from themselves [64, 65]. Therapists 
often describe OCD as a “bully” or “worry monster” that puts “silly worries” or “scary thoughts” 
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Routine screening of obsessions and compulsions is recommended during all psychiatric 
evaluations of children and adolescents, regardless of whether OCD is part of the presenting 
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ries that just won’t go away or get stuck” and “Do you do things over and over or have habits 
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As discussed in comorbidity section above, children are likely to present with multiple diag-
noses, which may impact their treatment needs and ability to participate effectively in OCD 
treatment. With regard to family history, inquiries should focus on family mental health his-
tory, activities of daily living, general family dynamics, and lifestyle factors. Medical history 
questions may also provide helpful information regarding differential diagnosis of PANDAS/
PANS. Additionally, gathering information about a child’s academic performance over time 
also allows for an understanding of functional impairment and symptom severity outside of 
the child’s home [17].

8. Treatment practice guidelines

Evidence-based treatment modalities for pediatric obsessive compulsive disorder comprise 
cognitive behavior therapy (CBT), specifically exposure and response prevention (ERP), as well 
as psychiatric medication (selective serotonin reuptake inhibitors, SSRIs) [17, 45, 60, 61]. CBT 
is recommended as the first-line treatment for mild-to-moderate cases of OCD in children [17]. 
A combination of psychotropic medication and CBT is recommended for moderate-to-severe 
OCD in children, with serotonin reuptake inhibitors considered the first-line medication [62]. 
Additionally, medication can be helpful in cases where children are having difficulties engag-
ing in treatment or have co-occurring disorders that cause additional functional impairment. 
Medication augmentation may also be considered for individuals with treatment resistance 
(i.e., nonresponsive to empirically based interventions) who experience persistent OCD symp-
toms despite adequate treatment interventions.

9. Cognitive behavioral therapy for pediatric OCD

Exposure and response prevention (ERP) involves prolonged, repeated contact with feared 
stimuli that trigger obsessions (exposure) without engagement in compulsive or avoidant 
behaviors (ritual prevention) [63, 64]. Treatment will usually start with psychoeducation to ori-
ent the child and family to the cognitive behavioral model and expectations for therapy. The 
therapist, child, and often family members will then collaborate to create a list of situations 
that trigger anxiety and rate them from lowest to highest intensity (i.e., treatment hierarchy). 
Exposures will typically begin with situations that trigger mild anxiety and proceed in a graded 
fashion as the child habituates (experiences a reduction in anxiety) and/or increases their will-
ingness to remain in the situations despite anxiety. Simultaneously, the child does not engage in 
rituals before, during, or after exposure to block negative reinforcement and to allow the anxiety 
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to decline naturally. For example, a child who worries about contracting a serious illness and 
engages in excessive handwashing and avoidance of germs would not only touch objects that 
are associated with germs but also refrain from handwashing for the exposure exercise.

9.1. Family involvement in treatment

Family-based CBT programs have been recommended for early childhood OCD (approxi-
mately ages 5–8) and have demonstrated success in randomized control trials [45, 61]. Parent 
participation is particularly important for younger children who have unique developmental 
needs and rely heavily on their caretakers. The Pediatric Obsessive-Compulsive Disorder 
Treatment Study for Young Children (POTS JR) evaluated the efficacy of a family-based CBT 
protocol (FB-CBT) for young children who addressed cognitive, socioemotional, and family 
factors compared to a family-based relaxation training protocol [45]. This 14-week random-
ized clinical trial involved 127 pediatric outpatients with OCD aged 5–8 years at three aca-
demic medical centers. Results revealed that the FB-CBT led to significant reductions in OCD 
symptoms and functional impairment; young children with OCD were able to benefit from 
exposure and response prevention with parental support [45].

Family-based CBT incorporates parent tools such as behavior management skills training; 
parents are trained in behavioral strategies such as implementing reward systems, modeling, 
and ignoring behaviors that are reinforced by attention [45]. As children may lack insight 
into their symptoms and/or resist voluntary contact with triggers, they may be more likely to 
participate in treatment with the addition of external reinforcers. Additionally, parents can be 
actively involved during in-session and home-based exposure exercises and provide helpful 
support to their child. Therapists teach parents how to act as a coach between sessions, which 
ensures increased likelihood of children practicing and adhering to CBT principles between 
sessions [45]. Parents who are included in the treatment process are less likely to accommo-
date their child’s OCD, which can greatly enhance treatment outcomes [14].

9.2. Treatment intensity

While outpatient therapy often involves a weekly schedule, the possibility of more inten-
sive treatment can be considered depending on the child’s clinical presentation and circum-
stances. Studies have demonstrated that daily sessions offer comparable results to weekly 
sessions and even provide slight advantages immediately posttreatment though there appear 
to be no group differences at later follow-ups [48, 49]. While weekly treatment allows for chil-
dren to maintain their routines and remain in school and other activities, intensive treatment 
can also be considered as an option when children have a limited time frame and/or require 
a faster response rate. Many of our children receive intensive treatment during holidays or 
during the summer months. In addition, children who are unable to attend school may be 
considered for intensive outpatient programs.

9.3. Additional consideration for ERP in child populations

Children are encouraged to externalize the OCD as separate from themselves [64, 65]. Therapists 
often describe OCD as a “bully” or “worry monster” that puts “silly worries” or “scary thoughts” 
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into the children and “commands” or “bullies” the children to repeat certain behaviors. Children 
externalize their OCD by giving their OCD a name of their choice (e.g., Mr. Wrong, Meanie, Silly 
Sam, etc.) and “bossing back” or fighting OCD by not listening to its commands and doing the 
opposite of what OCD says (i.e., exposures).

Psychoeducation can involve using examples from other areas of the child’s life to build moti-
vation for facing fears as a way of overcoming them (e.g., learning to ride a bike or swim). 
Depending on child’s age or developmental level, therapists may measure level of anxiety in 
a variety of ways: a fear thermometer or using objects of different sizes that symbolize anxiety 
levels (e.g., three cups of different sizes). When possible and applicable, therapists can make 
exposure into a game (e.g., doing silly things in the presence of feared trigger, who can touch 
the dirty pen first, passing a pen between their toes and race with the therapist) to increase 
children’s willingness to participate and match their developmental level. Additionally, 
including parents in the “game” or exposure activity may help children feel more comfortable 
and open to engage.

10. Addressing treatment obstacles and future directions

Factors associated with poorer treatment response in children with OCD include lower 
insight, higher family accommodation, comorbid disorders, and greater symptom severity 
[48, 49, 61]. Researchers are exploring ways to improve the efficacy and accessibility of OCD 
treatments. Potentially, strategies aimed at enhancing readiness in children may facilitate 
increased engagement in therapy such as motivational interviewing strategies [66]. In fact, 
a pilot study explored the usefulness of adjunctive motivational interviewing sessions (MI) 
compared to adjunctive psychoeducation sessions; results indicated the MI condition led to 
faster reduction in symptoms (though scores posttreatment were not significantly different 
from the control condition), and on average, treatment was completed three sessions earlier 
than those in the control group [46]. Incorporating technology may allow CBT researchers 
and clinicians to reach a wider audience of individuals who otherwise may not have access 
to treatment due to location and other logistics (e.g., childcare for other siblings, transporta-
tion availability). One pilot study found significant treatment outcomes for a web-based CBT 
intervention, leading to the suggestion that web-based CBT may be considered in cases where 
in-person sessions are not feasible [67]. Additionally, as discussed above in prior sections, 
family members are increasingly being included and targeted in standard CBT therapy proto-
cols for children with OCD with substantially positive outcomes [46, 58].
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into the children and “commands” or “bullies” the children to repeat certain behaviors. Children 
externalize their OCD by giving their OCD a name of their choice (e.g., Mr. Wrong, Meanie, Silly 
Sam, etc.) and “bossing back” or fighting OCD by not listening to its commands and doing the 
opposite of what OCD says (i.e., exposures).

Psychoeducation can involve using examples from other areas of the child’s life to build moti-
vation for facing fears as a way of overcoming them (e.g., learning to ride a bike or swim). 
Depending on child’s age or developmental level, therapists may measure level of anxiety in 
a variety of ways: a fear thermometer or using objects of different sizes that symbolize anxiety 
levels (e.g., three cups of different sizes). When possible and applicable, therapists can make 
exposure into a game (e.g., doing silly things in the presence of feared trigger, who can touch 
the dirty pen first, passing a pen between their toes and race with the therapist) to increase 
children’s willingness to participate and match their developmental level. Additionally, 
including parents in the “game” or exposure activity may help children feel more comfortable 
and open to engage.

10. Addressing treatment obstacles and future directions

Factors associated with poorer treatment response in children with OCD include lower 
insight, higher family accommodation, comorbid disorders, and greater symptom severity 
[48, 49, 61]. Researchers are exploring ways to improve the efficacy and accessibility of OCD 
treatments. Potentially, strategies aimed at enhancing readiness in children may facilitate 
increased engagement in therapy such as motivational interviewing strategies [66]. In fact, 
a pilot study explored the usefulness of adjunctive motivational interviewing sessions (MI) 
compared to adjunctive psychoeducation sessions; results indicated the MI condition led to 
faster reduction in symptoms (though scores posttreatment were not significantly different 
from the control condition), and on average, treatment was completed three sessions earlier 
than those in the control group [46]. Incorporating technology may allow CBT researchers 
and clinicians to reach a wider audience of individuals who otherwise may not have access 
to treatment due to location and other logistics (e.g., childcare for other siblings, transporta-
tion availability). One pilot study found significant treatment outcomes for a web-based CBT 
intervention, leading to the suggestion that web-based CBT may be considered in cases where 
in-person sessions are not feasible [67]. Additionally, as discussed above in prior sections, 
family members are increasingly being included and targeted in standard CBT therapy proto-
cols for children with OCD with substantially positive outcomes [46, 58].
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Abstract

Stigmatizing attitudes and behaviors of the society can be associated with avoidance of 
treatment-seeking behaviors and reduced quality of life for the individual with men-
tal illness. Among these problems, individuals with mental impairment are exposed to 
unfair behavior in the criminal justice system, restrictions on social facilities, and most 
importantly, reduced their roles in their life and community participation. Although 
researches have gone far to understand the impact of the disease, it has only recently 
begun to explain stigma in mental illness. Much yet needs to be done to fully understand 
the breadth and scope of prejudice against people with mental illness. Therefore, this 
chapter presents the stigmatization and its historical development and types and stigma 
in mental health and obsessive-compulsive disorders to provide a brief overview of 
issues in the area. Moreover, this chapter presents the occupational therapy interventions 
in stigma both in adults and children with obsessive compulsive disorder.

Keywords: community participation, mental disorders, obsessive compulsive disorder, 
stigma, society

1. Introduction

Individuals with mental impairment are struggling not only with the problems caused by their 
illnesses but also with the stigmatizing attitudes and behaviors of the society; even for this rea-
son, stigmatization is often referred to as “second disease” [1]. When the stigmatizing attitude of 
the society is accepted and internalized as it is by the stigmatized individual, the problems in the 
individual’s life are increasing exponentially [2]. Among these problems, individuals with men-
tal impairment are exposed to unfair behavior in the criminal justice system [3], restrictions on 
social facilities [4–7], and most importantly, avoidance of treatment seeking behaviors and reduced 
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quality of life [8–10]. In addition, it is suggested that the stigmatization not only affects the lives of 
the members of the family and their immediate surroundings but also the quality of life [11, 12]. 
One of the psychiatric disorders that are exposed to such stigmatizing attitudes and behaviors is 
obsessive compulsive disorder (OCD) although the stigmatization effect on the individuals who 
have received the diagnosis of schizophrenic disorder in the first and most recent years is discussed. 
OCD is a chronic mental disorder that negatively affects the quality of life and social, academic, 
and occupational functioning of individuals and families with this disorder [13]. Obsessions and 
compulsions experienced by an individual with OCD diagnosis, especially the distress experi-
enced by them, cause the individual to be more isolated from the society. Moreover, it is stated that 
the quality of life is affected at a similar level to the diagnosis of schizophrenic disorder in OCD 
diagnosis [14]. In this chapter, it was aimed to explain the effect of the stigmatization in OCD.

The problems brought by individual and familial problems with a psychiatric diagnosis already 
have a very negative effect. In addition, individuals with mental disorders are exclusively 
excluded from society because of the reactions they are likely to exhibit and possibly display, 
as well as other people’s feelings, thoughts, and behaviors, with causal attributions, as seen in 
people with certain characteristics; rather than seeking treatment, they can choose to hide their 
problems at home and live a relatively isolated life. This, in turn, reduces the likelihood that 
many people with a diagnosis of being diagnosed have the potential to get treatment and solve 
their problems; this situation leads to many types of loss in terms of individual and society. 
For this reason, reducing the stigmatizing attitudes and behaviors in the society is at least as 
important as the treatment. In recent years, it appears that the number and nature of initiatives 
undertaken to reduce the stigmatization of mental disorders has increased significantly [15].

2. What is stigma?

Stigma is defined as a characteristic or disorder that separates the individual from “normal” 
people in society and marks them as “unacceptable.” Stigma is defined by the World Health 
Organization [WHO] as “a sign of embarrassment, embarrassment, or rejection that has been 
excluded from rejection, discrimination and participation in different areas of the society.” [16]. 
The stigmatization process involves the identification of the separating state and then the step 
of disqualification of the individual [17]. The purpose of the stamp is to separate and exclude 
the individual from society [18]. Stigma means “scar, trail, sign,” but today, it is mostly used 
as “black spot.” The stamp is considered a symptom of a situation that is to be embarrassed 
for a person or a group or an unusual, unacceptable sign [18]. Stigmatizing is the individual’s 
mental or physical disability, his race, drug addiction, or any illness that is considered bad by 
the society. The individual is stained, flawed, and reduced to the eye of others. This causes the 
stigmatized individuals to fear the society and isolate itself from society [19] (Figure 1).

2.1. Historical development of stigma

Stigma was originally used by the Ancient Greeks and symbolizes the physical signs that 
one has unusual and negative qualities in social or moral status. These signs are made by 
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excavating the body or by tattooing, and evidence that a person carrying such a sign is 
a slave, a person who must be kept away like a criminal or a traitor. With the spread of 
Christianity, the term stigma is added. This ironic version refers to signs believed to have 
manifested itself in the form of bud-like sores on the skin, believed to be the physical signs 
of God’s mercy, as it is in the prophet Jesus, and thus believed to be sacred. The first per-
son to take this issue in scientific terms is Goffman [20]. Goffman describes three distinct 
types of content that are quite different in content: (a) differences in personality (mental 
disorders, homosexuality, alcoholism, addiction, imprisonment, depersonalization, etc.), (b) 
various physical deformations (weak wills, extreme passions, perverted and rigid beliefs 
and immorality, stay, unemployment, suicide attempts) and (c) ethnological stamps (race, 
nation and religion). Stigmatization is defined as the perception of the individual as imper-
fect or obtrusive rather than normal; the stigmatized individual is less valued and these 
people are almost not perceived as human [20]. Stigmatizing is not a new phenomenon, 
but the traces are based on a rather old history. Many diseases arising from the existence of 
mankind have been perceived as catastrophic in the society and have caused the sufferers 
to suffer persecution. The plague that emerged in the 1300s was regarded as a punishment 
sent by God to sinful people, and people with plague were declared criminals. Individuals 
caught up in syphilis, which is quite common in Europe during the 15th century, have been 
cursed for centuries. Although such specimens now seem very out of date and old, similar 
misconceptions and beliefs still exist today. AIDS, previously known as homosexual disease, 
has been considered a divine punishment given to sinful people by God [21]. As a result, 
stigmatization has a history as old as human history, and many diseases have been subjected 
to stigmatization; it continues to stay.

Figure 1. Problematic stigma cycle.
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2.2. Types of stigma

There are several categories of stigmatization in our society, and beyond any description, 
stigmatization has been decisive for negative experiences at both macro and micro level. The 
three main types of Stigma include social stamping, self-stamping, and professional stamping 
(Figure 2). Social stigmatization is the most common.

2.2.1. Social stigma

According to Merriam Webster, social stigmatization indicates that (or dissatisfaction with) a 
person or group that is perceived by the other members of a society and serving to distinguish 
them is socially unapproved. Social theorists view such a stigma as particularly effective. A social 
group of the past is dependent on social information structures learned by most members [22–24]. 
In American society, there is a distinction between physical illness and mental illness and is based 
on the misperception that mental illness is a result of having a weak character or making a hereti-
cal choice [25, 26]. Social stigma against mental illness rests on this misperception [27]. This dif-
ferentiation, which affects consumers, stakeholders, and providers, contributes to division and 
allows social stigmatization against mental illness, resulting in discrimination in diagnosis, treat-
ment, and social perception. As a result of this social paradigm, people with symptoms are less 
likely to accept mental illness and receive appropriate mental health care [25–27].

Individuals are generally determined by their behavior, and unfortunately, behavioral problems 
associated with mental disorders result in poor self-esteem, limited participation, and reduced 
treatment. In addition, mental health results in avoidance of participation in services [22]. One 
of the difficulties of social stigmatization is that people who think that others perceive them-
selves differently perceive themselves differently. It is likely that the self may be stigmatized 
[23]. Considering that stigma is a social structure, culture significantly influences stigmatization. 
Culture expresses common behaviors, beliefs, values orientations, and symbols that affect a 
group of people’s own norms and practices. These sociocultural norms and practices also define 
the meaning, practice, and expression of the stigmatization in different populations [28, 29].

2.2.2. Self-stigmatization

According to the literature, self-stigma is associated with perceived stigma. Persons suffer-
ing from mental illness will become self-imposed when they acknowledge that the people are 

Figure 2. Social and self-stigma.
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prejudiced and discriminate against them because of their mental illness or illness. It tends to 
stigmatize itself, create feelings of shame, and lead to worse treatment and consequence [23, 30]. 
If a person who suffers from depression does not feel that it is worth being treated, the people 
with mental illness are less likely to have proven service and treatment requirements. A research 
has shown that negative stereotypes, such as danger or inadequacy, are often associated with 
mental illness and harm people living with the illness [23]. Therefore, this can be a possible 
reason behind the self-stigmatization.

2.2.3. Professional stigma

Professional stigmatization refers to the fact that health care workers cause stigmatization of 
individual with mental disease and strengthen them. Healthcare workers do not want to be 
perceived as stigmatizing individual with mental illness suffering from mental illness. And 
for this reason, they can easily reject stigmatizing behaviors and beliefs. For this reason, it is 
important for professionals to become more aware of how the stigma can be predicted while 
working with individual with mental illnesses. Professional stigmatization may develop in a 
manner similar to the development of social stigmatization in the general population. Because 
a professional does not recognize the lack of appropriate treatment of a disabled client, he 
may be deprived of his rights and the individual with mental disease may become more 
vulnerable. This may lead them to terminate the treatment or to be treated elsewhere. Finally, 
professional stigmatization directed at the individual with mental disease or provider’s own 
illness creates an obstacle to the health of the individual by preventing appropriate treatment. 
It may also affect the acceptance of disorders by the healthcare worker’s own impersonal 
beliefs [24].

3. Stigma in mental health

3.1. Wrong beliefs in mental illness

Common misconceptions about mental disorders can be described as follows:

1. mental disorders, heart disease, and cancer are not real disease;

2. people who need psychiatric care should be locked away at institutions;

3. a person with a mental disorder will never be normal;

4. those with mental disorders are dangerous;

5. individuals and young people with mental disorders do not suffer;

6. those with mental disorders can work at low job levels because they are not suitable for 
really important or responsible positions; and

7. people with mental disorders will become ill due to their crimes [31].
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3.2. Reasons for stigmatization for mental illness

The causes of stigmatization for mental illness can be individual, social, and political. 
Especially, it is stated that the fear factor against the individual with mental illness is the big-
gest factor causing the stigmatization. These individuals with mental disease are considered 
dangerous by society; their balance completely corrupted, when they do not know what they 
are going to do; they damage their environment; and they have communication problems. 
Another cause and one of the most important reasons is that the mental illness is not per-
ceived as a disease. Consequently, age, gender, education, occupation, marital status, social 
class, culture, religious beliefs, knowledge of disease, contact with mental illness, mental ill-
ness label, type of psychopathology, characteristics of individual with mental disease, and 
mass media are factors affecting mental illness stigmatization [32] (Figure 3).

3.3. Negative consequences of stigma in mental disorders

Stigma has negative consequences for the individual in society. The stigma applied to indi-
viduals with mental disorders causes new difficulties in the individual’s treatment process. 
Some of the symptoms of mental illness such as reluctance, lack of motivation, low motiva-
tion, and loss of self-confidence lead individuals to withdraw to their own world. While 
individuals try to cope with the symptoms of illness, they also have to cope with the dis-
criminatory behavior of being stigmatized by the society. Individuals who tend to withdraw 
from society because of their mental illness that tends to withdraw more out of society when 
exposed to stigma [1].

Stigma, in mental disorders, negatively affect their confidence in themselves, their partici-
pation in the treatment, their working lives, their use of social opportunities, their ability to 
defend their rights in criminal justice systems, and their participation in daily life activities [33]. 
Concern for exposure to stigmatization leads individuals and families with mental disorders 
to be hesitant about treatment. This causes them not to start treatment or to leave it at the start 
of treatment. Failure to provide regular treatment affects the individual with mental disease 
recovery process badly [8]. Stigma affects many areas in the daily life of individuals. One of 
these is a working life. For example, employers are reluctant to recruit because they see it as 
aggressive, dangerous, frightening, and unreliable. At the same time, they can use insulting 
words in business life and question their business performance. These thoughts and behaviors 
prevent individuals with mental disorders from participating in the working life. Moving away 
from working life leads to new problems such as not being able to be in society. This situation 
is causing their confidence to be shaken [34].

Stigma also prevents individual with mental disorders from using as much as they can from 
social facilities. As well as experiencing problems in having a satisfactory job, there is also a 
problem with the right to live in a home on safe and appropriate conditions. In a study by Willis 
and colleagues, individuals with long-term mental illnesses have experienced inadequate sup-
port, living in inadequate housing conditions and showing their lives on the streets [35]. Stigma 
also has negative consequences within the criminal justice system. According to a study by Lamp 
and Weinberger [36], it has been shown that 6–15% of individuals in prison in the country have 
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severe mental disorders. In a study by Watson, Corrigan, and Ottati [37] investigating the stig-
matizing attitude of police officers, it has been shown that an individual with mental impairment 
is perceived as more dangerous. At the same time, it was revealed that the information given 
during the query was not reliable. While being in the criminal proceedings is difficult enough 
even for individuals without mental disorders, this process is more difficult for individuals and 
families with mental disorders and negatively affects the healing process. The stigma negatively 
affects the quality of life’s the parents, spouses, siblings, caregivers, and people in close prox-
imity to individuals with mental disorders. In a study by Phelan et al. [38], it was shown that 
families of people with mental disorders tend to conceal mental impairment from other people. 
Due to mental disorders in their families, they are exposed to social distance-setting behavior 
by the society. In summary, studies show that stigma is an obstacle for individuals with mental 
disorders to become active in daily life, participate in working life, and be in society.

3.4. Approaches for reducing stigma in mental diseases

1. Educational approaches to the dangers challenge false stereotypes about mental illness 
and change them to real knowledge. The training strategies included public service 

Figure 3. How to decrease stigma in society.
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announcements, books, flyers, films, videos, Web pages, podcasts, virtual reality, and 
other audiovisual support [39].

2. A second strategy for reducing stigmatization is interpersonal communication with 
the members of the stigmatized group. People with mental illness have the potential 
to reduce the prejudice levels of the general population who meet and interact with 
people [40].

3. Social activism or protest is the third type of stigmatization change we have examined. 
Protest strategies emphasize the injustices of various stigma criminals for stigmatization 
and discrimination: “There is protest anecdotal evidence, such as embarrassing us all to 
continue the idea that people with mental illness cannot look after them, are big children.” 
Proposes that the protest can reduce harmful media representatives [41]. Psychiatry and 
medicine as a whole profession should develop effective methods against stigmatization 
of a group of mentally ill people and provide basic human rights. The relationship of psy-
chiatry and the media, and especially the media, to psychiatry should be highly fair and 
professional, based on facts, not on sensation. Adequate and fair media coverage can sig-
nificantly reduce the stigmatization of individual with mental disease. This can facilitate 
the functioning of the family and society. Therefore, changing attitudes will help people 
on medical care become more human and abandon negative attitudes that prevent us from 
becoming better and fairer [42].

4. Obsessive compulsive disorders

In OCD, we witness obsession and compulsive rituals, usually both of them. Obsessions are 
repetitive and ongoing thoughts impulses or beliefs which are not as simple as worries of 
daily life, and individual tries to ignore them through coping mechanisms as they affect daily 
life and cause great anxiety. People with OCD realize that all of these thoughts only exist 
in their minds. Permanent impulses such as unwanted thoughts or beliefs that might hurt 
others, getting worked up over a turned on light or an open door, and suspicions over sexual 
impulses can be given as examples of obsession [38, 43].

Compulsions are repetitive behaviors and mental acts, as in washing hands consecutively, 
repeatedly checking the task at hand, praying, and counting. For the person to have rigid 
rules like counting to ten is a determining factor for the behavioral aspect. Individual 
would feel under pressure and “compulsed” to do. Compulsions have no relation with 
reality; their purpose is to decrease the stress and prevent bad things from happening in 
the person’s eye [44].

OCD leads to major difficulties in daily functioning and causes significant personality 
problems and mental problems when not treated. It is not surprising that the quality of 
life is affected by the problems encountered in functions and the nature of OCD. The social 
functions affecting quality of life in OCD are affected rather poorly than other mental 
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diseases. Problems associated with intensive obsessions and compulsions affect social 
functions. Symptoms cause the individual to spend time with his or her family or work 
life. For this reason, the possibilities of positive social interaction and functional experi-
ence are reduced [45]. Anxiety may accompany obsessions and compulsions. Individuals 
feel themselves anxious and nervous. For this reason, the physical and social environment 
has an important effect on the emotional state of the individual. Both the environmental 
parameters and the symptoms affect each other. The anxiety that may arise from symp-
toms of the individual can be controlled by physical environment facilities and positive 
social support.

Stigma is a social force associated with people with many different health situations, feature, 
and social structures. Moreover, literature review shows that mental problems, sexuality, race, 
and STDs can also be regarded as related subjects [46]. Symptoms are not the only reason for 
the problems that people with psychiatric illnesses face in life. When problems these indi-
viduals live through are taken into account, stigma can be called a “second illness” [47, 48]. 
Individuals with psychiatric problems experience discriminatory behaviors and emotional 
acts in different forms. These labeling acts and situations create barriers against life opportuni-
ties for individuals. People who go through with stigmas might internalize these prejudices, 
in which case they start to believe that these beliefs are completely true and that creates some 
more barriers for them [49].

Stigma affects the people with OCD, and individuals might find themselves feeling under 
the weather or feel fear due to mental problem diagnosis, which can later affect the attitude 
toward the treatment and their motivation [47]. We see stigma as one of the many barriers 
we encounter on OCD treatment. Individuals with OCD go through a fear of stigma which 
can be described as a behavior to avoid the necessary help due to fear of a psychiatric diag-
nosis [50, 51] (Figure 4).

Figure 4. Obsessions and compulsions are related to anxiety and beliefs.
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In society, general attitude toward people with mental issues is basically seen as “keeping 
away,” “observation,” and lastly isolation. Much of the mentioned compulsive rituals might 
seem unusual to the people unaware of the process individual with OCD go through. Society 
labels these individuals as people with strange behavior or people who act madly. The fact 
that labeling has started indicates that process goes to social stigma. If the person’s actions 
are found weird but can be tolerated, they are labeled as nervous people. Stigmatized people 
should be evaluated according to underlying reasons behind their illnesses and their belief 
in themselves. Rejection of a stigmatized person depends on etiology of the illness and its 
interpretation [52]. CD has great significance in lives of people with OCD and their fami-
lies. As the people experience increasing obsessive and compulsive thoughts, they become 
socially isolated, and by time, their illness gets worse and they might need to be taken care 
of [53, 54]. Illnesses that are treated by psychiatrists are generally regarded as mental ill-
nesses. This term traditionally used to describe serious mental problems, and it stigmatizes 
people with this problem via society and themselves. Many individuals with OCD refrain 
from receiving necessary support because of the risk of being stigmatized. They would often 
look for somatic explanations such as it being a dermatological problem in order to ignore 
the mental problem that they have [52]. Self-stigma is a term used in the case where the 
individual internalizes the negative approach he/she receives. Therefore, a person with OCB 
who internalizes the societal prejudices would feel a flaw in themselves and therefore would 
expect to be rejected by the society [1, 2]. Livingston and Boyd [46] show that self-stigma 
affects—very strongly and negatively—the psychosocial status such as empowerment and 
self-esteem as much as it affects individual’s psychiatric status.

Before obsessive and compulsive behaviors develop, individuals experience great trauma 
and intense stressful processes. Individuals’ responsibilities and the value they give to events 
determine the significance and importance of this process. Their fear of stigma causes to hide 
their experiences. This situation hampers help requests, including educators and health pro-
fessionals. Symptoms of OCD cause time and energy loss in the individual’s life. This situ-
ation negatively affects the performance of the individuals in the activity areas that require 
social participation in particular. As a result, individuals isolate themselves from others [55]. 
Individuals with OCD often hide bullying and shame [56, 57]. They try to keep their obses-
sions and compulsions against future hurdles and that do not go to places that generate 
stress and anxiety. The presence of OCD can increase the risk of substance abuse and suicidal 
thoughts [58]. Attitudes and behaviors of peers are important for OCD children. As a result of 
negative attitudes and behaviors of peers, the possibility of exclusion of OCD children is very 
high. A study shows that 25% of participants are being excluded by their peers. Examples of 
behaviors such as kicking, hitting, rumor spreading, and social isolation are examples of peer 
attitudes [59].

5. Stigma in obsessive compulsive disorder

As describe above, OCD, one of mental disorders, is also adversely affected by stigma. Due to 
the effects of OCD, both self-attitudes and others attitudes are negatively affected stigma that 
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can cause problems in self-esteem, seeking treatment, benefiting from social opportunities, 
criminal justice system, and problems in family and friends’ relations. Families of individuals 
with OCD and close friends live difficult situations due to stigma. Self-stigma and the social 
stigma have a negative impact on their participation in daily life activities, their functional-
ities, their occupational lives, their productivity, and their social lives [33].

In individuals with OCD, emotions such as shame, guilt, and fear emerge during the first 
appearance of the disease. The first reaction is usually a tendency to reject. Individuals try to 
cope with the symptoms alone. They start to live with disease by trying to hide their symp-
toms. It is usually later that they perceive this as a disease. For this reason, it can be shown 
that they have no previous knowledge about the disease. The lack of insight causes them not 
seeking treatment, not getting help, and not doing research. They acknowledge that there 
is a trouble when it comes to coping with the symptoms, but the search for treatment with 
emotional factors such as shame, guilt, and fear is delayed again. OCD, like other mental 
disorders, is a psychiatric disorder that needs to be diagnosed and treated early. OCD diag-
nosis is usually delayed for such reasons. Individuals with OCD are resistant to interviewing 
health personnel and postpone treatment seeking. Treatment with the cause of hesitation in 
seeking treatment begins at a later stage of the disease. The delay in the onset of treatment 
affects the treatment process negatively in OCD, just as it is in other diseases. As well as 
having problems in seeking treatment with the cause of stigma, after the treatment starts, the 
treatment can also have problems with regular participation, continuity, and concluding the 
treatment. At the beginning of the treatment, the rate of cessation treatment in individuals is 
very high. Stigma slows down the process and causes them to have negative emotions. The 
treatment phase can be long-lasting, sometimes challenging and painful. While this process is 
difficult enough to cope with, the stigma makes this process even harder. The self-perception 
can be changed and his belief that he is a successful cure is shaken. The negative effect of 
stigmatization on patience and perseverance prevents the steady maintenance of treatment. 
These affect the prognosis of the disease negatively [3, 8].

Individuals with OCD experience feelings of shame, guilt, fear, and anxiety when they are 
diagnosed with the disease and prefer to fight alone in the treatment process. Fear of expo-
sure to stigmatization prevents individuals from giving information about their illness to 
their relatives. In general, individuals tend to keep it confidential from the family and those 
close to them. This situation causes environmental support to fail. As with all other illnesses, 
it is important that environmental support is available to deal with the disease during the 
treatment process [60]. Concerns about accusations and exclusion by those who are close to 
the family in relation to other people cause problems and distances away from others [1, 61]. 
The tendency to keep the disease secret is caused by the inability to receive support from fam-
ily members or close associates, and the prognosis of the disease is adversely affected. This is 
why getting help is important.

Studies show that violence and sexual obsessions are not shared in particular and that it is 
more difficult to seek help in this regard. Because of the feeling of embarrassment in these 
obsessions, it is delaying the search for treatment that cannot be shared with health personnel 
[61]. In another study, 738 adults were asked about pollution, symmetry, damage, and taboo 
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obsessions. While symmetry obsessions were defined as OCD, subjects with taboo obsessions 
were exposed to stigma. Failure to have sufficient knowledge of OCD leads to the exposure of 
people with certain obsessions to the stigma, such as in this study [62].

Exposure to stigma, prejudiced and degrading attitudes, and discriminatory behavior of 
the community negatively affect the self-esteem of individuals. The stigma applied by the 
community is internalized by the individual and starts negative attitudes toward themselves. 
Individuals are self-stigmatizing and are beginning to label themselves. Once individuals 
begin to stamp themselves, they begin to diminish a sense of self-sufficiency. Later on, they 
do not have as much as self-confidence, self-esteem, and feeling of accomplishment, self-
expression, and self-esteem. Self-esteem begins to be damaged, and the daily life of those 
who have problems people without self-esteem is negatively affected. Self-stigma influences 
their sense of success in their lives and their work life, their dissatisfaction, and their learning 
and development desires in the negative. They prefer to stay behind in business life, starting 
work, continuing, and finishing. But the problems of self-esteem and self-esteem of individu-
als are reducing the trust of employers. Self-stigma is also preventing participation in daily 
life activities. In everyday life, they are starting to refrain from carrying out activities such as 
communication, shopping, money management, and housekeeping. The problem that people 
live in self-esteem is causing their independent living skills to be negatively affected. Over 
time, they are becoming more dependent on their life. At the same time, they are also avoiding 
social activities that may be associated with other people. Their social activities such as par-
ticipation in group activities, playing games, and being in contact with other people are being 
hurt. Self-stigma prevents the individual from making efforts on behalf of the formation of the 
social environment necessary to participate in social life. It leads to problems in the functional-
ity of individuals [63, 64]. In sum, both the stigma created by other people and the stigma they 
apply to themselves are affecting negatively the quality of life of the individual with OCD.

Stigma also negatively affects the relationship of individuals with their parents. An indi-
vidual may be exposed to stigma by his or her family. Having inadequate knowledge about 
OCD or having a false belief due to a mental illness leads the families to exclude them. They 
tend to reject the disease just like individuals when they first learn it. The families are starting 
to feel feelings such as shame, fear, anger, and guilt-like individual with OCD. This causes the 
individual with OCD tend to hide the signs of the disease and to hide themselves from other 
people. The treatment of the individual with OCD is adversely affected until the family begins 
to accept the disease. The fact that the parents do not see the symptoms of the disease as ill-
ness causes accusations of individuals with OCD [1, 3, 61]. During this period, the individual 
continues to internalize his self-labeling. The treatment of the individual is badly affected by 
his/her family’s and self-stigma of the individual with OCD stigma thus leads to the lack of 
family support and the poor prognosis of the treatment.

Stigma affects the relationship of individuals with OCD to their friends. Individuals tend 
to conceal their illness from time to time, even from friends. They try to hide the symptoms of 
their illness by their anxiety, anger, mockery, exclusion, and stigma exposure by their friends. 
For this reason, they prefer to stay away from their friends in this period, to be alone. The ten-
dency to go away, the desire to be alone, and the closure causes the individual to be left alone 
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with this disease. In the course of treatment, environmental support is reduced in this way. 
At school, at home, at work, and in social life, we spend time with friends almost everywhere. 
Friends have an important place in everyday life. At school, at home, at work, in cinema, in 
theater, at the café, in sports, in social activities, etc., getting away from friends who spend 
time together negatively affects daily life. Exposure to stigma after sharing your illness with 
friends also affects individual with OCD’s life negatively. The lack of knowledge and misun-
derstandings about OCD causes the symptoms of the illness to be perceived by the individual 
as deliberate behavior, and the individual’s friends may expose them to stigma in this case. 
It adversely affects the ability of the individual to perform daily life activities, productivity, 
occupational performance, and leisure activities. This causes the individual’s self-esteem to 
be impaired and the prognosis of the treatment to deteriorate [3, 62]. Persons who are friends 
with individuals with OCD are also exposed to stigma. People tend to think that they have 
the same behavior as individuals whose OCD is their friends. The personal characteristics and 
wrong evaluations attributed to the stamped individual are also attributed to the friends of 
these individuals. This situation also causes bad influence on friendship relations. The stig-
matized individual’s friends lead him away from him, leaving him alone and weakening the 
friendship relationship. The daily lives, productions, social activities, and social support of 
the stamped individuals are negatively affected on the treatment process [3, 62].

OCD is a psychological disorder that affects daily life for individuals and their families. The 
general attitude of society to this disease is to stay away at first. Individuals with OCD start 
struggle in their daily lives because of indecisiveness, self-reliance, and disruptive behaviors. 
As individuals with OCD become more difficult to manage their daily lives, the individual 
with OCD’ families are starting to do it on their behalf. But sometimes families also begin 
not to deal with the tasks and activities of individual with OCD. For this reason, families 
feel stressed to take more responsibility for the daily life activities of the OCD individual [1]. 
Family members of individuals with mental disability are also exposed to stigmatization. 
Negative personal characteristics directed to the individual with OCD are also mirrored to 
the relatives of the individual with OCD. Families are shown as defective, guilty, and embar-
rassed. Recently, studies have been carried out on the stigma that the family is exposed to. 
Surveys reveal that they are worthless and humiliated because they are family members of the 
person with a mental disorder. The families exposed to stigma are under the pressure of the 
society. This increases the stress and anxiety of the family. Stress, anxiety, social stigma, can 
also cause mental ill effects on the family. Family stigmatization leads to a negative impact 
on both the relationship between the individual with OCD and the family as well as the rela-
tionship with society. They are moving away from society, starting to be alone and living in 
environmental constraints. Because of family stigma, family members are getting away from 
school, work, and outside, and their social participation is decreased [1, 65, 66].

The treatment process can be a lengthy and challenging process. It may become a situation 
that consumes the family and the individual with OCD. In the meantime, the family and the 
individual with OCD should be supported mentally well. Stigma can prevent with this sup-
port from family and individual with OCD. Negative attitudes toward the family influence 
the individual, giving the right support in the treatment process. Moreover, they are influ-
enced negatively psychologically and socially. The inability of the family members to support 
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obsessions. While symmetry obsessions were defined as OCD, subjects with taboo obsessions 
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tend to reject the disease just like individuals when they first learn it. The families are starting 
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people. The treatment of the individual with OCD is adversely affected until the family begins 
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continues to internalize his self-labeling. The treatment of the individual is badly affected by 
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general attitude of society to this disease is to stay away at first. Individuals with OCD start 
struggle in their daily lives because of indecisiveness, self-reliance, and disruptive behaviors. 
As individuals with OCD become more difficult to manage their daily lives, the individual 
with OCD’ families are starting to do it on their behalf. But sometimes families also begin 
not to deal with the tasks and activities of individual with OCD. For this reason, families 
feel stressed to take more responsibility for the daily life activities of the OCD individual [1]. 
Family members of individuals with mental disability are also exposed to stigmatization. 
Negative personal characteristics directed to the individual with OCD are also mirrored to 
the relatives of the individual with OCD. Families are shown as defective, guilty, and embar-
rassed. Recently, studies have been carried out on the stigma that the family is exposed to. 
Surveys reveal that they are worthless and humiliated because they are family members of the 
person with a mental disorder. The families exposed to stigma are under the pressure of the 
society. This increases the stress and anxiety of the family. Stress, anxiety, social stigma, can 
also cause mental ill effects on the family. Family stigmatization leads to a negative impact 
on both the relationship between the individual with OCD and the family as well as the rela-
tionship with society. They are moving away from society, starting to be alone and living in 
environmental constraints. Because of family stigma, family members are getting away from 
school, work, and outside, and their social participation is decreased [1, 65, 66].

The treatment process can be a lengthy and challenging process. It may become a situation 
that consumes the family and the individual with OCD. In the meantime, the family and the 
individual with OCD should be supported mentally well. Stigma can prevent with this sup-
port from family and individual with OCD. Negative attitudes toward the family influence 
the individual, giving the right support in the treatment process. Moreover, they are influ-
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as much as their ability to handle leads to slowing and prolonging the prognosis. At the same 
time, some of the destructive effects of the disease increase, causing negative attitudes about 
the process [1, 65, 66]. In summary, stigma on family of person with OCD; adversely affects 
family, person with OCD and their relationship.

5.1. Negative consequences of stigma in children with obsessive compulsive 
disorder

Stigma not only affects adults but also youth and children. Since the incidence of OCD is 
lower in children, there is not much research done on them. Obsessions and compulsions 
seen in children affect their daily routines, family relationships, friendship relationships, 
and self-esteem. The self-esteem of children exposed to stigma by their friends is nega-
tively affected. This causes many problems to emerge, in children, as in adults. Reduced 
self-esteem caused experiencing problems such as having trouble with going to school, not 
doing homework, not having friendship relationship, closing up, and difficulty to partici-
pate in the treatment.

Stigma also negatively affects children’s friendship relationship. The play takes an important 
place in the child’s life. Friends are needed to play games. Exposure to stigma among friends 
is causing them to move away. The game environment of a child who is away from friends is 
disappearing. Moreover, friendship relationship improves the level of stress of the child and 
loneliness. The exposure of the child to stigma causes nervous, angry, and anxious behaviors. 
The family of the child, whose stress level is increasing, is also negatively affected by this 
situation [67, 68].

The family that is exposed to the child’s stigma is also exposed to stigmatization. Family 
stigma causes family relations to be influenced, family members to be affected by the friend-
ship relationship, and the level of family stress to be increased. The fact that the parents try 
to cope with these stress factors negatively affect their participation in the long treatment 
process of the child. Such problems caused by stigma are adversely affecting the treatment 
process in children, as well as in adults. Because of stigma, diminished supportive mecha-
nisms, increased stress, emotional impact of the child, and problem of participation in the 
game are problematic in the progress of the treatment process [69].

6. Psychosocial interventions for stigma

In OCD management, medical perspective is dominant in general sense [70, 71]. However, 
OCD people continue their lives in society beyond medical drug treatment. Stigma is often 
referred to as secondary disease [48]. For this reason, it is important to have a biopsychosocial 
approach to OCD. Occupational therapists use the biopsychosocial and holistic approach for 
clients. In the following sections, individuals with OCD are referred to as client. For occupa-
tional therapy, it is important that the clients fulfill his roles, participation in occupations, and 
social participation and existence as an individual [72]. Occupational therapists do individual 
and/or community-based interventions to combat self-stigma, professional stigma, and social 
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stigma that individuals are exposed to. Interventions to be conducted to client centered can be 
classified as promotion self-awareness, coping strategies, and encouragement. Interventions 
for social and professional stigma can be classified as occupational justice, community-based 
rehabilitation, education, and support groups.

“Self-stigma interventions can be classified promotion self-awareness, coping strategies and 
encouragement.”

6.1. Promotion self-awareness

In mental illness, individuals may not be aware of self-stigmatization. Because of wrong 
beliefs or thoughts about themselves, they may have difficulty in performing their roles and 
participating in their daily activities. For this reason, it is important to increase insight and 
to create individual awareness in reducing stigmatization. Occupational therapists can use 
cognitive behavioral therapy, psychoeducation, and also photovoice methods to help clients 
write and express their thoughts and behaviors who have difficulty in verbally expressing in 
order to provide individual awareness; thus, contributing to the client’s occupational identity 
and avoiding self-stigmatization.

Cognitive behavioral therapy involves changing individuals’ misconceptions with the right 
thinking. In this regard, it is accepted as a direct and permanent method. CBT, which is used 
in combination with medical treatment in many mental disorders, is highly effective. CBT, 
the most commonly used method of treating person with OCD, also has a significant role in 
reducing self-stigmatization [73, 74]. This method, which is widely used in OCD seen in chil-
dren, helps to prevent the self-stigma that the individual applies to himself [75, 76]. CBT can 
be done individually or in groups [77]. Reaching of cognitive behavioral treatment is difficult 
because of the lack of specialized therapists in the field of reaching. Occupational therapists 
can specialize in this area to help OCD individuals overcome self-regulation. In addition, CBT 
is cost effective and accessible via the Internet [78].

One of the most important causes of self-stigmatization is having missing or incorrect infor-
mation about the disease. Also, diagnosis can lead to labeling in individuals. Psychoeducation 
is one of the most effective and widely used method as CBT. Even brief information reduces 
the violence and social distance applied to the individual with OCD. The aim of this pyscho-
education is to give information about the individual’s illnesses, to reduce the self-labeling, 
and to raise the inner awareness of the client. In the context of ideal psychoeducation; medical, 
psychological, and sociological information about the disease should be included, informa-
tion about treatment and process should be given, strategies for coping should be explained, 
and practical training should be done. In addition to these contexts, stories of individuals on 
similar conditions may increase the effectiveness of education. Occupational therapists can 
provide these trainings in community mental health centers, hospitals, OCD associations, or 
individuals with OCD who consultate to them [79].

Photovoice methods used for clients are actively involved in reflecting their lives through 
photography/draw picture and group work. Photovoice methods enable the individual 
to increase his/her inner awareness and understand the conditions of the disease and the 
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as much as their ability to handle leads to slowing and prolonging the prognosis. At the same 
time, some of the destructive effects of the disease increase, causing negative attitudes about 
the process [1, 65, 66]. In summary, stigma on family of person with OCD; adversely affects 
family, person with OCD and their relationship.

5.1. Negative consequences of stigma in children with obsessive compulsive 
disorder

Stigma not only affects adults but also youth and children. Since the incidence of OCD is 
lower in children, there is not much research done on them. Obsessions and compulsions 
seen in children affect their daily routines, family relationships, friendship relationships, 
and self-esteem. The self-esteem of children exposed to stigma by their friends is nega-
tively affected. This causes many problems to emerge, in children, as in adults. Reduced 
self-esteem caused experiencing problems such as having trouble with going to school, not 
doing homework, not having friendship relationship, closing up, and difficulty to partici-
pate in the treatment.

Stigma also negatively affects children’s friendship relationship. The play takes an important 
place in the child’s life. Friends are needed to play games. Exposure to stigma among friends 
is causing them to move away. The game environment of a child who is away from friends is 
disappearing. Moreover, friendship relationship improves the level of stress of the child and 
loneliness. The exposure of the child to stigma causes nervous, angry, and anxious behaviors. 
The family of the child, whose stress level is increasing, is also negatively affected by this 
situation [67, 68].

The family that is exposed to the child’s stigma is also exposed to stigmatization. Family 
stigma causes family relations to be influenced, family members to be affected by the friend-
ship relationship, and the level of family stress to be increased. The fact that the parents try 
to cope with these stress factors negatively affect their participation in the long treatment 
process of the child. Such problems caused by stigma are adversely affecting the treatment 
process in children, as well as in adults. Because of stigma, diminished supportive mecha-
nisms, increased stress, emotional impact of the child, and problem of participation in the 
game are problematic in the progress of the treatment process [69].

6. Psychosocial interventions for stigma

In OCD management, medical perspective is dominant in general sense [70, 71]. However, 
OCD people continue their lives in society beyond medical drug treatment. Stigma is often 
referred to as secondary disease [48]. For this reason, it is important to have a biopsychosocial 
approach to OCD. Occupational therapists use the biopsychosocial and holistic approach for 
clients. In the following sections, individuals with OCD are referred to as client. For occupa-
tional therapy, it is important that the clients fulfill his roles, participation in occupations, and 
social participation and existence as an individual [72]. Occupational therapists do individual 
and/or community-based interventions to combat self-stigma, professional stigma, and social 
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stigma that individuals are exposed to. Interventions to be conducted to client centered can be 
classified as promotion self-awareness, coping strategies, and encouragement. Interventions 
for social and professional stigma can be classified as occupational justice, community-based 
rehabilitation, education, and support groups.

“Self-stigma interventions can be classified promotion self-awareness, coping strategies and 
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6.1. Promotion self-awareness

In mental illness, individuals may not be aware of self-stigmatization. Because of wrong 
beliefs or thoughts about themselves, they may have difficulty in performing their roles and 
participating in their daily activities. For this reason, it is important to increase insight and 
to create individual awareness in reducing stigmatization. Occupational therapists can use 
cognitive behavioral therapy, psychoeducation, and also photovoice methods to help clients 
write and express their thoughts and behaviors who have difficulty in verbally expressing in 
order to provide individual awareness; thus, contributing to the client’s occupational identity 
and avoiding self-stigmatization.

Cognitive behavioral therapy involves changing individuals’ misconceptions with the right 
thinking. In this regard, it is accepted as a direct and permanent method. CBT, which is used 
in combination with medical treatment in many mental disorders, is highly effective. CBT, 
the most commonly used method of treating person with OCD, also has a significant role in 
reducing self-stigmatization [73, 74]. This method, which is widely used in OCD seen in chil-
dren, helps to prevent the self-stigma that the individual applies to himself [75, 76]. CBT can 
be done individually or in groups [77]. Reaching of cognitive behavioral treatment is difficult 
because of the lack of specialized therapists in the field of reaching. Occupational therapists 
can specialize in this area to help OCD individuals overcome self-regulation. In addition, CBT 
is cost effective and accessible via the Internet [78].

One of the most important causes of self-stigmatization is having missing or incorrect infor-
mation about the disease. Also, diagnosis can lead to labeling in individuals. Psychoeducation 
is one of the most effective and widely used method as CBT. Even brief information reduces 
the violence and social distance applied to the individual with OCD. The aim of this pyscho-
education is to give information about the individual’s illnesses, to reduce the self-labeling, 
and to raise the inner awareness of the client. In the context of ideal psychoeducation; medical, 
psychological, and sociological information about the disease should be included, informa-
tion about treatment and process should be given, strategies for coping should be explained, 
and practical training should be done. In addition to these contexts, stories of individuals on 
similar conditions may increase the effectiveness of education. Occupational therapists can 
provide these trainings in community mental health centers, hospitals, OCD associations, or 
individuals with OCD who consultate to them [79].

Photovoice methods used for clients are actively involved in reflecting their lives through 
photography/draw picture and group work. Photovoice methods enable the individual 
to increase his/her inner awareness and understand the conditions of the disease and the 
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obstacle [80]. Very few studies have focused on photovoice methods to prevent stigmatiza-
tion and participatory approaches [81]. Nonetheless, the photovoice methods can be used 
to understand the paradoxical relationship between social stigma and ethical values. Kawa 
model developed by Iwama is a photovoice occupational therapy model. This model enables 
the individual to demonstrate a direct relationship with culture [82]. The client describes the 
situations in which the individual perceives their own life as difficulty or opportunity in his 
Kawa drawings. For this reason, in occupational therapy, Kawa River model can be used as 
an evaluation and intervention in providing stigma awareness. Bavaro has used the Model of 
Human Occupation [MOHO] to deeply understand the client with OCD. He stated that hab-
its, rituals, environment, and an occupational therapy model can be used for evaluation and 
intervention of an individual’s occupational identity and performance [83]. With the MOHO 
model, occupational therapist can help to client to reconstruct his own occupational identity 
and find the source of inner motivation.

Also, Garland noted that in his study, animal-assisted therapy promotes family and indi-
vidual communication, contributes to participation, and reduces stigmatization of the disease 
due to this signification and normalization [84]. Occupational therapist can use purposeful 
occupations such as animal-assisted approaches to increase social participation of the client 
and to facilitate social relationships.

6.2. Coping strategies

Obsessions and compulsions and related maladaptive behaviors are the most common causes 
for individuals to social and self-stigma. Management of obsessions and compulsions are 
thought to diminish the problems encountered in social participation. Occupational thera-
pists play a pivotal role in teaching different coping strategies and in providing effective 
use of these coping strategies in different environments and conditions with motor learning 
principles. Coping strategies can be classified relaxation techniques, body awareness, time 
management, and desensitization.

Relaxation techniques, which have 35.9% of the strategies used in OCD individuals, are 
frequently used in the management of anxiety disorders resulting in obsessions and com-
pulsions [85, 86]. Relaxation techniques have been reported to cause somatic and cognitive 
components to relapse in obsessive compulsive disorders [87]. However, there is still a need 
for more study for OCD. Relaxation techniques control the repetitive rituals of individuals in 
their participation and therefore suggest that they can be protected from stigma. Occupational 
therapist specializing in body–mind awareness and relaxation techniques is needed. By 
promoting mind and body integration with the biopsychosocial approach, increase in body 
awareness is thought to have a positive effect on clients’ own thoughts.

Time is an important concept in the management of obsessions and compulsions seen 
in OCD. Participation of daily activities or social activities needs requirements for perfor-
mance patterns. In occupational therapy, performance patterns define roles, habits, and rou-
tines. Beyond these performance patterns, there is also requirement for time management. 
Occupational therapists conduct an activity analysis to reveal the personal, environmental, 
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and activity demands that activities require. The division of activities into tasks, followed by 
these steps, allows the regulation of the rituals of clients with OCD. However, occupational 
therapists teach OCD individuals time management techniques.

Sensory processing disorders in childhood may lead to excessive ritual behaviors. Children 
with tactile hypersensitivity were found to have an OC tendency later in life, and oral and 
tactile hypersensitivity in adults were associated with obsessions and compulsions. Studies 
of OCD on sensory processing both in childhood and on adult individuals show that desen-
sitization techniques are effective on obsessions and compulsions [88–90]. In occupational 
therapy, sensory integration therapy and desensitization techniques in children and adults 
and the environment they live in have an important role in enabling individuals to cope with 
symptoms, fulfill their roles, and interact with the environment. These methods are thought 
to reduce stigmatization.

Individuals with OCD are also stigmatizing in their treatment seeking or avoiding treatment 
seeking because they are stigmatizing [91, 92]. Within this paradox, clients’ attainment of 
treatment and social inclusion are affected [30]. Occupational therapists should encourage 
individuals to participate in activities and manage health [72]. Encouraging clients with OCD 
is an important intervention to remove the negative consequences of the stigma.

The concept of occupational justice argues that individuals have activity capacities, needs, 
and routines in their environments and have the right to use these capacities to maintain 
their lives and social participation and empowerment social inclusion [93, 94]. Stigma inhibits 
social inclusion in OCD individuals [47]. In occupational justice framework; occupational bal-
ance and occupational deprivation terms have been used. Occupational deprivation refers to 
the deprivation of the purposeful occupations the clients is doing due to social factors over 
time; the occupational alienation refers to estrangement, loss control, and sense of isolation 
due to social or self-conditions, while the clients fulfill their occupations and roles, and the 
occupational imbalance, in which there is an imbalance between the occupations required by 
the roles and the time allocated. Occupational deprivation and occupational alienation are 
inevitable for OCD due to stigma. The stigma in OCD needs to be considered in the context 
of occupational science.

Community-based psychiatric rehabilitation aims to provide rehabilitation services and sus-
tainable services within the society and culture in which the individual lives. Studies about 
people with OCD and society can be effective in changing the cultural history of stigmatization. 
Projects supported by volunteers can also influence the cultural sub-structure of the stigma [95]. 
Occupational therapists can conduct community-based rehabilitation work and contribute to 
the social consensus of clients [96]. Community-based rehabilitation practice with an occupa-
tional justice conception that will provide social participation and reduce stigma is among the 

For social and professional stigma, occupational therapy interventions can be categorized as providing occupational justice, 
community-based rehabilitation, education and support groups.
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obstacle [80]. Very few studies have focused on photovoice methods to prevent stigmatiza-
tion and participatory approaches [81]. Nonetheless, the photovoice methods can be used 
to understand the paradoxical relationship between social stigma and ethical values. Kawa 
model developed by Iwama is a photovoice occupational therapy model. This model enables 
the individual to demonstrate a direct relationship with culture [82]. The client describes the 
situations in which the individual perceives their own life as difficulty or opportunity in his 
Kawa drawings. For this reason, in occupational therapy, Kawa River model can be used as 
an evaluation and intervention in providing stigma awareness. Bavaro has used the Model of 
Human Occupation [MOHO] to deeply understand the client with OCD. He stated that hab-
its, rituals, environment, and an occupational therapy model can be used for evaluation and 
intervention of an individual’s occupational identity and performance [83]. With the MOHO 
model, occupational therapist can help to client to reconstruct his own occupational identity 
and find the source of inner motivation.

Also, Garland noted that in his study, animal-assisted therapy promotes family and indi-
vidual communication, contributes to participation, and reduces stigmatization of the disease 
due to this signification and normalization [84]. Occupational therapist can use purposeful 
occupations such as animal-assisted approaches to increase social participation of the client 
and to facilitate social relationships.

6.2. Coping strategies

Obsessions and compulsions and related maladaptive behaviors are the most common causes 
for individuals to social and self-stigma. Management of obsessions and compulsions are 
thought to diminish the problems encountered in social participation. Occupational thera-
pists play a pivotal role in teaching different coping strategies and in providing effective 
use of these coping strategies in different environments and conditions with motor learning 
principles. Coping strategies can be classified relaxation techniques, body awareness, time 
management, and desensitization.

Relaxation techniques, which have 35.9% of the strategies used in OCD individuals, are 
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pulsions [85, 86]. Relaxation techniques have been reported to cause somatic and cognitive 
components to relapse in obsessive compulsive disorders [87]. However, there is still a need 
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promoting mind and body integration with the biopsychosocial approach, increase in body 
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in OCD. Participation of daily activities or social activities needs requirements for perfor-
mance patterns. In occupational therapy, performance patterns define roles, habits, and rou-
tines. Beyond these performance patterns, there is also requirement for time management. 
Occupational therapists conduct an activity analysis to reveal the personal, environmental, 
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and activity demands that activities require. The division of activities into tasks, followed by 
these steps, allows the regulation of the rituals of clients with OCD. However, occupational 
therapists teach OCD individuals time management techniques.

Sensory processing disorders in childhood may lead to excessive ritual behaviors. Children 
with tactile hypersensitivity were found to have an OC tendency later in life, and oral and 
tactile hypersensitivity in adults were associated with obsessions and compulsions. Studies 
of OCD on sensory processing both in childhood and on adult individuals show that desen-
sitization techniques are effective on obsessions and compulsions [88–90]. In occupational 
therapy, sensory integration therapy and desensitization techniques in children and adults 
and the environment they live in have an important role in enabling individuals to cope with 
symptoms, fulfill their roles, and interact with the environment. These methods are thought 
to reduce stigmatization.

Individuals with OCD are also stigmatizing in their treatment seeking or avoiding treatment 
seeking because they are stigmatizing [91, 92]. Within this paradox, clients’ attainment of 
treatment and social inclusion are affected [30]. Occupational therapists should encourage 
individuals to participate in activities and manage health [72]. Encouraging clients with OCD 
is an important intervention to remove the negative consequences of the stigma.

The concept of occupational justice argues that individuals have activity capacities, needs, 
and routines in their environments and have the right to use these capacities to maintain 
their lives and social participation and empowerment social inclusion [93, 94]. Stigma inhibits 
social inclusion in OCD individuals [47]. In occupational justice framework; occupational bal-
ance and occupational deprivation terms have been used. Occupational deprivation refers to 
the deprivation of the purposeful occupations the clients is doing due to social factors over 
time; the occupational alienation refers to estrangement, loss control, and sense of isolation 
due to social or self-conditions, while the clients fulfill their occupations and roles, and the 
occupational imbalance, in which there is an imbalance between the occupations required by 
the roles and the time allocated. Occupational deprivation and occupational alienation are 
inevitable for OCD due to stigma. The stigma in OCD needs to be considered in the context 
of occupational science.

Community-based psychiatric rehabilitation aims to provide rehabilitation services and sus-
tainable services within the society and culture in which the individual lives. Studies about 
people with OCD and society can be effective in changing the cultural history of stigmatization. 
Projects supported by volunteers can also influence the cultural sub-structure of the stigma [95]. 
Occupational therapists can conduct community-based rehabilitation work and contribute to 
the social consensus of clients [96]. Community-based rehabilitation practice with an occupa-
tional justice conception that will provide social participation and reduce stigma is among the 

For social and professional stigma, occupational therapy interventions can be categorized as providing occupational justice, 
community-based rehabilitation, education and support groups.
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interventions occupational therapists will have [97]. Community participation, social inclusion, 
and occupational engagement are highly important occupational therapy interventions for reduc-
ing stigma and discrimination [98].

Occupational therapists visit the home where the client lives and make the home assessments. 
OT can provide OCD management and can make appropriate house arrangements for the 
client. The family and/or caregiver are informed. For school-aged OCD clients, OTs can visit 
the school, be informed by interviewing their peers and their teachers and if necessary, make 
appropriate environmental adjustments to the client. Informing adults and making work-
place visits and environmental adaptations for clients with OCD have an important place in 
interventions that can reduce stigmatization.

Anti-stigma or reducing stigmatization interventions focused on the people with OCD and 
their families, health professionals, the general public, pupils and teachers, and health profes-
sionals. Education about OCD and misbeliefs is the primary aim of most campaigns, followed 
by the empowerment of people OCD and the prevention of impact of stigmatization [99, 100]. 
Occupational therapists have an advocacy role to promote social awareness and support the 
social integration of clients [72]. For OCD, occupational therapists can make these campaigns 
at a social level, and they can argue with politicians for legal regulations. It is among the 
responsibilities of occupational therapists to defend the rights of clients and to ensure the 
participation of clients with OCD in this way.

The media, however, play an important role in determining the attitudes of individuals 
toward perceptions and stigma and have a growing voice [101]. TV programs and publica-
tions have been reported to have positive effects on stigma [102]. A study on media reported 
that the Monk character, an individual with OCD, reduced stigma against OCD [60]. In the 
technology world, there are many people who reach through social media and individuals 
can be encouraged to tell their stories by digital storytelling methods. Thus, stigmatization 
can be decreased by increasing social awareness [103].

It has been noted that individuals with OCD have avoided treatment seeking because of 
the stigma they have seen most from their families. More stigma is reported to be applied 
especially in socio-demographic lower income families [104]. Also, family members living 
with the patient (such as parents, partners, children and siblings) are involved in daily rituals 
and undergoing social stigmatization. For this reason, families may encounter inequalities in 
occupational role performing. It is possible for OCD individuals to have access to treatment 
and to support their social integration and to provide social inclusion for the OCD individu-
al’s family members. The biggest profit from the support groups could have individuals with 
high levels of self-stigmatization and poor social networks. Such groups might be focused on 
stigmatization (and thus indirectly on building self-esteem). The biggest profits from the sup-
port groups were the high levels of self-stigmatization and poor social networks. Educational 
activities are of great importance as such groups might be focused on stigmatization (and thus 
indirectly on building self-esteem), adaptive coping strategies to deal with daily hassles and 
interpersonal conflicts, and adopting supportive behaviors. These trainings can be made for 
health professionals for professional stigma, for children and adolescents with OCD [105], or 
for general public [100].
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Taking social support from family and peers is the way to reduce the social stigma that fami-
lies are going through. In many countries, support groups have been established for OCD 
individuals and their families. Bringing together individuals who live in similar conditions 
allows a group to become less isolated from society [106]. Children learn from their peers. 
Child or adolescent peer groups are also important in the context of the participation of 
children [80]. Web-based systems can communicate with social media [103] or virtual-based 
systems can be effective. The direction of occupational therapists to social support groups and 
peer support groups is the occupational therapy interventions that promote social integration 
of clients and thus reduce stigma [79, 106].

The best approach to reduce stigma should be a holistic approach and community-based 
rehabilitation to control clients’ symptoms, to protect the clients’ occupational identity, to 
tackle the client and the living environment together, and to raise the awareness of the clients, 
family, and the community.
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Abstract

Social anxiety disorder (SAD) is a marked, or intense, fear or anxiety of social situations in 
which the individual may be scrutinized by others. The most well-known and efficacious 
psychological treatment for individuals with SAD is cognitive behavior therapy (CBT). 
Previous meta-analysis reported that the most recommended treatment components of 
CBT programs for SAD are exposure and cognitive restructuring. In recent years, mind-
fulness-based intervention (MBI) has shown efficacy in improving SAD. In this chapter, 
exposure treatment and cognitive restructuring for SAD and MBI for SAD are introduced. 
Additionally, the benefits of using MBI for SAD are discussed. This chapter also discusses 
the effects on the improvement of trait-mindfulness for social anxiety. Finally, we indicate 
the possibilities of the combination of mindfulness and exposure for treatment of SAD.

Keywords: social anxiety disorder, cognitive behavior therapy, exposure treatment, 
mindfulness

1. Introduction

Social anxiety disorder (SAD) is the most common anxiety disorder and is characterized 
by a fear of negative evaluation by others [1, 2]. Patients with SAD or high socially anxious 
individuals perceive high anxiety in social situations and often avoid social situations. SAD 
impairs the social, academic, occupational, and economic functioning of patients [3]. SAD is 
one of the most prevalent mental disorders. Its prevalence in the community is indicated as 
being up to 13% [4]. The other epidemiological literature reports that its lifetime prevalence in 
Western countries ranges between 7% and 12% [5, 6]. In Japanese samples [7] from the World 
Mental Health Japan (WMHJ) survey, researchers estimated that the 12 month prevalence 

© 2018 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



Chapter 7

Cognitive Behavior Therapy and Mindfulness-Based
Intervention for Social Anxiety Disorder

Kentaro Shirotsuki and Shota Noda

Additional information is available at the end of the chapter

http://dx.doi.org/10.5772/intechopen.79345

Provisional chapter

DOI: 10.5772/intechopen.79345

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

Cognitive Behavior Therapy and Mindfulness-Based 
Intervention for Social Anxiety Disorder

Kentaro Shirotsuki and Shota Noda

Additional information is available at the end of the chapter

Abstract

Social anxiety disorder (SAD) is a marked, or intense, fear or anxiety of social situations in 
which the individual may be scrutinized by others. The most well-known and efficacious 
psychological treatment for individuals with SAD is cognitive behavior therapy (CBT). 
Previous meta-analysis reported that the most recommended treatment components of 
CBT programs for SAD are exposure and cognitive restructuring. In recent years, mind-
fulness-based intervention (MBI) has shown efficacy in improving SAD. In this chapter, 
exposure treatment and cognitive restructuring for SAD and MBI for SAD are introduced. 
Additionally, the benefits of using MBI for SAD are discussed. This chapter also discusses 
the effects on the improvement of trait-mindfulness for social anxiety. Finally, we indicate 
the possibilities of the combination of mindfulness and exposure for treatment of SAD.

Keywords: social anxiety disorder, cognitive behavior therapy, exposure treatment, 
mindfulness

1. Introduction

Social anxiety disorder (SAD) is the most common anxiety disorder and is characterized 
by a fear of negative evaluation by others [1, 2]. Patients with SAD or high socially anxious 
individuals perceive high anxiety in social situations and often avoid social situations. SAD 
impairs the social, academic, occupational, and economic functioning of patients [3]. SAD is 
one of the most prevalent mental disorders. Its prevalence in the community is indicated as 
being up to 13% [4]. The other epidemiological literature reports that its lifetime prevalence in 
Western countries ranges between 7% and 12% [5, 6]. In Japanese samples [7] from the World 
Mental Health Japan (WMHJ) survey, researchers estimated that the 12 month prevalence 
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of SAD was 0.8% among Japanese people. This face-to-face household survey involved 1663 
adults (overall response rate, 56%) in four communities in Japan, including two cities and two 
rural population areas. It is also suggested that there is a continuum between social anxieties 
or fears and SAD.

Individuals with SAD are often afraid of social situations and social interaction. For example, 
these situations are public speaking, conversation, telephone, writing, and so on. Individuals, 
who have excessive fear of public speaking, often avoid this activity because they have vari-
ous negative cognitive assumptions and images about failure to give an “adequate” perfor-
mance. Before a speaking session, they feel too much anxiety and perceive physical arousal 
symptoms. In addition, they think that they will not deliver a good performance and that 
catastrophic things will happen. When conducting their tasks, they feel that they cannot con-
trol outcomes and their performance. They do not look at the faces in their audience and they 
speak fast. Afterwards they realize that their speech was bad and they will be evaluated as 
“negative” or “insignificant” people. Therefore, they usually avoid these situations.

These negative cognition and avoidance behaviors are traditionally summarized in a cogni-
tive model or cognitive behavior model. In this chapter, we report on the previous cognitive 
behavior therapy (CBT) model of SAD and the technique of CBT for SAD. Additionally, we 
introduce recent research in mindfulness-based therapy and discuss the future direction of a 
psychotherapy that takes SAD into account.

1.1. The cognitive behavior therapy model

Cognitive and cognitive-behavioral models of SAD posit that negative cognition maintains 
social anxiety symptoms. These models describe the relationships between negative cognition, 
behavior, and somatic symptoms in SAD. In these models, cognition includes self-focused atten-
tion, interpretation, rumination, self-perception, social negative evaluation, and other cognitive 
values [8, 9]. Clark and Wells [8] suggested that patients with SAD develop a series of negative 
assumptions and overestimate how negatively other people will evaluate their performance in 
social situations. In social situations, patients with SAD perceive social danger for themselves. 
These negative processing biases produce somatic symptoms and behavioral symptoms, which 
interact to heighten social anxiety symptoms. In their cognitive-behavioral model, Rapee and 
Heimberg [9] suggested that individuals with SAD and highly socially anxious individuals have 
a greater expectancy of negative occurrences. Also, they predict a greater cost of these occur-
rences for themselves than do less anxious individuals in social situations. Additionally, they 
indicated that these probability and cost estimates are related to state anxiety in social situations.

The estimated social cost of this is a specific expression of dysfunctional beliefs about the 
potential outcome of a social encounter [10]. The cognitive behavioral model of Hofmann and 
Otto provided general treatment model of SAD. In the model, maintaining the factors of SAD 
is discussed and indicates the importance of the overestimation of the negative consequences, 
the perception of low emotional control, negative self-perceptions, negative rumination, and so 
on. Symptoms of SAD can be classified into cognitive, behavioral, and physical categories [11]. 
Cognitive symptoms include negative self-evaluations or catastrophizing what other people 
think of the individual in social situations. Individuals with SAD may have thoughts such as  
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“I am stupid,” “Everyone thinks I’m acting weird,” and so on. People with SAD tend to think that 
their thoughts are factual and put too much focus on them. Behavioral symptoms include avoid-
ing or prematurely escaping from social situations to reduce anxiety or avoid negative evaluation 
by others. Individuals who cannot avoid or escape may engage in safety behaviors [12].

1.2. Cognitive behavior therapy: CBT for SAD

There are several studies of effective treatment for SAD [13–17]. These treatment programs 
include psycho-education, exposure, cognitive restructuring, and original interventions. 
Typical CBT techniques for the treatment of SAD include exposure, applied relaxation, social 
skills training, and cognitive restructuring [17]. In their meta-analytic review, they reported 
that the most recommended treatment components of CBT programs are exposure and cogni-
tive restructuring. Clark et al. [18] reported high-effect levels for individual CBT. This pro-
gram consisted of helping clients to develop a list of personal safety behaviors, conducting 
self-focused attention experiments where the focus of attention is shifted to social situations, 
psychoeducation about their model [8], video feedback, behavioral experiments, identifica-
tion of problematic anticipatory and post-event processing, and modification of assumptions 
about dysfunction. Depending on the assessment point, uncontrolled effect levels in their 
study ranged from 2.14 to 2.53.

Rapee et al. [14] examined possible differences between standard cognitive behavioral group 
therapy (CBGT) and an enhanced CBGT program. Standard CBGT consisted of standard cog-
nitive restructuring plus in vivo exposure. The enhanced CBGT program was augmented 
with several additional treatment techniques, including performance feedback and attention 
retraining. These programs were conducted in therapist facilitated groups of approximately 
six participants. Both types of CBGT package had sufficient improvement on SAD symptoms, 
with the enhanced treatment showing better effects than standard treatment on the cost of 
negative evaluation and negative views of one’s skills and appearance.

CBT for SAD is classified as both group therapy and individual therapy. Both types of thera-
pies have merits and demerits as discussed in the following section. The merits of group ther-
apy are: (1) presence of others when being exposed in social conditions is useful for increasing 
the degree of a threat and reality; (2) others’ modeling becomes possible in exposure settings; 
(3) cooperative consciousness among patients toward treatment is developed; and (4) simul-
taneous intervention for various patients become possible, among others. On the other hand, 
group therapy has some demerits as follows: (1) presence of others might activate fears of 
negative evaluation, which might inhibit patients’ spontaneous behaviors and speeches; (2) 
the threat of exposure might increase excessively; (3) the relationships between therapists 
and patients tend to become weak; and (4) the presence of others might make it difficult for 
participants to participate in the program, among other problems. The merits of individual 
therapies are: (1) therapists can easily adapt the program to the cognitive and behavior char-
acteristics of each patient; (2) participation in treatment is easier, compared to group therapy; 
(3) individual patients’ needs and questions are sufficiently dealt with; and (4) participants 
can freely express their speeches and behaviors without considering others, among other 
benefits. On the other hand, it is considered difficult to get the merits of group therapy as 
described earlier through individual therapies, from the perspective of its structure.
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Otto provided general treatment model of SAD. In the model, maintaining the factors of SAD 
is discussed and indicates the importance of the overestimation of the negative consequences, 
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apy are: (1) presence of others when being exposed in social conditions is useful for increasing 
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taneous intervention for various patients become possible, among others. On the other hand, 
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1.3. Exposure

Exposure technique is one of the best ways to deal with SAD symptoms. In the treatment of 
SAD, in vivo exposure often has been used. In exposure therapy, the following approaches are 
involved: psychological education about exposure, development of anxiety hierarchy work-
sheets, specifying exposure settings, execution of exposure, and anxiety assessment before 
and after exposure. In psychological education, participants learn in advance the character-
istics of anxiety and what will be conducted in exposure therapy. They need to sufficiently 
understand the nature of psychological burden when implementing the therapy.

Through developing an anxiety hierarchy worksheet, the situation of anxiety and the degree 
of anxiety in each situation become clear. Through setting discussion in concrete situations, 
problems are shared between the therapist and client. The first aim of exposure therapy is 
to reduce anxiety. Social settings tend to change in the condition where anxiety feelings 
are high. For example, speech situations usually finish in a few minutes. Participants tend 
to finish the situation with high anxiety, which leads to avoidance behaviors in the next 
anxiety situation. It is important to properly expose themselves to each anxiety situation 
repeatedly. Exposure therapy is often conducted during a treatment session (regardless of 
inside or outside of the treatment institutions) or in an actual setting as homework. Though 
imagined exposure is also effective, when exposure in real life can be used, this can be 
related to daily situations.

1.4. Cognitive biases

There are some types of information-processing biases in SAD. Attentional biases, interpreta-
tion biases, memory biases, and cost/probability biases are often modified in bias modification. 
The effects of cognitive restructuring have been indicated through various studies. For example, 
Clark et al. [19] indicated the following as intervention targets of cognitive therapy: (1) atten-
tion, or an increase in attention and reduction in observation of others and making association 
with others’ responses; (2) recognition of physiological responses, or the use of incorrect inner 
information that causes excessively negative ideas about how others think of the self; (3) safety 
behaviors (avoidance), or the excessive use of explicit or implicit safety behaviors; and (4): 
information-processing biases, or the processing of information before and after an issue. They 
thus compared the effects of cognitive therapy and exposure + applied relaxation therapy. The 
results indicated the high impact of cognitive therapy on improving SAD symptoms, indicative 
of the effectiveness of the intervention in cognition characteristic of SAD.

The research on the treatment of SAD has thus focused on the effectiveness of using cognitive 
therapy techniques to change specific cognitions or thought patterns [14, 18, 19]. However, 
SAD treatment research has also focused on the reduction of cost and probability bias. Foa 
et al. [20] reported that the reduction of cost bias strongly predicted the reduction of SAD 
symptoms. Rapee et al. [14] showed that a change in cost bias was highly related to a decrease 
in the severity of SAD symptoms using a group CBT (CBGT) program. Shirotsuki et al. 
[21] suggested that repeated exposure and reduction of cost bias may have an effect on the 
improvement of SAD symptoms.
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1.5. Video feedback

Video feedback (VF) is one of the important and effective techniques in most CBT treatment 
programs. Individuals with SAD try to watch their video before receiving sufficient cogni-
tive preparation. Clark et al. [18] reported a high impact from individual CBT. This program 
consisted of developing with patients a personal set of safety behaviors and a self-focused 
attention experiment: shifting the focus of attention to the social situation. In video feedback 
sessions, individuals with SAD watch their actual social tasks, which are public speaking 
and conversation. They often recognize their performance is worse than actual performance. 
Therapists try to change the discrepancy between subjective and objective perceptions of 
social performance. VF involves providing individuals with video playback of their social 
performance following their participation about social task, such as a public speech or a one-
on-one conversation [22]. High socially anxious and individuals with SAD watch the real 
situation through recorded video. Video feedback involves video recording socially anxious 
individuals while they are trying a social task, that is, a speaking task or conversation. It 
is anticipated that review of the recording corrects distorted self-evaluations, including the 
underestimation of social skills [23].

Though video feedback sessions are effective, it is necessary to consider that participants 
might have a resulting psychological burden. Shirotsuki [24] indicated the effects of the 
interpretation of video images: when watching video images, sometimes, participants cannot 
perceive themselves objectively owing to their negative interpretation of the video images, 
which reduces the self-evaluation of their performance. It is considered important to try to 
make participants watch video images objectively before the session.

1.6. Mindfulness

In recent years, researchers and clinicians have developed intervention programs that include 
mindfulness. Mindfulness is defined as “paying attention in a particular way—on purpose, in 
the present moment and nonjudgmentally” [25]. Bishop et al. [26] distinguished two compo-
nents of mindfulness. The first component is “self-regulation of attention.” Self-regulation of 
attention is observing and attending to the changing field of thoughts, feeling, and sensations 
from moment to moment. This leads to a feeling of being very alert to what is occurring in the 
here-and-now [26].

The second component is “orientation to experience.” Orientation to experience is an attitude 
of openness, acceptance, and curiosity about the present moment. Experiential avoidance 
which is the opposite concept of orientation to experience is at the heart of all psychological 
distress [27]. It is to avoid one’s own experience such as thought, feeling, cognition, behavior, 
and sense of body. Experiential avoidance is reduced by increasing the mental state of orien-
tation to experience; as a result, psychological distress improves [28].

Many researchers have found relationship between trait mindfulness and mental health cri-
teria. Baer et al. showed that trait mindfulness was negatively correlated with alexithymia, 
dissociative activities, difficulties in emotion regulation, and neuroticism [29]. Higher levels 
of trait mindfulness predict lower levels of anxiety, depression, and negative cognition, and 
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information that causes excessively negative ideas about how others think of the self; (3) safety 
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information-processing biases, or the processing of information before and after an issue. They 
thus compared the effects of cognitive therapy and exposure + applied relaxation therapy. The 
results indicated the high impact of cognitive therapy on improving SAD symptoms, indicative 
of the effectiveness of the intervention in cognition characteristic of SAD.

The research on the treatment of SAD has thus focused on the effectiveness of using cognitive 
therapy techniques to change specific cognitions or thought patterns [14, 18, 19]. However, 
SAD treatment research has also focused on the reduction of cost and probability bias. Foa 
et al. [20] reported that the reduction of cost bias strongly predicted the reduction of SAD 
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[21] suggested that repeated exposure and reduction of cost bias may have an effect on the 
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higher levels of well-being [30]. Coffey et al. found that the improvement of trait mindful-
ness has been found to positively influence mental health [31]. The improvement of trait 
mindfulness also negatively impacts on anxiety, depression, and negative cognition [31, 32]. 
To enhance levels of trait mindfulness, mindfulness training (MT) can be used. MT includes 
body scan, gentle mindful yoga exercises, sitting meditation, walking meditation, eating 
meditation, among others (Table 1). MT is effective for improving stress, stress reactivity, 
anxiety, and depression [30, 33–35].

1.7. The relationship between trait mindfulness and social anxiety

Some researchers have started to examine the effects of mindfulness on social anxiety. Previous 
studies have reported that trait mindfulness is negatively correlated with self-reported social 
anxiety, and trait mindfulness has a direct effect on social anxiety [36, 37]. Kocovski et al. also 
indicated that trait mindfulness predicts subsequent changes in social anxiety and that social 
anxiety predicts subsequent change in trait mindfulness [38]. Recent studies have provided 
relationships among trait mindfulness, social anxiety, and maintaining factors of social anxi-
ety as mechanism of mindfulness on social anxiety. According to Clark and Wells and Rapee 
and Heimberg [8, 9], self-regulation of attention, avoidance behavior, and negative cognition 
are the factors that maintain SAD social anxiety disorder (SAD).

Noda et al. showed that trait mindfulness affects social anxiety through self-regulation of 
attention, avoidance behavior, and fear of negative evaluation by others in negative cognition, 

Table 1. Main techniques and simple features of mindfulness training.
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while Schmertz et al. reported that trait mindfulness impacts on social anxiety via cost/prob-
ability bias in negative cognition [37, 39]. Moreover, Okawa et al. showed that trait mindful-
ness affects social anxiety via rumination in negative cognition [40]. Figure 1, based on the 
earlier research, provides a mechanism for assessing the impact of mindfulness on social anxi-
ety. This indicates that trait mindfulness affects social anxiety through maintaining various 
factors. Based on this research, it is considered that an increase in trait mindfulness would be 
not only effective for social anxiety but also for its maintenance factors. Research such as this 
supports the conclusion that trait mindfulness is strongly related to social anxiety symptoms.

Additional treatment studies of MT for SAD patients have been conducted. Previous research 
has reported that MT is effective in treating social anxiety symptoms [41, 42]. A therapeutic 
intervention program that includes MT is called Mindfulness-Based Intervention (MBI). MBI 
for SAD includes Mindfulness-Based Stress Reduction (MBSR), Mindfulness-Based Cognitive 
Therapy (MBCT), Acceptance and Commitment Therapy (ACT), and Mindfulness and 
Acceptance-based Group Therapy (MAGT).

1.8. Mindfulness-based stress reduction

MBSR was developed by Kabat-Zinn [43]. It is the most well-known MBI and has gained 
empirical support in the treatment of psychological symptoms. The protocol of MBSR is com-
posed of MT. Previous research has shown that MBSR is effective for treating stress, anxiety, 
depression symptoms, improving self-regulation, and the purpose of life [34, 44]. Goldin and 
Gross [41] conducted MBSR for SAD patients. Individuals (N = 16) diagnosed with SAD par-
ticipated in 8 weekly 2.5 h sessions of MBSR. The main components of treatment were mind-
fulness meditation techniques such as breath-focused attention, body scan-based attention to 
the transient nature of sensory experience, shifting attention across sensory modalities, open 

Figure 1. The mechanism of mindfulness on social anxiety.
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ability bias in negative cognition [37, 39]. Moreover, Okawa et al. showed that trait mindful-
ness affects social anxiety via rumination in negative cognition [40]. Figure 1, based on the 
earlier research, provides a mechanism for assessing the impact of mindfulness on social anxi-
ety. This indicates that trait mindfulness affects social anxiety through maintaining various 
factors. Based on this research, it is considered that an increase in trait mindfulness would be 
not only effective for social anxiety but also for its maintenance factors. Research such as this 
supports the conclusion that trait mindfulness is strongly related to social anxiety symptoms.

Additional treatment studies of MT for SAD patients have been conducted. Previous research 
has reported that MT is effective in treating social anxiety symptoms [41, 42]. A therapeutic 
intervention program that includes MT is called Mindfulness-Based Intervention (MBI). MBI 
for SAD includes Mindfulness-Based Stress Reduction (MBSR), Mindfulness-Based Cognitive 
Therapy (MBCT), Acceptance and Commitment Therapy (ACT), and Mindfulness and 
Acceptance-based Group Therapy (MAGT).

1.8. Mindfulness-based stress reduction

MBSR was developed by Kabat-Zinn [43]. It is the most well-known MBI and has gained 
empirical support in the treatment of psychological symptoms. The protocol of MBSR is com-
posed of MT. Previous research has shown that MBSR is effective for treating stress, anxiety, 
depression symptoms, improving self-regulation, and the purpose of life [34, 44]. Goldin and 
Gross [41] conducted MBSR for SAD patients. Individuals (N = 16) diagnosed with SAD par-
ticipated in 8 weekly 2.5 h sessions of MBSR. The main components of treatment were mind-
fulness meditation techniques such as breath-focused attention, body scan-based attention to 
the transient nature of sensory experience, shifting attention across sensory modalities, open 

Figure 1. The mechanism of mindfulness on social anxiety.
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monitoring of moment-to-moment experience, walking meditation, and eating meditation. 
As a result, MBSR showed significant reduction in self-reported social anxiety symptoms and 
negative cognition (η2p = .59 on the Liebowitz Social Anxiety Scale; η2p = .53 on the Rumination 
Style Questionnaire) and significant improvement in self-reported self-esteem (η2p = .51 on 
the Rosenberg Self-Esteem Scale). In another study, individuals (N = 22) diagnosed with SAD 
participated in 8 weekly 2.5 h sessions of MBSR and an all-day meditation retreat for MBSR 
[42]. The MBSR produced significant reductions in self-reported social anxiety symptoms 
effect size (ES) = 1.48 on the Liebowitz Social Anxiety Scale-Fear; ES = 1.40 on the Liebowitz 
Social Anxiety Scale-Avoidance).

1.9. Mindfulness-based cognitive therapy

MBCT is developed to prevent relapse of major depression [45]. It combines elements of cogni-
tive therapy approach and MT to reduce the symptoms of depression and the recurrence of 
depression. Teasdale et al. [46] found MBCT has prevented relapse and recurrence in patients 
with a history of three or more episodes of depression. MBCT is not only effective for depres-
sion but also other disorders. Piet et al. [47] conducted MBSR for SAD patients. Fourteen young 
participants aged 18–25 years with SAD participated in 8 weekly 2 h sessions of MBCT. The 
main components of treatment were mindfulness meditation techniques such as body scans, 
gentle mindful yoga exercises, and sitting meditation. The result of this intervention study 
showed that the MBCT produced significant prepost improvements with moderate to high ESs 
(0.77 on the Social Phobia Composite measure, and 0.90 on the Liebowitz Social Anxiety Scale).

1.10. Acceptance and commitment therapy

The theoretical basis of ACT is a relational frame construct that is a behavior analytic theory of 
language and cognition [27]. It focuses on understanding behavior through linguistic contexts 
or frames. It also includes techniques designed to promote mindful awareness of internal expe-
riences. ACT aims to promote namely the improvement of orientation to experience and cogni-
tive defusing that is a shifting of mental contexts by cultivating patient’s awareness of awareness 
to allow them to view thoughts as thoughts and not as facts [27, 28]. Dalrymple and Herbert [48] 
conducted ACT for SAD patients. Nineteen individuals diagnosed with SAD participated in a 
12 weekly 1 h program integrating exposure therapy and ACT. The results revealed that signifi-
cant improvements occurred in self-reported social anxiety symptoms, yielding large effect size 
gains (ES = 0.72 on the Liebowitz Social Anxiety Scale-Fear, ES = 1.24 on the Liebowitz Social 
Anxiety Scale-Avoidance). In another study by Ossman et al. [49], individuals (N = 22) diag-
nosed with SAD participated in 10 weekly 2 h sessions of ACT. Here, ACT produced significant 
reductions in self-reported social anxiety symptoms (ES = 0.82 on the Liebowitz Social Anxiety 
Scale-Fear and ES = 1.71 on the Liebowitz Social Anxiety Scale-Avoidance).

1.11. Mindfulness and acceptance-based group therapy

The MAGT for SAD developed by Fleming and Kocovski [50] was based on the ACT. Some 
of the mindfulness exercises included in this protocol could be adapted from the MBCT. The 
main components of treatment in the protocol are mindfulness exercises, and acceptance of 
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thoughts and feelings, and acceptance of social anxiety exercises. Kocovski et al. conducted 
MAGT for SAD patients [51]. Individuals (N = 53) diagnosed with SAD participated in 12 
weekly 2 h sessions of MAGT. Consequently, the MAGT results showed significant reduc-
tions in self-reported social anxiety symptoms (d = 1.32 on the Social Phobia Inventory). In 
another study [52], individuals (N = 29) diagnosed with SAD participated in 12 weekly 2 h 
sessions of MAGT. As a result, the MAGT produced significant prepost improvements with 
high ESs (1.00 on the Liebowitz Social Anxiety Scale, 1.09 on the Social Phobia Scale, and 
1.03 on the Social Interaction Anxiety Scale). From the earlier research, MBI appears to be an 
effective intervention for SAD, with generally large effect sizes on social anxiety symptoms.

2. Future direction

2.1. The possibilities in the combination of mindfulness and exposure for the 
treatment of SAD

The most well-known and effective psychological treatment for individuals with SAD is cog-
nitive behavioral therapy (CBT). However, although CBT has been found to be efficacious in 
reducing social anxiety, there are patients who do not achieve clinically significant improve-
ment following CBT [17]. According to Leichsenring et al., remission rates were nearly 40% 
for CBT [53]. Thus, the development of intervention protocols that are more effective for 
improving social anxiety symptoms than traditional CBT is demanded.

Exposure, which is a key ingredient of most CBT, is effective for improving social anxiety 
symptoms [54]. But, it is indicated that exposure tend to be avoided and dropped by patients 
[55]. According to Van Velzen et al., 34.4% of patients with SAD dropped-out from exposure 
programs [56]. In another study by Hofmann, the attrition rate of exposure group therapy was 
21% [23]. From the above, it is considered that exposure is an intervention that carries with a 
strong mental burden.

The crucial factor causing patients with SAD to avoid and drop-out from exposure is expe-
riential avoidance, which is based on thoughts, feelings, cognition, behavior, and sensation 
in the body in social situations. Experiential avoidance is a disturbance factor in the effective 
treatment of exposure, promoting the maintenance of anxiety [55]. By enhancing mental state 
of mindfulness, we would be promoted to increase awareness of one’s experience and to 
accept what we are currently experiencing. Thereby, experiential avoidance is reduced [44], 
and willingness enhanced [55]. These findings suggest that incorporating MT into exposure 
for treatment of SAD may prevent patients from avoiding and dropping-out exposure. The 
combination of cognitive approach and exposure is thus more effective for improving social 
anxiety symptoms than only exposure [54]. Because MT seeks to reduce negative cognition 
[41, 47], and to enhance decentering and change cognitive flexibility [44], it functions as an 
approach that changes negative cognition. In addition, MT brings the improvement of self-
regulation to our attention [41]. The low self-regulation of attention is core maintaining factors 
of social anxiety [8]. These findings suggest that the combination of MT and exposure may 
be more effective for improving social anxiety symptoms than traditional exposure therapy.
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monitoring of moment-to-moment experience, walking meditation, and eating meditation. 
As a result, MBSR showed significant reduction in self-reported social anxiety symptoms and 
negative cognition (η2p = .59 on the Liebowitz Social Anxiety Scale; η2p = .53 on the Rumination 
Style Questionnaire) and significant improvement in self-reported self-esteem (η2p = .51 on 
the Rosenberg Self-Esteem Scale). In another study, individuals (N = 22) diagnosed with SAD 
participated in 8 weekly 2.5 h sessions of MBSR and an all-day meditation retreat for MBSR 
[42]. The MBSR produced significant reductions in self-reported social anxiety symptoms 
effect size (ES) = 1.48 on the Liebowitz Social Anxiety Scale-Fear; ES = 1.40 on the Liebowitz 
Social Anxiety Scale-Avoidance).

1.9. Mindfulness-based cognitive therapy

MBCT is developed to prevent relapse of major depression [45]. It combines elements of cogni-
tive therapy approach and MT to reduce the symptoms of depression and the recurrence of 
depression. Teasdale et al. [46] found MBCT has prevented relapse and recurrence in patients 
with a history of three or more episodes of depression. MBCT is not only effective for depres-
sion but also other disorders. Piet et al. [47] conducted MBSR for SAD patients. Fourteen young 
participants aged 18–25 years with SAD participated in 8 weekly 2 h sessions of MBCT. The 
main components of treatment were mindfulness meditation techniques such as body scans, 
gentle mindful yoga exercises, and sitting meditation. The result of this intervention study 
showed that the MBCT produced significant prepost improvements with moderate to high ESs 
(0.77 on the Social Phobia Composite measure, and 0.90 on the Liebowitz Social Anxiety Scale).

1.10. Acceptance and commitment therapy

The theoretical basis of ACT is a relational frame construct that is a behavior analytic theory of 
language and cognition [27]. It focuses on understanding behavior through linguistic contexts 
or frames. It also includes techniques designed to promote mindful awareness of internal expe-
riences. ACT aims to promote namely the improvement of orientation to experience and cogni-
tive defusing that is a shifting of mental contexts by cultivating patient’s awareness of awareness 
to allow them to view thoughts as thoughts and not as facts [27, 28]. Dalrymple and Herbert [48] 
conducted ACT for SAD patients. Nineteen individuals diagnosed with SAD participated in a 
12 weekly 1 h program integrating exposure therapy and ACT. The results revealed that signifi-
cant improvements occurred in self-reported social anxiety symptoms, yielding large effect size 
gains (ES = 0.72 on the Liebowitz Social Anxiety Scale-Fear, ES = 1.24 on the Liebowitz Social 
Anxiety Scale-Avoidance). In another study by Ossman et al. [49], individuals (N = 22) diag-
nosed with SAD participated in 10 weekly 2 h sessions of ACT. Here, ACT produced significant 
reductions in self-reported social anxiety symptoms (ES = 0.82 on the Liebowitz Social Anxiety 
Scale-Fear and ES = 1.71 on the Liebowitz Social Anxiety Scale-Avoidance).

1.11. Mindfulness and acceptance-based group therapy

The MAGT for SAD developed by Fleming and Kocovski [50] was based on the ACT. Some 
of the mindfulness exercises included in this protocol could be adapted from the MBCT. The 
main components of treatment in the protocol are mindfulness exercises, and acceptance of 
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thoughts and feelings, and acceptance of social anxiety exercises. Kocovski et al. conducted 
MAGT for SAD patients [51]. Individuals (N = 53) diagnosed with SAD participated in 12 
weekly 2 h sessions of MAGT. Consequently, the MAGT results showed significant reduc-
tions in self-reported social anxiety symptoms (d = 1.32 on the Social Phobia Inventory). In 
another study [52], individuals (N = 29) diagnosed with SAD participated in 12 weekly 2 h 
sessions of MAGT. As a result, the MAGT produced significant prepost improvements with 
high ESs (1.00 on the Liebowitz Social Anxiety Scale, 1.09 on the Social Phobia Scale, and 
1.03 on the Social Interaction Anxiety Scale). From the earlier research, MBI appears to be an 
effective intervention for SAD, with generally large effect sizes on social anxiety symptoms.

2. Future direction

2.1. The possibilities in the combination of mindfulness and exposure for the 
treatment of SAD

The most well-known and effective psychological treatment for individuals with SAD is cog-
nitive behavioral therapy (CBT). However, although CBT has been found to be efficacious in 
reducing social anxiety, there are patients who do not achieve clinically significant improve-
ment following CBT [17]. According to Leichsenring et al., remission rates were nearly 40% 
for CBT [53]. Thus, the development of intervention protocols that are more effective for 
improving social anxiety symptoms than traditional CBT is demanded.

Exposure, which is a key ingredient of most CBT, is effective for improving social anxiety 
symptoms [54]. But, it is indicated that exposure tend to be avoided and dropped by patients 
[55]. According to Van Velzen et al., 34.4% of patients with SAD dropped-out from exposure 
programs [56]. In another study by Hofmann, the attrition rate of exposure group therapy was 
21% [23]. From the above, it is considered that exposure is an intervention that carries with a 
strong mental burden.

The crucial factor causing patients with SAD to avoid and drop-out from exposure is expe-
riential avoidance, which is based on thoughts, feelings, cognition, behavior, and sensation 
in the body in social situations. Experiential avoidance is a disturbance factor in the effective 
treatment of exposure, promoting the maintenance of anxiety [55]. By enhancing mental state 
of mindfulness, we would be promoted to increase awareness of one’s experience and to 
accept what we are currently experiencing. Thereby, experiential avoidance is reduced [44], 
and willingness enhanced [55]. These findings suggest that incorporating MT into exposure 
for treatment of SAD may prevent patients from avoiding and dropping-out exposure. The 
combination of cognitive approach and exposure is thus more effective for improving social 
anxiety symptoms than only exposure [54]. Because MT seeks to reduce negative cognition 
[41, 47], and to enhance decentering and change cognitive flexibility [44], it functions as an 
approach that changes negative cognition. In addition, MT brings the improvement of self-
regulation to our attention [41]. The low self-regulation of attention is core maintaining factors 
of social anxiety [8]. These findings suggest that the combination of MT and exposure may 
be more effective for improving social anxiety symptoms than traditional exposure therapy.
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We propose the following procedure as the most appropriate combination of mindfulness 
and exposure for SAD. First, MT is conducted. Through MT patients will be persuaded to 
increase their awareness of experiences such as negative cognition, social anxiety, trembling, 
and sweating in social situation, and then it leads to accept these experiences. As a result, 
negative cognition, social anxiety, and fear of physical response are alleviated. The effect of 
maintaining factors on social anxiety would be reduced. Therefore, the mental burden of 
patients to exposure would reduce, and these effects may prevent patients from avoiding 
and dropping-out exposure. In addition, maintaining mechanism of social anxiety would 
improve. This shows that MT could prevent relapse and recurrence following therapy.

Second, exposure is reinforced. Through exposure the therapist encourages patients to face 
anxiety in social situations. They should notice their experience in facing social situations. 
And they may understand the differences in their experience between preexposure and post-
exposure situations. Exposure thus produces a significant reduction in social anxiety [54]. 
Because social anxiety would be improved by MT, exposure after MT may be more effective 
for improving social anxiety and maintaining the effect of treatment than exposure alone.
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We propose the following procedure as the most appropriate combination of mindfulness 
and exposure for SAD. First, MT is conducted. Through MT patients will be persuaded to 
increase their awareness of experiences such as negative cognition, social anxiety, trembling, 
and sweating in social situation, and then it leads to accept these experiences. As a result, 
negative cognition, social anxiety, and fear of physical response are alleviated. The effect of 
maintaining factors on social anxiety would be reduced. Therefore, the mental burden of 
patients to exposure would reduce, and these effects may prevent patients from avoiding 
and dropping-out exposure. In addition, maintaining mechanism of social anxiety would 
improve. This shows that MT could prevent relapse and recurrence following therapy.

Second, exposure is reinforced. Through exposure the therapist encourages patients to face 
anxiety in social situations. They should notice their experience in facing social situations. 
And they may understand the differences in their experience between preexposure and post-
exposure situations. Exposure thus produces a significant reduction in social anxiety [54]. 
Because social anxiety would be improved by MT, exposure after MT may be more effective 
for improving social anxiety and maintaining the effect of treatment than exposure alone.
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