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Preface

Neuropsychiatric disorders are among the most common diseases that cause disability 
worldwide. The etiology, clinical presentation, and treatment of these diseases have 
been discussed in many studies. There are many psychological, genetic, and environ-
mental risk factors for neuropsychiatric disorders. However, the etiology of neuro-
psychiatric disorders has not been fully explained yet. In other words, markers for the 
diagnosis and treatment of neuropsychiatric diseases are not yet available. Difficulties 
related to etiology and diagnostic evaluations also affect treatment approaches. Because 
the etiopathogenesis of the diseases is not known exactly, treatment approaches are 
planned based on existing hypotheses.

Today, psychopharmacological and psychotherapeutic approaches are at the forefront 
of treatment for neuropsychiatric diseases. Cognitive behavioral therapy (CBT) is the 
best-known and most-used psychotherapy.

This book includes studies on the psychopathology of neuropsychiatric disorders and 
CBT. The first section includes two studies examining the role of personality traits 
in psychopathology. Chapter 1 examines personality traits in children of alcoholic 
parents. Chapter 2 investigates personality traits investigated as risk factors for the 
development of cognitive impairment and affective symptomatology in patients with 
COVID-19.

The second section includes two chapters presenting studies that examine the psycho-
pathology of neuropsychiatric disorders. Chapter 3 examines the use of information 
and communications technology (ICT) for the individual education support system 
in neurodevelopmental disorders. Chapter 4 investigates the effects of pregnancy 
 tryptophan fluctuation underlying the ontogenetic origin of neuropsychiatric 
disorders.

The third section includes one chapter that discusses CBT. Chapter 5 focuses on 
CBT approaches in the treatment of patients with panic disorder. There are many 
studies in the literature showing that CBT is 75%–90% effective in the treatment 
of panic disorder. In the evaluation interviews conducted one year after undergo-
ing CBT, the majority of panic disorder patients maintained their well-being. This 
chapter explains the cognitive behavioral models and treatment process of panic 
disorder.

We would like to thank all the authors and publishers who contributed to the prepara-
tion of this study for their careful work and hope it will be a valuable resource for our 
colleagues working in the field of mental health and neurology.
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Chapter 1

Personality Traits in Children 
of Alcoholic Parents
Himanshu Mansharamani, Bhavika Mansharamani, 
Prakash Behere, Amit Nagdive and Deepak Mansharamani

Abstract

Children of alcoholics (COAs) are children who have grown up in families in 
which either one or both parents are alcoholic. The interplay of several factors such as 
environmental, cognitive, and genetic vulnerability has been linked to the psychopa-
thology among COAs. The age of elementary school years, i.e., from 6 or 7–15 years 
of age, is known as the latency developmental period of children, but this phase 
of development does not apply to COAs, as they are constantly under stress which 
hinders their self-development. COAs suffer from direct physical, verbal, emotional, 
and sexual abuse from their alcoholic parent. There is a high need to address the stress 
to children of persons with substance abuse. Early detection of psychiatric morbidi-
ties in such children and appropriate intervention can produce beneficial changes in 
such children.

Keywords: alcohol dependence, children, mental disorders, personality traits,  
children of alcoholics

1. Introduction

Alcohol is a toxic and psychoactive substance with propensity for producing  
psychological and physical dependence. People since the earliest of times have con-
sumed alcohol for euphoric purposes, to celebrate festivities, to solemnize religious 
rituals, to grace social functions and to obtain ease from immediate or continuing 
emotional stress. In today’s society, use of alcohol is considered to be a routine part of 
social environment by many. Although excessive use of alcohol accounts for damage 
to physical, mental and psychological health, it can be easily overlooked by addicts 
and their families. Beyond health consequences, excessive alcohol use also causes sig-
nificant social and economic losses to individuals, their families and society in large.

Among psychoactive substances, most commonly used are caffeine and nicotine, 
followed by alcohol and cannabis. Excessive alcohol consumption is a major cause of 
public health concern in most of the countries.

The term alcoholic is associated with ‘alcoholism’ which is described by the 
American Medical Association as “A primary, chronic disease with genetic, psycho-
social, and environmental factors influencing its development and manifestations. 
The disease is often progressive and fatal. It is characterized by impaired control over 
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drinking, preoccupation with alcohol, use of alcohol despite adverse consequences, 
and distortions in thinking, most notably denial. Each of these symptoms may be 
continuous or periodic” [1].

Alcohol use disorders are among the most prominent psychiatric disorders  
following a chronic and relapsing course. These are characterized by urge to consume 
alcohol, loss of control over alcohol intake, compulsive alcohol use, tolerance to 
quantity of use, withdrawal symptoms and continued alcohol use despite evidence of 
negative psychological, biological, behavioral, and social consequences [2].

According to the World Health Organization, global attributes of mortality due 
to alcohol use accounts for about 3 million deaths each year. 5.1% of global burden of 
disease is attributed to harmful use of alcohol, measured as disability-adjusted life 
years (DALYs); affecting 7.1% men and 2.2% women. Alcohol is a leading risk factor 
for disability and premature mortality, accounting for 10% of all deaths among 
those aged 15–49 years [3]. In 2018, The Global Information System on Alcohol 
and Health (GISAH) reported that worldwide the total consumption of alcohol 
amounted to 6.2 liters of ethanol per person aged 15 years and older. Additionally, 
26% of the total consumption worldwide is reported as unrecorded consumption. 
Alcohol consumption also causes harm to the well-being and health of other people 
around the drinker [4].

Today, alcoholism is clearly seen as a ‘Family disease’ ravaging not just the indi-
vidual who drinks excessively but also the entire family. The primary victim is the 
individual who drinks excessively, but the family members are also affected with just 
the same intensity, if not more. Excessive drinking by a member in the family affects 
every member of the family economically, socially and physically and often emotion-
ally and spiritually.

In the United States, the overall lifetime prevalence of alcohol use disorder is 
around 8% in adolescents and 29% in adults. As reported according to The National 
Survey of Drug Use and Health in 2019, the prevalence of alcohol use disorder was 
about 1.7% among adolescents aged 12–17 years, while increasing to 9.3% in those 
aged 18–25 years [5].

Alcohol use disorders are caused by the interaction of several contributing  
factors, including, social, cultural, genetic and neurobiological factors. Family and 
twin studies were the first to show the role of genetics in causation of these disorders. 
These, followed by adoption studies helped gain clarity over the heritability of these 
disorders. Studies in the past 35 years report heritability estimates of 40–70% with no 
sex difference.

Evidence from a recent meta-analysis reported that about 50% of alcohol use 
disorders are heritable [6].

Although genetic factors play a major role in the etiology of alcohol use disorders, 
environmental risk factors are also significant. Shared environmental effects are 
reported to account for ∼10% of the variance in alcohol use disorders. A common 
genetic and environmental risk factor is parental alcohol use disorder. It is estimated 
that children of alcoholic parents are 3–4 times more likely to develop alcoholism as 
compared to children of non-alcoholic parents [7]. Gene-environment interactions 
also contribute to causation and persistence of these disorders. Psychological fac-
tors affect genetic vulnerability of developing alcoholism. One of the lesser studied 
but significant etiological risk factor for alcohol use disorders is temperament or 
personality traits. Personality characteristics and social environment of an individual 
interact to contribute in the formation of any kind of problematic behavior [8].
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2. Temperament and personality

Temperament is defined as an innate biological disposition of how a child reacts 
behaviourally and emotionally to diverse physiological, psychosocial, and energetic 
stimuli [9].

Chess and Thomas [10] had introduced the concept of temperament as they 
described it as the style of behavior (the ‘how’). Temperament emerges early in life, 
and manifests in behaviors during the toddler and preschool period that are viewed 
as inborn or maturational. Temperamental traits exert an influence on the individuals 
cognitive and social development. They form the foundation of personality.

Personality on the other hand is described as the content of thought, coping 
styles, values and beliefs of an individual (the ‘what’). Personality emerges later in 
life and reflects patterns of behavior, emotions, and cognitions that are focused on 
aspects of self. Personality traits are influences by family, peers and context across 
development [11].

3. Personality traits and alcoholism

Theories of alcoholism propose that the genetic predisposition for alcoholism  
in children of alcoholic parents is partially mediated by temperament or per-
sonality. Temperament and personality traits have consistently been found to be 
heritable. Several genetic factors have consistently been implicated in contribut-
ing to differences in personality traits. A recent meta-analysis states that the 
average effect of genetic contributions to individual differences in personality is 
about 40% [12].

Personality traits might represent a common mediating factor for risk of alcohol-
ism in children due to parental history. This may be caused by multiple pathways, two 
of the important ones being genetics and psychosocial factors. As known, personality 
is genetically heritable and is also developed by individual experience of psychosocial 
factors, including development of coping mechanisms and cognitions to deal with 
stressors. Families of alcoholics vary on a continuum of dysfunction as many other 
psychological disturbances in parenting, like abuse or neglect can occur with, or as 
a consequence of parental alcoholism. Contrary to expectation, personality traits in 
children of alcoholics are highly variable and heterogenous. Thus, familial dysfunc-
tion can produce a variety of different consequences on the personality of children of 
alcoholic parents [13, 14].

Personality disorders (PDs) are defined as “disorders involving pervasive  
patterns of perceiving, relating to, and thinking about the environment and the self 
that interfere with long-term functioning of the individual and are not limited to iso-
lated episodes.” A personality disorder is persistent and enduring, usually beginning 
in adolescent or early adulthood, leading to impairment in social and/or occupational 
functioning [15].

Epidemiological studies have shown an average prevalence of PDs in general 
population as about 10%, ranging from 4.4% to 21.5% [16].

Personality disorders and substance use disorders are a comorbidity seen more 
commonly than expected by chance. In individuals with a Personality Disorder, the 
risk of a comorbid substance use disorder (SUD) is increased by five-to 12-fold, 
alcohol being a more commonly used substance among others [17].
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According to The National Epidemiologic Survey on Alcohol and Related 
Conditions (NESARC), prevalence of alcohol use disorders (AUD) was found to be 
30.3%. The prevalence of PDs in AUDs ranged between 0.5% and 7.9% to [16].

In individuals with AUD, Cluster B personality disorders were more prevalent as 
compared to Cluster A and C. Identification of distinct personality disorders con-
cluded that borderline personality disorder and antisocial personality disorder are 
most commonly seen. A positive correlation has also been observed between severity 
of AUD and co-occurrence of other psychiatric diagnosis along with PDs [18].

4. Comorbid personality disorder and substance use disorder

Several hypotheses have been given to explain the common comorbidity of PDs 
and SUD suggesting that the evidenced corelation between them is not just a coinci-
dental finding.

4.1 Primary substance use disorder

This theory postulates that SUDs are the primary disorder contributing to the 
development of pathological personality traits. Repeated trauma and direct effect of 
neurobiological changes due to continued substance use may cause personality devia-
tions that appear related to the development of a PD.

4.2 Primary personality disorder

Substance abuse can be seen as a secondary effect to the primary diagnosis of a PD. 
The presence of certain maladaptive personality traits may play a role in the develop-
ment of substance use disorders, concluding that personality traits are developmental 
antecedents of alcoholism. The most empirical evidence is present for this model.

Another hypothesis of the cause of secondary substance use in personality disor-
ders is self-medication. Individuals with personality disorders and other comorbid 
psychiatric disorders are more likely to develop alcoholism as an attempt to escape 
and self-regulate their unmanageable or unwanted emotions [19, 20].

5. Reward pathway

The reward sensitivity or the mesolimbic pathway is a dopaminergic system 
between ventral tegmental area in the midbrain and the nucleus accumbens in the 
limbic system. Natural rewards like food, sex and social interaction activates this 
system thus leading to the feeling of pleasure. This pathway also regards the positively 
reinforcing properties of substance as a motivating factor.

Neurobiological vulnerability factors such as alteration in this pathway or release 
of the neurotransmitter dopamine may cause difficulties with impulsivity and 
impulse control. This may play a crucial role in development and/or maintenance of 
substance use disorders. Some individuals experience exposure to novelty as reward-
ing. Other than natural rewards, the reward pathway is activated by novelty as well as 
by cues predicting their occurrence. This suggests that novelty itself acts as a motivat-
ing factor for individuals to explore an environment for potential rewards. Individuals 
high on traits like reward or novelty seeking are more likely to develop substance use 
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disorders. Longitudinal studies have demonstrated that novelty seeking in childhood 
and adolescence predicts later substance use problems [21]. Hyperresponsiveness or 
hypersensitivity to the effects of substances develops more strongly in individuals 
with a general sensitivity to positive reinforcements [22].

Family studies have shown that even healthy family members of drug-dependent 
patients are more prone to have impulsive personality traits and shortcomings in 
executive functioning [23]. A Norwegian twin study suggests that the trait “impulsiv-
ity” is a genetic risk factor, and “conduct disorder” resembles a combined genetic and 
development risk for suffering from AUD. The study also found that “conduct disor-
der” and “self-harming impulsivity” predicted alcohol use disorder more successfully 
than diagnoses of PDs [24].

Generally, patients with PDs and comorbid SUDs show certain differences as 
compared to those without co-occurring SUD. They have a younger age of onset 
of substance related problems, more frequent use of other illicit substances, more 
problems with social interactions and poorer psychosocial functioning [25].

6. Children of alcoholic parents

Children are vulnerable and easily affected by the environment which is provided 
to them while growing up. Experiences during the developmental period of life affects 
the emotional, social and cognitive development and forms the base of behavior and 
therefore personality in later life. During this period of life, children learn social, 
adaptive and coping skills to deal with situations. These experiences are generated 
primarily by parents, other family members, in school and among peers. Successful 
experiences provide the child with a sense of competence, stable self-identity and 
coping skills, whereas failure results in a sense of inadequacy, inferiority and poor or 
maladaptive coping skills.

Not only does alcohol harm the alcoholic, but it also has a negative impact on the 
family, causing extreme emotional pain and suffering. Out of the many significant 
costs’ alcoholism exacts upon society and the family, one of its most detrimental may 
be its negative effect upon the children who grow up with alcoholic parents. A child 
who is forced to stay and grow in a dysfunctional environment is the one who suffers 
the most. They are directly affected by their parent’s drinking problem and indirectly 
by other factors associated with the familial dysfunction. Several studies have demon-
strated an association between problem drinking in parents and negative outcomes in 
their children.

Vulnerability is defined as “being susceptible to physical harm, damage, emo-
tional injury or attack.” It is conceptualized as the experiences that cause stress and 
anxiety and negatively affect an individual’s physiological, psychological, and social 
functions [26, 27].

Children of alcoholics are affected by a variety of problems throughout their lifes-
pan. They are victims of an alcoholic family environment characterized by disruption, 
deviant and in-adequate parental roles and parent-child relationship. These variables 
affect normal child development, emotional regulations and expressions, both 
acutely and chronically. They tend to experience abuse which can be verbal, physical, 
emotional and sexual, and neglect in terms of important needs in the areas of child 
care, safety, health and material wellbeing leading to subsequent mental health and 
behavioral problems [28–30]. Although a substantial proportion of children also show 
resilience due to other protective factors [31].
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Two broad classes of psychopathological traits and symptoms during child-
hood have been identified in Children of alcoholics: Internalizing symptoms and 
Externalizing symptoms. These categories were made to help identify problem 
behaviors in children and adolescents that underlie the development of psychopathol-
ogy in adults in later life.

The observation that COAs show increased risk of behavioral disorders, may 
be due to genetic heritability of pathological traits that are transmitted to them 
by their alcoholic parents, poor rearing environment provided to them, or a com-
bination of both. Genetic factors by the evidence of adoption and twin studies 
have more clearly been implicated in the development of alcoholism in children 
of alcoholic parents, while shared environmental factors have been implicated in 
the development of psychopathological traits in the absence of alcoholism in these 
children [32].

The environmental cause for development of these behavioral symptoms is 
directly due to the effect of parental alcoholism and indirectly due to the disrupted 
family environment, parental comorbidity and/or genetic predisposition to the 
development of pathological traits.

Both genetic and environmental risk factors intertwine and interact to increase 
the risk of psychopathological traits and alcoholism in children of alcoholic parents. 
Therefore, a stress diathesis model best explains the cause of psychopathology in 
COAs. A predisposing genetic vulnerability (diathesis) is present in offspring of 
alcoholic parents, which interacts with the environmental stressors (stress) experi-
enced by them resulting in the development of maladaptive personality traits and 
even alcoholism in later life.

Internalizing psychopathology includes symptoms of anxiety and depression; 
while externalizing symptoms encompasses ‘acting out’ behaviors characterized by 
inattention, impulsivity, defiance, aggression and violent acts [14]. Studies have also 
reported that these children are more vulnerable to development of mental disorders, 
early drug use and dependence, high risk sexual behavior and suicide [33]. They are 
also at a greater risk to develop guilt, shame, social withdrawal, anxiety and poor 
academic performance when compared to non-abused children [34].

7. Personality characteristics of children of alcoholics

Reports from studies on personality characteristic of COAs are highly variable 
and heterogenous. This heterogeneity can be explained by the presence of variability 
within the families of alcoholics and can be understood as a continuum of family 
dysfunction. Families with alcoholic parents differ in other associated behaviors that 
contribute to dysfunction, like other psychological disturbances, type of parenting, 
attachment with non-alcoholic parent, emotional support by other family members, 
neglect or abuse. These variables influence the consequences on the personality of 
COAs [14].

Therefore, many studies have described subtypes of personalities instead of 
specific traits.

Theory and research on classifying subtypes of personalities present in children of 
alcoholic parents began decades ago.

Four personality styles in COAs were proposed by Wegscheider [35] based on 
clinical experience:
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1. The Enabler (caretaker)—tries to reduce harm to the family through enabling 
behaviors like taking care or doing things and making excuses for the addict.

2. The Hero—extremely responsible, perfectionist, overachiever, highly stresses, 
put a lot of pressure on themselves, often workaholics with Type A personalities.

3. The Scapegoat child—acts out, rejected by parents, blamed for all the family 
problems.

4. The Mascot (Clown)—child uses humor as defense against feeling pain and fear; 
tries to reduce family stress through humor.

5. The Lost child—quiet, isolated, spends most time in solitary activities, largely 
neglected by parents, may escape by forming own fantasy world [35].

Four dominant roles that children growing up in an addicted household are likely 
to acquire, were given by Dr. Claudia Black. These roles are explained to be coping 
mechanisms developed from underlying fear and insecurities and are typically  
carried on through adulthood.

1. The Responsible Child—takes responsibility of the family but remains isolated; 
self-disciplined, organized, perfectionist, inflexible, severe need for control.

2. The Adjuster—flexible, unable to make decisions, unable to initiate.

3. The Placater—takes care of family but unable to care for self, sensitive to others, 
unable to receive care.

4. The Act-out Child—suffers difficulty expressing needs and relating to others, 
faces social problems [36].

Although, there is weak empirical evidence for these clinical taxonomies.
In further studies, it was concluded that the presence of these subtypes is not 

specific to parental alcohol use disorder, rather context variables such as family 
disruption due to various other factors were a more potent predictor of presence of 
these subtypes.

Three broad categories of personality traits can be described on the basis of 
observable behavioral differences in measures of personality.

8. Neuroticism/negative emotionality

Children in this category have a tendency to experience negative emotions and 
affective states, including inability to manage stressful situations, depression, 
anxiety, propensity to blame oneself, low self-esteem, high levels of guilt feelings 
and sensitivity to criticism. Children of alcoholics show higher levels of nega-
tive emotionality as compared to non-COAs. Neuroticism in COAs is reported 
to be more common in those with alcoholic parents with comorbid anxiety and 
depression as compared to those with alcoholic parents without comorbidities. 
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Additionally, as compared to non-alcoholic COAs, COAs at high risk of alcoholism 
show higher levels of anxiety [37].

9. Impulsivity/disinhibition

This personality dimension is most commonly associated with COAs. Children in 
this category have a tendency to act before considering future consequences and show 
traits of sensation and novelty seeking behavior, poor self-control, impulsive behavior 
and aggressiveness [38]. These traits also predispose them to development of antisocial 
personality and alcoholism in later life. This suggests that the presence of these charac-
teristics might represent a mediator of genetic heritability of alcoholism in families [39].

On comparison of aggressive behaviors between children of alcoholics and 
children of non-alcoholics, the later showed lower levels of aggressive behaviors at 
the age of 18–48 months. Moreover, they showed progressively decreasing levels of 
aggressive behaviors at the age of 36–48 months [40]. At the age of 2 years children 
of alcoholics showed more externalizing behaviors and poorer self-regulation as 
compared to children of non-alcoholics. The ability to self-regulate, that is, inhibitory 
control is usually developed by the age of 2 years in children. Children of alcoholics 
show a failure to develop this ability as compared to healthy children. Children in this 
category also show poor global and adaptive functioning [41].

10. Extraversion/sociability

This personality dimension also explained as positive emotionality or affectivity, 
encompasses traits like sociability, flexibility and gregariousness. This characteristic 
has not differentiated COAs from non-COAs in research studies. It is understood that 
sociability may be a positive feature in high functioning and resilient children or it 
may also be a trait in those with disinhibited behavior [37].

On examining the effect of maternal vs. paternal alcoholism on personality traits 
of children, it was reported that both maternal and paternal alcoholism is related to 
temperament and character dimensions in children and adolescents, irrespective of 
offspring gender. Children of alcoholic fathers are more likely to show novelty seeking 
as a temperamental trait while those of alcoholic mothers show lower self-directed-
ness as a character dimension [42].

Five distinct personality subtypes were found in adolescent and adult children of 
alcoholics:

1. Angry/externalizing subtype:

These adolescents show characteristic features of disturbance of conduct. They 
are prone to act impulsively, without foresight or regard for consequences. They 
express intense irritability and anger, out of proportion to the situation. They also 
show psychopathic features, such as being manipulative and deceitful, lacking 
empathy for others and taking advantage of them. They experience disruption of 
childhood attachments, poor functioning in school and poor adaptive function-
ing. These adolescents show significantly higher rates of substance abuse disorder 
and antisocial personality disorder. This subtype of adolescents shows features 
similar to the category of “the scapegoat” described by Wegscheider [35].
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2. Awkward/inhibited subtype:

These adolescents show internalizing problems and deficits in social behavior. 
These adolescents have a tendency to be passive, avoidant, and depressed. They 
tend to feel inadequate and inferior. They have difficulty in acknowledging and 
expressing anger towards other accompanied by fear of rejection or abandon-
ment. They also show the higher rates of avoidant personality disorder and poor 
functioning in school and social situations. This subtype of adolescents resem-
bles the “Lost Child” as described by Wegscheider [35].

3. Hyper-conscientious/high-functioning subtype:

These adolescents show a tendency to be conscientious and responsible. They 
are able to use their abilities to their advantage. They have moral standards and 
try to live up to them. They tend to be insightful and are able to understand their 
feeling and empathize with others. This group of adolescents also show higher 
functioning in school and higher adaptive functioning.

4. Emotionally dysregulated subtype:

These adolescents show features characterized by intense emotional experiences 
and unstable relationships. They tend to experience extremes of all emotions, 
including anxiety, anger and sadness; that tend to change rapidly and unpredict-
ably. They are prone to feeling of emptiness. They have a fear of being rejected or 
abandoned. They lack a stable sense of self as values, attitudes and feelings about 
self are derived from external situations. These adolescents show high rates of 
borderline personality traits.

5. Sexualized/self-defeating:

These adolescents tend to act impulsively and engage in thrill-seeking and self-
mutilating behaviors. They are more prone to abuse alcohol and act promiscu-
ously. They tend to have unstable and abusive relationships.

Adolescents and adults have also reported to be more pessimistic about their 
future and poor emotional and physical well-being [43].

11. Personality characteristics of alcoholic children of alcoholics

Alcoholism in parents is an established risk factor for development of psychopa-
thology and alcoholism in their children. Adoption and twin studies have consistently 
indicated that genetic factors primarily contribute to development of alcoholism 
in male offspring of alcoholic parents. While similar studies in women have shown 
inconsistent findings. This has led to an understanding that genetic risk is a less 
important etiological factor in the development of alcoholism in female offspring of 
alcoholic parents [44]. For both men and women, the number of alcoholic parents is 
directly related to level of psychopathology, with children with both alcoholic parents 
being at a greater risk. COAs who are more prone to develop alcoholism show higher 
traits of impulsivity, aggressive behavior, sensation seeking, emotional dysregulation 
and antisocial behavior since childhood [45].



Cognitive Behavioral Therapy – Basic Principles and Application Areas

12

Few studies have reported that children of alcoholic fathers are more prone to 
develop alcoholism as compared to children of alcoholic mothers, indicating a stron-
ger influence of paternal alcoholism. Although, a meta-analysis concluded that both 
groups of children are equally likely to develop alcoholism in later life [32].

Four major personality traits have been reported to strongly predict substance use 
by children of alcoholics [46].

1. Impulsivity.

2. Sensation seeking.

3. Anxiety sensitivity, and

4. Hopelessness.

Impulsivity and sensation seeking are described above. Anxiety sensitivity can be 
understood as an unspecific or situation specific fear, and desire to relieve, anxiety 
symptoms. Hopelessness is considered as a tendency for depression, a general nega-
tive perspective of life and low regard of self [47].

Behavioral undercontrol, explained as the traits of impulsivity, nonconformity, 
rebelliousness and thrill seeking is the most commonly associated personality dimen-
sion in alcoholic progeny. Genetic diathesis of alcoholism is said to be partly mediated 
by the presence of this personality dimension.

Premorbid traits that have been found to be predictive to early onset of alcohol 
abuse and dependence are those associated with antisocial personality. These include 
overactivity, poor attention, distractibility, impatience, low empathy and aggressive 
behavior. Retrospective and longitudinal studies have confirmed that the presence 
of antisocial or impulsive traits are characteristic of majority of early onset or young 
alcoholics while only a minority of late onset alcoholics.

It is also suggested that passive-dependent or oral traits including being rigid, ten-
dency to cry easily, being passive and pessimistic are associated with loss of control 
pattern of drinking and late onset alcoholism.

However, studies have not been able to disentangle the extent to which this per-
sonality dimension is related to genetic or environmental risk factors associated with 
parental alcoholism [48].

12. Factors influencing negative impact on children of alcoholics

Various factors contribute to the impact of parental alcoholism in development of 
negative consequences for their children. Certain factors may minimize or maximize 
the adverse effects associated with parental alcohol abuse. Several vulnerability and 
risk factors may increase the negative impact while protective factors may decrease 
the same by developing resilience. Essentially, these factors play a significant role in 
moderating the relation between parental problem drinking and negative behavioral 
and personality outcome in their children.

12.1 Age

A survey of college students conducted by Kim and Lee [49] concluded that age 
was a moderating factor with young children being more negatively affected as 
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compared to adolescents or adults. The survey also reported that as they age, COAs 
tend to become more insensible to their alcoholic parents [49].

Adult COAs also tend to show decline in the negative outcomes between late 20s 
and early 30s [50].

12.2 Gender

Studies have observed no significant effect of gender in intergenerational 
transmission of alcoholism by influence of both genetic and environmental factors. 
Parental alcohol use disorders conferred the same risk for both male and female 
offspring for development of alcoholism in them [32]. In the context of psycho-
pathological traits, females from childhood up till adulthood are more vulnerable 
to development of internalizing symptoms like depression, anxiety and inability to 
manage stress. On the other hand, males are more prone to developing externalizing 
symptoms including aggressive and impulsive behavior [51].

12.3 Attachment

Attachment, a concept originated by John Bowlby, is defined as “the emo-
tional tone between children and their caregivers. It is evidenced by an infant’s 
seeking behaviour.” A child forms attachment relationship with his or her 
parents during the first year of life. Attachment is primarily facilitated by the 
interaction between mother and infant and provides infants with a feeling of 
security [52]. This serves as a foundation for psychosocial development, person-
ality and formation of future relationships. Secure attachment is developed from 
a caregiving environment and characterized by parental responsiveness and 
consistency.

In the context of parental alcoholism, poor mother-child relationship has a 
deleterious effect on the child’s behavior and therefore later personality. On the other 
hand, secure attachment with mother is considered as a protective factor against the 
negative impact of father’s alcoholism. Studies have indicated that among alcoholic 
families, infants with secure attachment at the age of 12 months showed fewer 
externalizing behavior problems at the age of 24-36 months when compared to those 
with insecure attachment. Toddlers in secure relationships are guided by their sup-
portive caregivers in soothing and managing negative emotions [53]. Children who 
develop secure attachment are able to understand and self-regulate their emotional 
responses. Those with insecure attachment either under or over- regulate their 
emotions leading to development of internalizing or externalizing symptoms. Thus, 
attachment is a significant moderating factor between paternal alcoholism and child 
behavior [54].

12.4 Cognitive ability

Cognitive ability of children measured by academic performance and school 
achievement was seen to be lower in children of alcoholics as compared to healthy 
controls [55]. Poor cognition ability considered as the ability to think, reason and 
recognize emotions may make the children more vulnerable to be affected by the 
negative external environment. While, poor academic performance and achievement 
in school and social setting may also be the result of both poor cognition and negative 
impact of parental alcoholism.
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12.5 Temperament

Temperament influences the development of social and cognitive skills in later 
life. Infants show individualized patterns of reactivity including responsiveness to 
presence or absence of parents, eating behavior and sleep-wake cycle. On the basis 
of these, three groups of temperament were formed: easy, difficult and slow to warm 
up. These individual differences persist into childhood and adolescence and form the 
basis of personality in later life. Temperamental traits of high activity, poor attention, 
impulsivity, high emotionality and low self-regulation have been associated with high 
risk of dysregulated behavior problems in children. The presence of these may also 
be indicative of maladaptive patterns of behavior and even addiction in later life [56]. 
Presence of a difficult affective temperament also mediated the relationship between 
paternal alcoholism and resulting maladjustment in children [57].

Edwards, Eiden, Colder et al. (2006) have also described difficult or negative tem-
perament as a risk factor affecting COAs [55]. While those with flexible or positive 
temperaments were seen to be more resilient as compared to controls [57].

These temperamental characteristics may be indicative of behavioral dysregula-
tion, and may lay the initial groundwork for later maladaptive developmental patterns 
and even addiction [56].

12.6 Family environment

Family discord, marital conflict and violence in addition to parental alcoholism 
are important mediating factors in affecting the child’s personality and behavior. 
Unresponsive, inconsistent and violent behavior by drinking parents is associated 
with poor family functioning thus causing low self-esteem and maladaptive patterns 
in children [13].

Comorbid psychopathology in drinking parents is another factor influencing 
problem behaviors in children of alcoholics. Presence of comorbid psychiatric illness 
with alcoholism in parents puts their children at a greater risk as compared to those 
whose parents do not have comorbid disorders. Mental health of parents signifi-
cantly affects the psychology of children regardless of their alcohol use. Studies have 
reported that the presence of maternal depression in families with alcoholic fathers 
increased the risk of development of internalizing problems in children.

In a study by Hussong et al. [58] three types of families: antisocial alcoholic 
families, depressed alcoholic families, and alcoholic only-families, were compared. It 
was concluded that children from both antisocial-alcoholic families and depressed-
alcoholic families showed increased risk above that shown by children in alcoholic-
only families [58].

In conclusion, these vulnerability and protective factors can be useful in develop-
ment of preventive strategies and interventions for children of alcoholic parents. This 
may help in reducing the impact of negative outcomes and promoting emotional well 
being in them.

13. Summary

Alcoholism is a prominent problem in today’s world and alcohol misuse is a 
common lifestyle-related cause of physical and mental disorders. Problem drinking 
is a serious problem in itself but it also affects other people as those who engage in 
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drinking are parents and family members to others. Parental alcoholism negatively 
affects their children not only directly but also indirectly due to the associated behav-
iors contributing to inconsistent pattern of parenting, neglect, abuse and violence. 
Children of those with comorbid psychological or psychiatric disorders along with 
alcoholism are seen to be more at risk. Children are vulnerable to the deleterious 
effects of such environment, acutely during their growing up years and also chroni-
cally until adulthood. Genetic factors are also implicated in contributing to develop-
ment of risk-personality and future alcoholism. Children of alcoholics are reported 
to show more internalizing and externalizing symptoms during childhood. As they 
grow, these symptoms and traits crystalise to form maladaptive patterns of behavior.

Although, a homogenous group of personality traits have not been reported, sev-
eral traits have been associated with children of alcoholics. Impulsivity, disinhibited 
behavior and negative emotionality are the most commonly associated subtypes seen 
in children of alcoholics. Evidence also suggests that common genetic factors may 
underlie the development of both the personality traits and alcoholism. They have 
poor self-regulation in childhood and later self-control, inability to deal with negative 
emotions and higher levels of aggression as compared to children of non-alcoholic 
parents.

Research focusing on these characteristic personality traits as endophenotypes in 
alcoholism should provide with better preventive strategies.

© 2022 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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Chapter 2

The Personality Traits as Risk 
Factors for the Development 
of Cognitive Impairment and 
Affective Symptomatology in 
Patients with COVID-19: The Pilot 
Study
Vladimir V. Kalinin, Anna A. Zemlyanaya, Igor V. Damulin, 
Ekaterina A. Fedorenko and Maxim A. Syrtsev

Abstract

The current pilot study has been carried out in order to find the possible 
relationships between premorbid personality traits and cognitive impairments 
and affective symptomatology in patients recovered from COVID-19. Thirty 
subjects with so-called post-COVID-19 syndrome have been included into study. 
The diagnosis of COVID-19 has been previously confirmed by laboratory tests in 
each person. The control group included 30 healthy persons. For the assessment 
of depression and anxiety, the Hospital Anxiety and Depression Scale has been 
used. For the assessment of cognitive impairment, Verbal Fluency test, Montreal 
Cognitive Assessment (MoCA) test, and Wisconsin Card Sorting test (WCST) were 
used. The Munich Personality Scale and Toronto Alexithymia Scale were used for 
the assessment of premorbid personality. The multiple stepwise regression analysis 
has been used for the assessment of relationships between premorbid personality 
constructs and cognitive tests results and affective and anxiety symptomatology. 
Obtained results have shown that Frustration Tolerance test decreased the number 
of wrong answers in WCST and reduced the latency of the answers with positive 
reinforcement and also reduced the depression level and by that had the positive 
effects. On the other hand, Extraversion reduced the score of Montreal Cognitive 
Assessment (MoCA) test and increased the percentage of perseverative wrong 
answers in WCST-2 test and by that had negative effect on cognitive functions. 
Similarly, constructs of Adherence to Social Norms and Tendencies to Isolation both 
reduced the final MOCA score and by that predisposed to post-COVID-19 syn-
drome development. Esoteric tendencies construct reduced the latencies of answers 
with positive and negative reinforcement in WCST-3 and WCST-4 and by that had 
protective influence on cognitive functions. Alexithymia score correlated positively 
with Depression, while Neuroticism correlated positively with Anxiety.



Cognitive Behavioral Therapy – Basic Principles and Application Areas

22

Keywords: personality traits, Munich Personality Test, alexithymia, post-COVID-19 
syndrome, cognitive impairment, affective, anxiety symptomatology

1. Introduction

The COVID-19 pandemic is regarded as worldwide catastrophe that affected 225 
territories and countries and lead to innumerable rate of deaths [1].

Until 2021, the confirmed case count of COVID-19 in the world surpassed over 
275 million cases [1], although the real level of affected cases is thought to be much 
greater and 2.75 billion people may be infected by COVID-19 [2–6].

Although a great part of COVID-19-infected patients has recovered and remained 
alive, the serious sequels in the form of so-called post-COVID-19 syndrome have 
persisted.

The cognitive deficits are thought to be the frequent display of post-COVID-19 
syndrome and may appear even after the milder cases of infection that have not 
required hospitalization [7].

A study performed by Hampshire et al. [7] has been shown that the observed 
deficits varied in scale with respiratory symptom severity, related to positive bio-
logical verification of having had the virus even among milder cases, could not be 
explained by differences in age, education, or other demographic and socioeconomic 
variables, remained in those who had no other residual symptoms and was of greater 
scale than common preexisting conditions that are associated with virus susceptibility 
and cognitive problems.

The deficits affected multiple tests but to different degrees. When examining 
the entire population, the deficits were most pronounced for paradigms that tapped 
cognitive functions such as reasoning, problem-solving, spatial planning, and target 
detection while sparing tests of simpler functions such as working-memory span as 
well as emotional processing. These results are in line with reports of long-COVID-19, 
where the so-called “brain fog” trouble concentrating and difficulty finding the cor-
rect words are common [7].

In the systematic review, performed by Rogers et al. [8], the presented data have 
shown that in the acute phase around third of patients experienced impaired memory, 
concentration, or attention, while after the illness, around one-fifth of all patients 
had one or more of the aforementioned cognitive impairments and about one-third 
of patients have experienced so-called dysexecutive syndrome consisting of “inatten-
tion, disorientation, or poorly organized movements in response to command” [8, 9].

Based on these observations, conclusion can be made that COVID-19 has the 
global destructive action on multiple brain functions that, in turn, can lead to impair-
ment in quality of everyday life and loss of social adaptation [10].

In addition to cognitive deterioration, the affective symptomatology includ-
ing depression and anxiety states also may be presented in the structure of post-
COVID-19 syndrome [1, 6–11].

In study by Almeria et al. [11], performed on 35 patients with COVID-19, the 
association between neurological symptoms such as headache, loss of smell, and taste 
were strongly associated with impairment in several subtests including attention, 
memory, and executive function domains. Of the above symptoms, headache was 
the neurological symptom frequently associated with poor performance in neuropsy-
chological tests. The authors have also showed that cognitive impairment was found in 
patients who required oxygen therapy during hospitalization. They explained it by 
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the continuous hypoxia caused by pulmonary disease related to COVID-19 infection. 
Headache and oxygen therapy independently were the main variables strongly related 
to cognitive impairment. In patients with these symptoms, global Cognitive Index was 
impaired. Patients presenting diarrhea during infection had worse performance in 
neuropsychological test [11].

Although the numerous clinical data confirmed the role of severe somatic symp-
tomatology in the genesis neurocognitive deficit in COVID-19 patients [6–11], the 
role of premorbid personality constructs for the development of cognitive impair-
ment and concomitant affective pathology remains unknown. Obviously, that if such 
relationship really exists, it may prepare the physicians in advance to more intensive 
and specific approach to treatment of such patients. In other words, the investigations 
on the relationships between premorbid personality constructs and post-COVID-19 
syndrome are utterly required.

The studies of relationships between premorbid personality types and following 
depression development have a long history in modern psychiatry. Many authors 
since antiquity tried to find the connections between them. In this context, the stud-
ies of Abraham concerning the so-called oral structure of character, Kretschmer’s 
Cycloid personality, and Shimoda’s description of so-called Statothymia should be 
mentioned [12].

The work of Tellenbach presenting the so-called Typus Melancholicus (TM) has 
also regarded that personality construct as risk factor for the following monopolar 
depression development [13]. According to this model, such traits as orderliness, 
conscientiousness, hyper/hetereonomia, and intolerance of ambiguity are the core 
features of Typus Melancholicus (TM). Previous studies showed a relationship 
between unipolar depression and TM construct [12–14].

Moreover, the new formalized scales for the assessment of premorbid personal-
ity traits, such as Munich personality scale [15] and Toronto Alexithymia scale [16], 
were elaborated, and question about their capability for the assessment of premorbid 
personality structure for the prediction of following depression development has not 
been yet resolved.

Here also should emphasize that modern psychometric formalized scales have not 
been yet used for study on relationships between premorbid personality on the one 
hand and affective symptomatology and cognitive deterioration on the other hand in 
post-COVID-19 syndrome.

2. Objective

The current pilot study has been designed and performed in order to find the pos-
sible relationships between premorbid personality traits and cognitive impairments 
and affective symptomatology in patients recovered from COVID-19 in persons with 
post-COVID-19 syndrome.

3. Material and methods

For the current study, 30 subjects with so-called post-COVID-19 syndrome have 
been selected and included into study. All patients had neither chronic somatic nor 
mental illnesses. Among studied persons were 11 males and 19 females. The mean age 
of studied patient was 30.8 + −14.5 and varied from 19 to 64 years.
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The diagnosis of COVID-19 has been previously confirmed by laboratory tests in 
each person. The mean duration of time since recovery was 1.78 + −0.9 and varied 
from 1 to 4 months.

For the comparison purposes, the control group of healthy persons has been 
formed. It included 30 healthy persons, who have not been infected by COVID-19, 
and it was confirmed by negative results in COVID-19 tests. The control group 
included 10 males and 20 females. The mean age of control group was 28.9 + −12.7 
and varied from 18 to 62 years. There was no statistically significant discrepancy in 
age between groups.

For the assessment of depression and anxiety, all patients were evaluated by 
psychiatrists in order to assess the affective and cognitive state. For these purposes, 
the Hospital Anxiety and Depression Scale has been used [17].

For the assessment of cognitive traits, the Montreal Cognitive Assessment (MoCA-
test) [18, 19], Wisconsin card sorting test (WCST), [20] and Verbal Fluency test 
[21, 22] were used.

For the assessment of the premorbid personality features, the Munich Personality 
Test (MPT) has been used [14].

The MPT represents a self-rating questionnaire and includes 51 questions depict-
ing the different personality traits. The patients have filled in all rating scales them-
selves, and after that the obtained raw data have been transformed into six constructs 
in line with specific structure of scales. These constructs include Extraversion, 
Neuroticism, Rigidity, Frustration Tolerance, Tendencies to Isolation, and Esoteric 
Tendency. The last two constructs form Schizoidia scale [12]. The other two control 
scales of MPT (Orientation toward Social Norms and Motivation) were not included 
in the final analysis.

Extraversion and Neuroticism constructs are derived from Eysenck and Eysenck 
concepts [23]. Rigidity is quite similar to construct of Typus Melancholicus proposed 
by Tellenbach [12, 13], while Tendency to Isolation and Esoteric Tendency are based 
on Kretschmer’s classical study on relationships between constitution and personality 
[14]. Frustration Tolerance refers to resiliency or stress coping strategy.

Along with MPT, the Toronto Alexithymia Scale (TAS-26) [24] was explored for 
the assessment of alexithymia. The choice of alexithymia scale was explained by the 
facts that alexithymia itself is often connected with other disorders, such as post-
traumatic stress disorder (PTSD) and Holocaust survivors [15, 16].

TAS-26 consists of 26 items, and each item can be scored in points from 1 to 5. The 
global alexithymia score in TAS-26 may be expressed from 26 to 130 points [24]. All 
patients with global TAS-26 score who exceed 74 points were regarded as persons with 
alexithymia. The values of TAS-26 varied from 40.00 to 75.00, and mean value in 
post-COVID-19 syndrome achieved 58.27 + − 9.69.

4. Statistical analysis

The multiple regression analysis has been used in order to find any possible 
relationships between premorbid personality traits on the one hand and affective 
symptomatology and variables of cognitive impairments in COVID-19 patients on the 
other hand [25, 26].

In the control group, such analysis of relationship between premorbid personal-
ity and clinical manifestation has not been performed, since the primary aim of 
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the current pilot study was research of mentioned above correlations in COVID-19 
patients but not in healthy persons.

5. Results

The main obtained results are shown in the next tables. In Table 1, the comparison 
of means of cognitive variables and affective syndromes between post-COVID-19 
syndrome patients and healthy control subjects are presented.

As can be seen between the patients with post-COVID-19 syndrome and healthy 
control persons, a great statistically significant difference exists. It concerns used test 
on cognitive functions and implies the severe mental cognitive deterioration due the 
transitory COVID-19 infection. Similarly, the level of depression and anxiety states 
was higher in post-COVID-19 patients.

Table 2 shows the results of multiple regression analysis for the relationships 
between the main premorbid personality traits and cognitive variables in post-
COVID-19 syndrome patients.

As can be seen, only two personality traits had no influence on cognitive tests. 
They included TAS-26 and Neuroticism (MPT). The other four premorbid person-
ality constructs had statistically significant influence on five cognitive tests except 
the VFT.

Thus, there was a statistically significant negative association between Frustration 
Tolerance and the level of the percentage of wrong answers, the representation of 
perseverative wrong answers, and the latency of the answers with positive reinforce-
ment, i.e. this personality construct had the positive and protective influence on 
WCST performance in post-COVID-19 syndrome.

On the other hand, Extraversion construct reduced the score of MOCA test and 
increased the percentage of perseverative wrong answers in WCST-2 test that implies 

Variable Post-COVID-19 syndrome 
patients (n = 30)

Healthy control 
persons (n = 30)

Significance

Verbal Fluency test 
(VFT)

12.68 + −4.47 16.80 + −2.14 p = 0.0000

MOCA test 26.55 + −1.90 27.80 + −1.15 p = 0.0031

WCST-1 27.95 + −14.54 18.50 + −3.0 p = 0.0009

WCST-2 15.27 + −7.24 9.1 + −1.85 p = 0.0000

WCST-3 2.99 + −1.35 1.72 + −0.63 p = 0.0000

WCST-4 4.53 + −2.21 2.62 + −1.32 p = 0.0001

Depression (HADS) 5.55 + − 4.13 2.63 + −1.60 p = 0.0006

Anxiety (HADS) 5.82 + −4.75 2.80 + −1.35 p = 0.0014

Note: all statistically significant values of beta coefficients and R2 are marked in boldface.
MOCA – Montreal cognitive assessment; WCST-1 – the percentage of wrong answers; WCST-2 – the percentage of 
perseverative wrong answers; WCST-3 – the latency of answers with positive reinforcement in seconds; WCST-4 – the 
latency of answers with negative reinforcement in seconds.

Table 1. 
Comparison of mean values of different cognitive tests values and depression and anxiety in post-COVID-19 
patients and health normal control persons.
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the destructive effect of that construct on cognitive functions in COVID-19-infected 
patients.

Similarly, the personality constructs of Adherence to Social Norms and Tendencies 
to Isolation both reduced the final MOCA score and by that had destructive influence 
on cognitive functions in post-COVID-19 syndrome patients.

Quite the contrary, the Esoteric Tendencies construct reduced the latencies of 
answers with positive and negative reinforcement in WCST-3 and WCST-4 and by 
that had positive influence on cognitive performance in COVID-19 patients.

Concerning the mentioned results, should be also stressed that the maximal value 
of explained variance (R2 = 0.591) has been revealed for WCST-3. IT implies that 
Frustration Tolerance and Esoteric Tendencies constructs are maximally effective in 
the prediction of WCST-3.

Analysis of relationships between premorbid personality traits and affective symp-
tomatology in post-COVID-19 syndrome patients (See Table 3) revealed that Frustration 
Tolerance correlated negative (β = −0.465) with Depression and by that exerted pro-
tective influence on Depression development, while the Alexithymia score correlated 
positively with Depression and by that determined the higher Depression score.

On the other hand, the Neuroticism construct correlated positively (β = 0.737) 
with Anxiety score that implies the anxiety symptomatology increase in patients with 
high Neuroticism level.

Variable Verbal Fluency 
(VFT)

MOCA WCST-
1

WCST-
2

WCST-
3

WCST-4

Beta
TAS-26

— — — — — —

Beta
Frustration
Tolerance

— — −0.572 −0.811 −0.630 —

Beta
Neuroticism

— — — — — —

Beta
Extraversion

— −0.675 — 0.573 — —

Beta
Social norms

— −0.725 — — — —

Beta
Isolation
tendencies

— −0.527 — — — —

Beta
Esoteric
tendencies

— — — — −0.441 −0.528

R2 (Explained total 
variance)

- 0.599 0.327 0.513 0.591 0.279

Note: all statistically significant values of beta coefficients and R2 are marked in boldface.
MOCA – Montreal cognitive assessment; WCST-1 – the percentage of wrong answers; WCST-2 – the percentage of 
perseverative wrong answers; WCST-3 – the latency of answers with positive reinforcement in seconds; WCST-4 – the 
latency of answers with negative reinforcement in seconds.

Table 2. 
Multiple regression analysis (values of beta coefficients) for some cognitive tests as dependent variable on different 
premorbid personality states.
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6. Discussion

Personality traits are thought to be important characteristics, since they may pre-
dispose to the development of some psychopathological condition, including affective 
and anxiety states [12–16]. The main problem in this context concerns the probability 
of concrete psychopathological state prediction based on the basis of premorbid 
personality traits before the mental disorder development.

Moreover, the definite answer to the question whether the personality traits can 
predispose or not to affective disorder after the influence of any exogenous factors 
(such as COVID-19) is absent.

Similarly, there is also absent the definite answer to the question on the relation-
ships between premorbid personality structure and subsequent development of 
cognitive impairment after COVID-19 infection [8–11].

The current pilot study has been designed and performed in order to respond to all 
these posed questions.

The study may be criticized for the small number of selected patients. In order to 
overcome such shortcoming, the meticulous statistical method in form of regression 
analysis was used.

The main results of the current study have shown that persons who suffered by 
COVID-19 infection really are characterized by some neurocognitive impairments 
including Verbal Fluency, MOCA tests, and Wisconsin Card Sorting Test.

Moreover, the premorbid personality was really connected with some cognitive 
tests and subsequent affective and anxiety syndromes development.

Principally that different premorbid personality constructs influenced wide-rang-
ing upon cognitive functions. Thus, Extraversion, Adherence to Social Norms, and 
Tendencies to Isolation reduced the MOCA score and by that disturbed the cognitive 

Variable Depression (HADS) Anxiety (HADS)

Beta TAS-26 0.577 —

Beta
Frustration Tolerance

−0.465 —

Beta
Neuroticism

— 0.737

Beta
Extraversion

— —

Beta
Social norms

— —

Beta
Isolation tendencies

— —

Beta
Esoteric Tendencies

— —

R2
(Explained total variance)

0.719 0.543

Note: all statistically significant values of beta coefficients and R2 are marked in bold.

Table 3. 
Multiple regression analysis (values of beta coefficients) for affective constructs on different premorbid 
personality states.
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functions. While, Frustration Tolerance reduced the number of wrong answers and 
perseverative wrong answers and by that improved the final results in WCST.

Similarly, Frustration Tolerance reduced the latency of answering with positive 
reinforcement, while Esoteric Tendencies reduced the latencies as with positive, as 
with negative reinforcement and by that both these personality constructs again 
improved cognitive functions.

Utterly in line with these results are the findings on the negative correlation 
between Frustration Tolerance and Depression development in post-COVID-19 syn-
drome. Here, the positive correlation between Frustration Tolerance and Depression 
also should be mentioned. Principally, that combination of Alexithymia state and 
Frustration Tolerance lead to maximal explained variance of Depression score, i.e. the 
combination of these two constructs may predict the Depression appearance more 
precisely than any other factors.

Principally, that Rigidity construct that corresponds to “Typus Melancholicus” 
in studies by Tellenbach [12–14] had no statistically significant relationships with 
Depression. The cause of such contradiction remains unknown and probably may be 
explained by pathogenetic differences in endogenous depression and depression in 
post-COVID-19 syndrome.

The current study can also be criticized for the lack of similar statistical analysis in 
the control group. Nevertheless, it was not done since the primary aim of the current 
study concerned the search of relationships between premorbid personality con-
structs and cognitive impairment and affective symptomatology in patients suffering 
from COVID-19 and not in control health persons.

An analysis of relationships between premorbid personality constructs and 
cognitive impairment and psychopathology in the control healthy group was beyond 
the present study and has not been performed, since the healthy persons have no any 
severe symptomatology. It may be done in the special work in the nearest future.

Conclusion can be made that the low score of Frustration Tolerance and Esoteric 
Tendencies has unfavorable influence on cognitive functions in patients with post-
COVID-19 syndrome, while the high scores of these constructs cause the protective 
effect against cognitive deterioration and Depression development.

© 2022 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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Abstract

Children with developmental disabilities require special support to help them in
different aspects of daily life, and individual educational support is a crucial part of
such support. We developed a collaborative system for supporting children with
developmental disabilities using ICT to be used by teachers, parents, and supporters.
This chapter introduces this system, which provides close and immediate support
through instantaneously sharing daily behavior information about the child between
teacher-parent-supporters. In addition, storing the data in a highly secure cloud
system facilitates passing information to children’s next educational level. Moreover,
AI can match support needs and support services according to the characteristics of
individual children by using ICF codes for suggesting immediate, dynamic support.

Keywords: individual education support system, ICT, developmental disabilities,
assistive technology, educational technology

1. Introduction

A survey conducted in Japan by the Ministry of Education, Culture, Sports,
Science, and Technology targeting children with ADHD [1], ASD [2, 3], LD [4], SLD,
and DCD [5, 6] characteristics revealed that approximately 6.3% of children need
support. Therefore, the Ministry advocated promoting special support education. In
2003, the Ministry’s “Future of Special Support Education (Final Report)” proposed
the creation of “Individualized Educational Support Plans” as one mechanism for
responding to the diverse needs of young children with disabilities appropriately. As a
result, the “Individualized Educational Support Plan” and “Individualized Guidance
Plan” were included in study courses.

Subsequently, in 2004, the Law for Supporting Persons with Developmental Dis-
abilities was enacted, which legally defined developmental disabilities for the first
time in Japan. Its basic principles also state that “support shall be provided to persons
with developmental disabilities according to their age, sex, the disability status,
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individual living conditions, and the needs of related government and private sector
organizations, engaged in medical, health, welfare, education, labor, and other
associated services.” Support programs must be conducted seamlessly in close coordi-
nation with other organizations while supporting the decision-making process.

However, neither the creation of “individualized educational support plans” nor
“individualized instructional plans” nor appropriate education and support based on
these plans have been widely implemented in actual educational settings. In response to
this situation, the 2016 revision of the Act on Support for Persons with Developmental
Disabilities Article 8 stipulates “the preparation of individualized educational support
plans, i.e., plans regarding individualized long-term support conducted in collaboration
with relevant organizations engaged in work related to education, and relevant organi-
zations and private organizations engaged in work related to medical care, health,
welfare, and labor, among others,” which refers to the preparation of a report on the
status of company business. The Government of Japan shall take other necessary mea-
sures, such as promoting the preparation of plans for bullying prevention and individual
guidance, promoting measures to prevent bullying, and developing other support sys-
tems. The new law includes the following provisions. Furthermore, the Ministry of
Education, Culture, Sports, Science and Technology’s “Courses of Study for Special
Needs Schools (2017)” states cooperation between school and the home. “In consider-
ation of the child or student’s developmental stage, the child or student, the language
activities of the child or student shall be enriched, and consideration shall be given to
helping the child or student establish study habits in cooperation with the home.”

The report “Promoting Special Support Education for the Establishment of an
Inclusive Education System Toward the Formation of a Coexisting Society (Subcom-
mittee on Elementary and Secondary Education, Central Council for Education, 2012)”
states the following about cooperation and support with parents, “Close cooperation
between school and home is important in providing support for children with disabil-
ities. For example, the school where the child with disabilities is enrolled and the home
should regularly share information about the child’s progress and clarify the roles of
each.” In 2018, the Triangle Project, which is a cooperative project between families,
education, and welfare, was designed to provide parents, guardians, and medical
institutions measures to “promote further cooperation between families, education,
and welfare so that children with disabilities and their parents/guardians can receive
seamless support in the community” [7]. In response to the report, the Ministerial
Ordinance partially revised the Enforcement Regulations of the School Education Law.

“When a school prepares an individualized educational support plan,” the school
shall prepare it in cooperation with relevant organizations and private organizations
such as medical, welfare, health, and labor, among others (after this, referred to as
“relevant organizations, among others.”), while taking into consideration the wishes
of the students concerned or their guardians. Moreover, in preparing an individual
educational support plan for a school, the school shall share necessary information
regarding support for said students, among others, with relevant medical, welfare,
health, labor, and other organizations and private organizations (after this referred to
as “relevant organizations, among others.”), while considering the wishes of said
students, among others, and their guardians. In addition, regarding handover, “it is
essential to provide consistent support for students with disabilities from early child-
hood to after graduation from school from a long-term perspective, including school
life and life at home and the community.” Therefore, schools should prepare an
individualized educational support plan that includes the individuals and their guard-
ians. The significance of transitions was also included, “After obtaining the consent of
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the students, the school should pass appropriate information about them to their next
schools of higher education, among others.”

As mentioned above, school teachers need to create individual educational support
plans and individual guidance plans for children with developmental disabilities in
cooperation with their families and community supporters, and provide consistent
support over a long period of time; however, it is currently difficult to do so suffi-
ciently because teachers are too busy. Therefore, the current situation of develop-
mental disabilities in Japan and the current state of the educational field (online, basic
information as a subject) call for familiar, prompt, and effective support through the
accumulation of daily activity histories using ICT. As described below, the use of ICT
in education is progressing, and in Fukui Prefecture, tablet terminals have been
distributed to all students and the ICT environment is being developed.

Therefore, the primary objectives of this study are 1) to establish a system that
allows schools, parents, and support organizations to share information on children’s
behavior immediately and dynamically, leading to smooth support; and 2) to establish
a system that allows schools, parents, and support organizations to share information
on children’s behavior immediately and dynamically, leading to smooth support. For
this purpose, a cloud system was considered necessary and developed. Furthermore,
2) the second objective is to provide support devices that meet the individual charac-
teristics of people with developmental disabilities. To achieve these two objectives, we
developed a system using ICT technology, which can be used jointly by schools,
families, and support organizations to solve problems.

Section 3 describes the system configuration, and Section 4 describes feedback to
the support plan and progress for further development based on the configuration.
Section 4 introduces the support devices and services developed based on the needs of
supporters of children with developmental disabilities. Section 5 provides a summary
of the discussion.

2. Educational support using ICT

The GIGA school concept in contemporary Japan promotes the development of a
one-on-one terminal per student environment. In Fukui Prefecture, tablet terminals
have been installed for all students. Highly advanced ICT education will be introduced
to educational practices conducted to date. This innovation in education is expected to
contribute to fair and individualized learning that leaves no one behind and fosters
creativity in diverse children, significantly expands possibilities for children with
special needs, and increases the options for supporting children with developmental
disabilities. In Japan, teachers are faced with a large workload, and accelerating the
introduction and operation of ICT, including integrated school administration support
systems, will help reduce class preparation and grade processing burdens. It is also
hoped that ICT would lead to a reform of schools’ working styles. We must not forget
that the development of an ICT environment is a means and not an end. It is being
undertaken to ensure that children are equipped with abundant creativity and develop
the necessary qualities and abilities to live independently in the unpredictable future
and participate in developing society as creators of a sustainable society. It is critical to
nurture children’s ability to use information, including Internet literacy, to use ICT
appropriately and safely.

Prior studies have reported case studies on online classes and online diagnostics
[8, 9]. In previous studies, there have been numerous research and development
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efforts on devices and services to support children with developmental disabilities
[10]. However, there is no other system that shares information on daily student
behavior between school, family, and specialized agencies and matches it with appro-
priate support devices and services.

This section introduces a system undergoing research and development in Fukui
Prefecture since 2009 to support children with developmental disabilities using ICT.
The system connects schools, families, and specialized institutions and provides sup-
port while sharing daily information about children with homeroom teachers, guard-
ians, and supporters.

3. Individualized education support system using ICT to link schools,
families, and specialized institutions

3.1 Development of a collaborative support system according to individual
characteristics

Before talking about systems, we would like to discuss some critical points about
providing support. It is often said that supporting developmentally disabled children
is very difficult. One reason is that the condition of a child with developmental
disabilities often changes over time. Sometimes they are in good shape, and sometimes
in bad shape. It is difficult to understand the child’s condition because every child is
different. It is easy to assume that support, which worked well for one child, would
also work for another child. Often, identical support does not work for different
children. In addition, in many cases, children are good at what they do. As a result,
people around children tend to think that children can do these things. Therefore, if
children cannot do what is expected, people think they fail on purpose or are not
authentic. In addition, children with developmental disabilities might not be able to
repeat what they do well in one place in another place.

Moreover, it is difficult for individuals to understand their failures. These charac-
teristics demand early recognition and support that matches individual needs. Early
detection and observations are critical for supporting children with developmental
disabilities. Each person feels and learns differently during parenting. Therefore, it is
necessary to understand and recognize the characteristics and differences of each
child when providing education suitable for their characteristics.

It is critical to observe each person, regardless of their disability; therefore, it is
necessary to keep the child closely and precisely. Furthermore, it is required to do this
on an uninterrupted and continuous basis in close cooperation with the school, family,
and specialists. In addition, close collaboration is essential for a supportive environ-
ment. It is often stated that successful people with developmental disabilities always
have a supportive key person. In the case of children, the key person is usually the
homeroom teacher, parents, club or cram school teachers, or other supporters. For
example, if the homeroom teacher and parents do their best to support the child but
do so in opposite directions, they might become confused and unsure of what is best
for them. Therefore, it is also necessary to have a common understanding between
homeroom teachers and parents through close cooperation and collaboration. In addi-
tion, if a child continues to make mistakes, their environment might become cold in
terms of human relations. Therefore, it is necessary to create a place where adults can
support the child and help the child experience success in maintaining the warmth of
the surroundings.
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It is now mandatory to develop Individualized Educational Support Plans; how-
ever, transitional support, which is handing over a child’s history to the next level, is
rarely adequate. Parents are especially burdened by the frequency of completing and
submitting their child’s history to different agencies providing support. Teachers are
also burdened by the large amount of paperwork related to special needs, including
the Individualized Educational Support Plan. When a child moves to the next grade or
higher education, there is an increasing risk of losing an opportunity to learn if too
much time is spent understanding a child’s characteristics. Therefore, transferring the
child’s history and ongoing support is essential [11]. Childhood is an exercise in
developing the ability to live. Therefore, failures are necessary experiences. It is
necessary to give children the opportunity to succeed when they make a mistake. It is
also essential to gradually develop their ability to live by turning experiences of failure
in elementary schools into successful experiences in junior high schools, technical
colleges, high schools, and universities, and gradually connect these successful expe-
riences to the real world of employment and employment continuity. The continuous
transfer of information plays a vital role in achieving this goal. Therefore, a system for
recording information about daily activities in close chronological order is necessary
for understanding the conditions and behaviors of each individual and sharing this
information continuously with support providers. In addition, busy teachers, sup-
porters, and parents have less time today due to their busy schedules. Therefore, it
might be impossible to provide 100% support for children with developmental dis-
abilities in this busy and information-overloaded age, regardless of the enthusiasm
and talents of teachers, parents, and professionals. As a result, a system is needed to
collect information to understand children’s characteristics for providing support
according to individual needs. A system is also required for sharing daily information
quickly among all parties involved. In addition, supporting many children with
developmental disabilities is one of watching and waiting because the type of support
that should be provided is unclear even after the child’s characteristics are identified.

As a result, a system that dynamically and immediately matches individuals with
support resources, including people, equipment, the environment, and individual
characteristics, is needed. Therefore, we developed a system to solve the above issues
consisting of a web cloud platform system and assistive AI to support people by
providing individualized educational support through the collaboration between peo-
ple and AI. We are currently conducting a new experiment with the cooperation of the
Fukui Prefectural Teachers Association and elementary, junior high, and special-needs
schools in Fukui Prefecture to demonstrate the system. The individualized Education
Support System in Fukui Prefecture was developed by developmental disabilities
specialists, parents’ associations of children with developmental disabilities, and the
teachers. The system’s operation was established with the cooperation of Fukui Pre-
fecture’s elementary and junior high special-needs schools and teachers’ unions. We
developed the first version of an “ICT system called Picotto for connecting parents,
schools, developmental disabilities specialists and their supporters.” Beginning in
2009, we operated the system and conducted demonstration tests. Strong security and
personal information management are required for managing and using this platform.
Therefore, Hitachi Solutions East Japan, Ltd. was contracted to manage and operate
the system from 2021. Figure 1a shows a use case of the system. Figure 1b shows a
diagram of the systems’ overview.

As seen in Figure 1, the system allows parents, homeroom teachers, and sup-
porters involved with each student to set up checkpoints for each child based on their
characteristics and goals and check these checkpoints daily and write comments. The
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homeroom teachers at school also check five items related to each child daily and write
comments. Also, parents or guardians check approximately five items for each child at
home and write comments. The checklist consists of items corresponding to the
individual’s educational support and instructional plan goals. If a support person is
present, they can also include information. Information sharing about behavior checks
and comments using the system is immediate and stored in a database. It analyzes and
visualizes this data, which will be explained in detail later. It also suggests and displays
assistive devices and support services. Each behavior check item is tied to the relevant
code in ICF-CY [12] inside the system. Support devices and support services are also
registered by tying them to the relevant codes in ICF-CY. Therefore, AI can derive
necessary support services by performing operations based on taking the product of
the behavior history and the ICF-CY codes of support devices and services and adding
them together. However, case study meetings are also held to include experts’ opin-
ions, and if necessary, support devices and support materials can be developed.
Teaching materials and support services are not limited to academic subjects but
include information on food, clothing, shelter, and social skills, considered educa-
tional. New interventions such as supportive devices are added to the daily routine in
response to this feedback, and this spiral is continued by providing support and
developing a child’s history.

Teachers and parents conducting simple checks of these items on a PC or a tablet
can accumulate daily information about the child at school and home. The system
allows information sharing between the student, the family, and specialized institu-
tions. Such information sharing facilitates understanding of students’ conditions’
medium- and long-term progress, enabling the chronological management of chil-
dren’s growth and developmental process. An example of such a screen is shown in
Figure 2.

Figure 2 shown here was entered by a homeroom teacher having a student with a
sleep disorder. The screen contains items such as “Greetings given” and “Did not sleep
during class.” Moreover, there is a space on one side of the screen to write additional
explanations about the checked items (Video 1: https://youtu.be/h8ekbDrvqhY). In
addition, based on the values of items that are checked daily, evaluation points are
assigned to items on learning, physical, language, interpersonal, daily living, and
emotions. They are presented in an easy-to-understand radar chart format (Figure 3).

(a)

(b)

Figure 1.
(a) Use case of the system (b) diagram of the systems’ overview.
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Figure 2.
A screen for conducting daily checks.

Figure 3.
Visualization of behavioral changes using radar graphs.
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In this display format, the difference between the maximum and minimum values is
visualized as maximum. It is also possible to display evaluation points. The current
system version facilitates selecting two periods and displaying two patterns simulta-
neously so that changes in the individual’s condition can be seen immediately. Various
other interfaces are also available, including a CSV output function.

In this PoC (Proof of Concept), we have designed and developed support devices
when necessary according to the status picture of the individual. The IoT (Internet of
Things) support devices we have developed provide support while automatically
collecting data on the student’s behavior, and we have added functions that enable a
detailed understanding of the student’s condition and reduce the burden on teachers
and parents.

We will briefly explain the mechanism for collecting action data from this IoT
support device.

This system has an API (Application Programming Interface) designed to allow the
addition of behavioral data and comments from various external assistive devices and
educational materials.

Information from outside sources can also be stored in the device (Figure 4),
allowing easy integration with external services.

The evaluation from the externally linked supporting devices is set as behavior
check item, and the five levels of assessments are stored in the daily behavior history
of students, similar to school teachers’ and guardians’ daily evaluations. This figure
shows a screenshot of a day’s history. You can see the evaluations entered by school
teachers, parents, students, and the day-to-day behavior evaluations automatically
accumulated by the device.

Figure 4.
The user can select action items in this system when the “External linkage” checkbox is checked on the external
linkage function screen.
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Next, we will explain how these assistive devices and support services are matched
with individual characteristics. Picotto performs daily behavioral checks, and each
behavioral item is weighted and tied to a related ICF code. Different support devices
and support services are also associated with ICF codes related to the cognitive func-
tions they support. For example, ICF code d710 is related to basic interpersonal
interactions. Therefore, assessment and support tools for interpersonal relationships
related to fundamental interpersonal interactions, such as situational awareness train-
ing support systems, would be identified by this ICF code.

Thus, behavioral checks by teachers, parents, supporters, and assistive devices can
be collected, and data regarding the individual’s strengths and weaknesses can be
analyzed using this system. Furthermore, we have developed a function that expresses
daily items using ICF codes, which matches and introduces support devices, teaching
materials, and support services. This function enables matching students with exter-
nal support services without exposing their personal information. Thus, system can
immediately provide support services according to the individual characteristics and
the current condition of a child. If you need to see more information, you can press
“See More” to display additional information. Using this system, teachers and parents
can conduct daily checks and identify support suggestions through ICF collaboration
according to the characteristics of individual children.

This is the management screen of the system. Currently, it has 1500 behavior items
already incorporated, and these behavior items are tied to ICF codes and weighted.
ICF codes are also assigned to behavioral items. We have included ICF codes for items
that were not included.

3.2 Results of questionnaire evaluation of the Picotto system

The results of the questionnaire of the system to the research collaborators who
used the system in 2016–2018 are shown in Figure 5. The total number of respondents
to the questionnaire was 25: 10 parents, 7 teachers, 5 supporters, and 3 others.

About 70% of the users responded that they were able to share information with
teachers, parents, and supporters and were able to see the child’s behavior in concrete
terms. In general, the use of the system was found to be effective. About 70% of the
users thought that the introduction function of the support device service was effec-
tive. The chart function was used by only about 20% of the users. In the interview
survey, there were requests to use the chart function for reports such as individual
education support plans and reports, although it is not used much as a daily informa-
tion sharing function.

Figure 5.
Results of questionnaire evaluation of the Picotto system.
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4. Introduction of support tools

Supportive services would be more effective if daily behavioral data were accu-
mulated and analyzed in case conferences by homeroom teachers, parents, sup-
porters, and specialists. Moreover, interventions using existing assistive devices will
be used when available. However, if no suitable assistive devices are available, they
can be developed. In our experience, it is better to conduct a needs survey for each
person and individually develop equipment for that person, which often results in
more user-friendly support-tools, rather than collecting the needs of many people and
developing equipment because each person’s developmental disabilities are different.
We have found that it is better to develop several support-tools that meet individual
needs, one by one, which will result in a product that meets everyone’s needs, which is
better than analyzing general needs and developing average support tools. Assistive
devices have been developed based on individual characteristics and needs. For
example, there are various assistive devices such as social skills training systems [13],
support systems [14, 15], learning systems [16, 17], psychological tasks to examine
personal characteristics [18, 19], etc. This chapter introduces several assistive tech-
nologies.

4.1 IoT support system using RFID, GPS

IoT technology is useful for locating people and things, such as “where are people?
Location-based services” are available to solve these problems. Speaking of

location-based services, systems that utilize GPS (Global Positioning System) are
already in use for managing people and objects moving over wide areas, and systems
that use RFID (radio frequency identifier) are already in use for managing objects. In
addition, GPS and RFID technologies have become very inexpensive to use. Therefore,
they are being applied to the development of support tools to meet individual needs.

In this section, we explain the development process and usage of “Helping system
not to forget anything using RFID” and “GPS Tracking System.”

4.1.1 Systems to help prevent lost and found items using RFID

ADHD children often forget things. Forgetting things at school and other activities
at school is a failure experience in daily life and often causes students to lose motiva-
tion. To continue to improve this, simply asking parents to check their children every
day is not efficient, as well as losing the opportunity to check by themselves. There-
fore, we developed a system to check for forgotten items by ourselves.

Register the timetable of each student and the information on belongings in the
database of the system. If anomalous belongings, etc., increase due to change of
schedule, etc., the teacher in charge of each student can add to belongings from the
dedicated page. To use this system, paste the RFID tags on lecture notes and etc.,
students see the timetable and touch the necessary items on the tablet to check for
forget items. Then, it checks with the database to check whether the ID assigned to
RFID should be read and prepared. If there is a match, the color of the items that are
displayed on the tablet is changed, visually as well, you can be sure that you are ready
(Figure 6).

Children with developmental disorders also suffer from excessive anxiety over
tasks that deviate from routine work. Therefore, the tablet terminal is fixed to the
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school bag, providing a tablet terminal, has been considered so that you do not have to
take action, such as to prepare.

As a result, it is possible to focus only on the act of “match the timetable,” there is
no need to direct the useless attention.

User interface screens are developed according to the needs of the users, as they
differ according to their requirements. For users who want to reduce the amount of
information, we developed an interface screen that displays only one day's worth of
information, and for users who want to grasp the entire schedule, we developed a
weekly schedule.

4.1.2 GPS tracking system to school and home

The prototype system was developed to manage school arrival and departure due
to the need to know where they are when walking between school and home.

In order to take advantage of this feature, it is necessary to register the location
information in advance. Here, the position information represents the latitude and
longitude when dividing the road used at the time of going down and back school at
intervals of several hundred meters. If students go through them in order, they can be
regarded as going through prescribed roads. In order to start this tracking process,
when students go to and from school, students do not need to operate tablets. You

(a)

(c)

(b)

Figure 6.
(a) Interface screen: tablet set in a school bag (b) RFID tags on textbook and notebook (c) database table structure.
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register your home and school in advance, and as soon as you leave a circle that is a
few hundred meters in radius, tracking will start. Tracking will not start when you are
staying in the circle of the specified two points (departure point and arrival point).

4.1.3 Information sharing from assistive devices using API

By sending information on students from IoT-based support devices, etc., to
Picotto using API, information can be shared in real time with supporters at school,
home, and professional organizations.

For example, if a student is able to go to school without deviating from the route,
the five-point rating for the school attendance behavior item will be 5. Also, for
example, if a student prepares three points of belongings, the behavior check item of
the system will be given a three-point rating (Figure 7) (Video 2: https://youtu.be/14-
chu1gh_M).

4.1.4 Results of the IoT-based assistive devices questionnaire evaluation

The results of a questionnaire survey of the system to research collaborators who
used the system in 2016–2018 are shown in the Figure 8. Twenty-five people
responded to the questionnaire: 10 parents, 7 teachers, 5 supporters, and 3 others

About half of the system users considered the GPS-based tracking system to be
effective for school and home. More than 80% of the users wanted to use the system.
About 70% of the respondents thought that the system to help prevent lost and found
items using RFID was effective and wanted to use it. In addition, 60% of the users
thought that the automatic collection of five-point evaluation values by the external
linkage function was effective.

4.2 Plant pot system for communication support and living support

Plant cultivation has been reported to have a variety of positive effects on people,
including relaxation and refreshment from the colors and fragrances, a sense of
accomplishment from growth of plants, and daily exercise. In agriculture, the IoT is
widely used and applied to cultivation management. We thought that the IoT

Figure 7.
Collecting daily behavioral data of children with developmental disabilities from assistive devices and support
services.
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technology used in plant cultivation could be used not only for plant cultivation but
also for supporting human life and communication and devised a plant pot that
supports the daily life of the person cultivating the plants [20].

By using this system, we expect the following effects (1) and (2).

1.The system supports plant cultivation by collecting information on the
surrounding environment using various sensors installed in the flowerpots and
telling the user to adjust the temperature, solar radiation, and water content to
suit the plant. The goal is to support the user’s employment by providing a sense
of accomplishment through plant cultivation while communicating with the
system.

2.The system understands the user’s daily rhythm based on the temperature and
illumination information acquired by various sensors and the time of day and
provides daily life support. The plant pot system recommends the use of air
conditioning and heating to achieve the appropriate temperature for a person
with sensory deprivation or encourages sleeping and waking for a person whose
bedtime rhythm is disrupted.

The plant pot system contains wish of improvement and enhancement of our lives
to be filled with smiles, that’s why we named this pot “Etubo-chan,” which means
smiling pot in Japanese. Figure 9 shows a photograph of this system. M5Stack Basic,
which has a small display, speaker, SD card slot, and Wi-Fi communication, was used
as the core microcomputer of the system. M5Stack Basic has a micro-SD card and
stores Japanese character data and images of anthropomorphic plant pot characters.
The character normally displays a sleeping image, and when the user approaches the
plant pot system, the infrared sensor reacts and displays an image of the awakened
character. At the same time, M5Stack outputs audio and text greetings that match the
time obtained from the NTP server. If the time is past the preset bedtime, the system

Figure 8.
Results of the IoT-based assistive devices questionnaire evaluation.
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outputs “I’m sleepy” to encourage the user to go to bed. Then, the system converses
with the user to create an appropriate environment for the plant and human by using
the values obtained from the illuminance sensor and the temperature/humidity/baro-
metric pressure sensor. Specifically, the system outputs “It’s too dark” when the
illumination level is low and “It’s too hot/cold” when the temperature is too hot/cold
to encourage the user to take action. If the plants need water based on the soil
moisture sensor value, the system tells them “I want water” and encourages watering.
Finally, the system says on behalf of plants “thank you for coming see and watering
me.” In addition, the values of various sensors every 5 minutes, the time when a
person approaches, and the time when watering is performed are saved in CSV format
on a MicroSD card. Video 1 (https://youtu.be/h8ekbDrvqhY) shows an example of
the plant pot system working.

We conducted a verification experiment regarding the relaxation effect of this
system. In the experiment, 12 subjects were asked to perform three tasks: Task A
“watering a empty plant pot,” Task B “watering a plant pot with a plant,” and Task C
“watering a plant pot system with a plant.” At that time, EEG measurements and
interviews were conducted. The alpha wave occupancy of each task was calculated
from the EEG, and the averages of all of them were compared in Figure 10. The
results showed that the occupancy of alpha waves during Task C “watering a plant pot
system with a plant” was significantly higher than that during rest and Task A
“watering a empty plant pot.” This result suggests that the flowerpot system has a
relaxing effect. In addition, in the interview survey, the participants commented that
the flowerpot system “made them happy to talk,” “the presence of the character made
watering feel more meaningful,” and “the system was cute and relaxed.” In this study,
we have developed a flowerpot system with a relaxing effect, and we received many
positive comments.

Figure 9.
The plant pot system “Etubo-chan” (Video 3: https://youtu.be/TR7sV01Kfug).
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4.3 Programming education system and mentor training program for children
with developmental disabilities

In Japan, there is a shortage of IT human resources, and as a national policy,
programming education has been made mandatory in elementary, junior high, and
high schools, with the aim of promoting the spread of programming education among
young people.

However, the shortage of instructors to provide programming education is also a
serious problem. Therefore, it is important to train IT personnel and instructors at
universities and other institutions of higher education.

On the other hand, employment support for people with developmental disabilities
is a pressing issue for the nation, and there are high expectations for IT workers
because they can work from home even if they have disabilities, allowing them to
work in a variety of ways.

Some developmentally disabled people with ASD are good at systemization [21],
and we worked on programming education and training of educators (mentor train-
ing) for young developmentally disabled people aged 7–18 as a project commissioned
by Japan’s Ministry of Internal Affairs and Communications.

4.3.1 Training mentors

The characteristics of people with developmental disabilities vary from person to
person in a hundred different ways, and it is important to understand developmental
disabilities as well as to provide correct support. Furthermore, it is necessary for
supporters of developmental disabilities to understand programming education and
programming work.

Therefore, we planned a training program consisting of 15 lecturers (five people
consisting of specialists in developmental disabilities, doctors, and educators, five IT
professionals, five specialists who support employment for people with developmen-
tal disabilities), each lasting 30–60 minutes, with the aim of training mentors. The
training sessions were videotaped, and e-Learning materials were created, making it
possible to conduct mentor training on an ongoing basis regardless of location.

The mentors were teachers at special-needs schools and special-needs classes,
undergraduate and graduate students in engineering, graduate students at technical

Figure 10.
Comparison of the average α wave occupancy in each task.
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colleges, undergraduate and graduate students in education, professional staff at after-
school daycare services, and professional staff at temporary daytime support providers.

4.3.2 Mentor training course to understand development disabilities

Mentor training course is largely divided into (1–3) fields with 30–60min lectures
per segment.

1.Course list relating to understanding people with developmental disabilities

• Psychological characteristics of developmental disabilities and educational
support

• Treatment of and rehabilitation for autism spectrum disorder, ADHD, and
learning disabilities

• Support for ASD in and out of school

• Understand secondary disability in development disability

• Focus on support for children with developmental disabilities at school and
involvement with others

2.Course list relating to science/manufacturing, programming education

• School course guidelines

• Programming teaching materials

• Programming educational methods corresponding to individual
characteristics of children with developmental disabilities

• Job as programmer

• Integrated system development

3.Employment support for people with developmental disabilities

• Support people with developmental disabilities with self-understanding

• Employment of severely disabled people at home and coordination with
special-needs school

• A gap between education and labor

• Anecdotal report of support for children with developmental disabilities

• Inclusive society and science technology to realize it
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4.3.3 Development of new programming teaching materials based on characteristics of
disabilities and implementation of programming education

Computer programming is considered an important skill for developing higher-
order thinking in addition to algorithmic problem-solving skills, and there are high
expectations for the development of mathematical concepts and problem-solving
skills [22], such as Scratch [23] and Scratch Jr [24], which is specialized for young
learners. With the advent of computer programming tools with visual design for
beginners, programming education using such tools has been popular in Japan.

Our target learners this time are students at special-needs schools and students
with developmental disabilities receiving after-school day care services or temporary
daytime support. In the past, we have held classes using general-purpose program-
ming development tools such as Scratch, but because tools such as Scratch are
multifunctional, they are difficult for these children with disabilities, and they often
lose track of what to do. Therefore, we developed programming materials to foster
logical thinking, such as various commands (walk, change direction, conditional
branching, and repetition) through visual design, with the goal of solving clear-cut
tasks such as escaping from a maze. The program is cloud-based and can be learned
anytime, anywhere.

The programming materials were devised to enable children with developmental
disabilities to work on them with interest and perseverance, taking into account their
characteristics as follows.

Programming teaching materials were designed based on the following rule of
SPELL. Further, curricula and methods of instruction were examined based on the rule.

1.Designing programming teaching materials based on the rule of SPELL

• Structure: Set up easy and clear framework

◦ Develop visualized and structured teaching materials

• Positive: Get involved positively (praise)

◦ Give praise for success

• Emphasis: Empathy (understand)

◦ Give encouragement even if failed

• Low arousal: Low stimulation as excessive stimulation would cause panic by
preparing eye-friendly screen layout conducive to working with calm,
students who take the course can select screen layout of their liking
(Figure 11).

• Links: Bond (connection with community, mentors and students, and peers,
cooperation)

Provide an opportunity to facilitate communication by using projection mapping
for testing program operations
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2.Ingenuity in programming teaching materials based on characteristics of
disabilities

User interface with assist features by taking the characteristics of people with
developmental disabilities into consideration.

User interface with assist features by taking the characteristics of people with
developmental disabilities into consideration

• “Give praise” when program operation goes well.

• “Mollify” and “give hints” when not operating.

Understand sequential executions and control structures (repetition, conditional
branching) with visual design and feel the concept of event-driven, and so on
(Figure 12).

Figure 13 is a screen shot of one stage (Stage006). The pop-up window on the
right of the figure shows a clear goal. The cat character near the center of the maze is
trying to reach the goal at the bottom while avoiding obstacles. Hints are given such as
combining the “direction,” “repeat,” and “walk” commands.

• When Start, Goal is completed with simulation operation, a praising mark
appears.

• Even if fails, give encouragement with just a bit more mark.

Figure 11.
Children can choose the favorite screen layout according to their personal characteristics.
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• Work on the challenge of escaping from a maze by a virtual robot with a clear goal.

• The aim is simple and clear.

• Ponder an effective path to reach a goal in maze escape game.

The aim is simple and clear. Ponder an effective path to reach a goal in maze escape
game.

Programming becomes possible by combining commands with visual design and
inputting parameter in the command (Figure 14). Each command block can be
shifted to Java source for learning coding (Figure 15).

Figure 16 shows the image when the command is executed. You can also check the
operation while executing the command (source code) on the right side of the screen
step by step.

Figure 12.
Programming creation tool with visual design (explanation of each command).

Figure 13.
Maze assignment with clear goals.
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Figure 15.
Java source code for command buttons.

Figure 14.
An example of programming work.
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A total of 30 kinds of stages were set up with the difficulty level gradually going
up. Formulate a plan such as getting treasures to earn points (Figure 17).

While operations can be checked individually in the computer terminal, offer a
favorable environment for interacting each other using projection mapping via 3DG
on a table with students around it (Figure 18).

As for projection mapping, the stereographic projection is used from both right
and left, so as not to cast a shadow. Direct input is also planned by using pointing
device.

Figure 16.
Execution of commands.

Figure 17.
An example of a difficult stage (Stage 20).
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Take the status of disabilities and the characteristics of children and students into
consideration and do a follow-up.

The progress of students working on the challenge of programming can be grasped
in the server, which can be utilized by professionals and mentors in conducting
individualized teaching.

4.3.4 The status of programming class

A programming class was conducted at five schools so far, involving 24 students
who took the course and 20 mentors.

We conducted a model class the first time and mentors took the lead in continuing
to conduct programming class the second time and thereafter. A view of the classroom
is shown in Figure 19.

Especially, children with intellectual disabilities could understand aims and com-
mand details, went ahead with formulating programming, and managed to advance
several stages.

Figure 18.
Execution screen of programming material using projection mapping.

Figure 19.
Programming class.
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A person specialized in supporting people with developmental disabilities but not
in programming commented that “I could also use teaching materials like these for
teaching.”

While working on the task, even children with autistic tendencies showed behav-
iors such as teaching their peers. There is an evaluation report of peer tutoring as a
means of aiding the learning of programming languages [25]. This is not only effective
for learning, but also provides an opportunity to promote communication, and peer
tutoring may play an important role, especially for ASD children who have difficulty
with communication.

4.3.5 Questionnaire results

(1) Training mentors

The composition of the mentors who participated in the project was characterized
by a high percentage of those with programming experience (Figure 20).

Approximately 90% (19 out of 21) of the mentors indicated that the programming
courses were implemented as planned (Figure 21).

The areas that were successfully implemented and those that were not are shown
in Figures 22 and 23, respectively.

(2) Results of questionnaire on programming courses

From the implementer’s free answer:

• I think that the programming materials developed were able to clarify the issues
and their objectives very well. The programming materials we developed were
able to clarify the tasks and their objectives very well.

Figure 20.
Mentor’s background (programming skills).

Figure 21.
Whether the course was accomplished as planned.
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• The control structures such as sequential execution, repetition and conditional
branching, which are indispensable elements of programming, were relatively
easy to understand. This was a success beyond our expectations.

• The students were able to easily understand the operations of buttons, etc., which
are necessary to build up programming (to give commands).

• In order to solve the given task, logical thinking, i.e., thinking about the order and
combination of various commands, is necessary. This was a success beyond our
expectations.

• The scope of instruction was clearly defined based on an understanding of the
children’s aptitudes.

• The preparation of the PC environment was very smooth.

• It was good that the children showed interest in programming.

Figure 22.
Questionnaire results on areas that were successfully implemented.

Figure 23.
Questionnaire results regarding areas that were not implemented well.
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From the pupils’ questionnaires:

• The students found programming interesting in terms of character movement
and completing stages, as well as in their own devising and experimenting
(Figure 24).

Regarding the contents explained by the mentors and what they actually did, 14
out of 25 students answered that it was easy, while four students answered that it was
a little difficult, indicating that the degree of difficulty varied from person to person.

The fact that 80% of the students (20 out of 25) answered that the contents and use
of the course materials was easy to understand indicates that the course materials were
easy to use for most of the students (Figure 25).

5. Summary and future issues

In this study, it was found that support for children with developmental disabilities
using an ICT-based system for immediate information sharing among support
schools, families, and specialized institutions was effective. In the results of the ques-
tionnaire, the system’s functions were generally highly evaluated. Contrary to expec-
tations, the visualization of behavioral changes using radar graphs function was not
used very often. This may be because both teachers and parents can grasp the situa-
tion of their children by viewing daily behavioral data. However, there was a desire to
use the radar graphs to create reports on individualized educational support plans. In
the future, we would like to develop a function that makes it possible to compose
reports on individualized educational support plans in an easier-to-understand
manner.

Figure 24.
Results of a survey on the reasons why “programming” was interesting.

Figure 25.
Whether the lecture content and exercises were difficult or not.
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In Japan today, various changes in social structure are taking place with the new
Corona, Society 5.0, the GIGA school concept, DX, etc. In particular, the Corona
disaster has promoted the use of IT in schools, and now that the infrastructure for one
device per student is being established, this trend is expected to accelerate.

Therefore, the most important thing for this project is to analyze the results while
implementing and giving back to society. In the fast-paced IT field, it is important to
quickly introduce and adapt to the new technology while putting it into actual use,
and it is necessary to keep a fast spiral and not overlook the sense of difficulty of a
minority group.

Therefore, the goal is to construct a system that is adapted to society by paying
attention to social trends and collaborating with researchers from various fields,
especially humanities and social sciences researchers, engineering researchers, and
teachers in the field. Human-centered design is conducted to identify the needs of
students and families, the school management system, and the needs of the field.
Then, we will clarify the mechanisms of educational support and welfare support and
their issues and propose and construct a feasible and sustainable support system.
Currently, the PoC is being conducted with the cooperation of the Fukui Prefecture
Teachers’ Union. The current issue is the busy schedules of teachers and parents, and
we are developing a system that can centralize duplicated tasks to solve the busy
schedules of teachers and parents while providing effective support for students. We
hope that the educational system and the system will cooperate with each other,
leading to a society in which no one is left behind, for all students and their parents.

We want to realize close, efficient, and collaborative support in time for students
to enter society, so that they can live and work in society without suffering, and so
that they can lead a better life and have more opportunities to learn. We believe that
ICT individualized educational support system will play a role in making education
more effective in today’s busy society.
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Chapter 4

Gestational Tryptophan 
Fluctuation Underlying 
Ontogenetic Origin of 
Neuropsychiatric Disorders
Xiaohong Huang, Xiaohua Li and Heng-Wei Cheng

Abstract

Neuropsychiatry underlies personality development and social functioning. 
Borderline personality disorder exhibits high trait aggression and is associated with 
tryptophan hydroxylase polymorphisms. The acute tryptophan depletion reduces 
plasma and cerebrospinal fluid tryptophan availability and brain serotonin concen-
trations, leading to alterations in personality and trait-related behaviors. Tryptophan 
is essential for fatal neurodevelopment and immunomodulation in pregnancy. 
Gestational tryptophan fluctuation induced by maternal metabolic disorders or 
drug administrations may account for the maternal-fetal transmission determining 
neurogenesis and microbial development, consequentially shaping the long-standing 
patterns of thinking and behavior. However, it is not possible to assess the gestational 
tryptophan exposure effects on fetal brain and gastrointestinal system in humans for 
ethical reasons. The maternal–fetal microbe transmission in rodents during gestation, 
vaginal delivery, and breastfeeding is inevitable. Chicken embryo may be an alterna-
tive and evidence from the chicken embryo model reveals that gestational trypto-
phan fluctuation, i.e., exposed to excessive tryptophan or its metabolite, serotonin, 
attenuates aggressiveness and affects peer sociometric status. This chapter discusses 
the gestational tryptophan fluctuation as a risk factor of personality disorders in 
offspring and the prevention of personality disorders by dietary tryptophan control 
and medication therapy management during pregnancy.

Keywords: gestation, tryptophan, neuropsychiatry, neuroendocrine,  
microbiota-gut-brain axis

1. Introduction

Personality is mediated by multi-factors, including brain chemistry and life 
experiences, reflecting people’s long-standing patterns of thinking and behavior 
[1]. Strong association between childhood adversity and a diagnosis of personality 
disorder in young adulthood has been revealed by a cohort study in 2017 among 
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individuals born in Stockholm County [2]. Indeed, personality already starts in the 
womb, and prenatal experience influences temperament development [3]. A longitu-
dinal birth cohort study in 2019 revealed the potential association between prenatal 
stress exposure and personality disorders in Finland [4]. However, scientifically 
plausible inferences regarding the causality are not assessable in view of those retro-
spective data. In the context that the evidence from prospective longitudinal studies 
supports early-life experience programming personality development, it is crucial to 
investigate how early-life stimuli cause personality disorders and relevant neurobio-
logical mechanisms.

Borderline personality disorder (BPD, ICD-10-CM code F60.3) patients present 
high trait aggression [5], and BPD is associated with the polymorphism of tryp-
tophan hydroxylase (TPH) 1 and TPH2 [6–8]. Tryptophan (Trp) is essential for 
fetal growth including neurodevelopment and immunomodulation in pregnancy 
[9]. Gestational Trp fluctuation caused by maternal metabolic disorders or drug 
administrations may account for the maternal-fetal transmission determining neu-
rogenesis and microbial development, consequentially shaping the long-standing 
patterns of thinking and behavior in offspring [10–12]. Several current studies 
indicate that gestational Trp exposure yields bullying victim while exposed to 
excessive serotonin (5-hydroxytryptophan, 5-HT) reduces aggressiveness in bullies 
[11, 12]. Such studies improve our understanding of temperament development 
and hold the promise to promote advances in the preventing and treating personal-
ity disorders.

2. Ontogenetic origin of neuropsychiatric disorders

2.1 Neuropsychiatric basis of personality disorders

Personality has been broadly considered in neuropsychiatry and vice versa [13]. 
People with personality disorders have more rigid thinking and hyperreactive behav-
iors, which makes it hard for them to perceive and adapt to the surrounding situations 
and people. Patients with BPD display increased stress vulnerability, which is linked 
to the dysfunction of the hypothalamic-pituitary-adrenal (HPA) axis [14], with lower 
baseline cortisol levels compared with healthy controls [15]. The cortisol awakening 
response, presumed to mirror maladaptive neuroendocrine processes, is increased 
in female individuals with BPD [14]. Moreover, the role of cortisol and testosterone 
in regulating aggressive and socially dominant behavior in children and adults has 
been proposed by the dual-hormone hypothesis [16], suggesting the involvement of 
the hypothalamic-pituitary-gonadal (HPG) axis also. The first evidence from mixed-
sex community adolescents reveals that the joint effects of testosterone and cortisol 
on externalizing problems, which is especially pronounced in individuals with 
disagreeableness and emotional instability personality pathology traits [16]. Hence, 
the development and activity of the neuroendocrine system lay the foundation of 
personality traits. And, the link between personality traits and neurodevelopmental 
disorders (NDDs) has been explored by Child and Adolescent Twin Study in Sweden 
(CATSS), such as attention deficit hyperactivity disorder (ADHD, ICD-10 codes F90) 
and autism spectrum disorder (ASD, ICD-10 code F84.0) [13]. The character dimen-
sions of cooperativeness and self-directedness and ASD are negatively correlated and 
ADHD alike [13].
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2.2 Maternal-fetal transmission in ontogenetic origin of neuropsychiatric disorders

Barker’s hypothesis proposes the ontogenetic origin of adult diseases [17]. Maternal 
malnutrition or drug administration altering maternal metabolism influences fetal 
development through maternal-fetal transmission. The correlation between maternal 
5-HT levels and offspring cognitive ability has been identified in ASD [18]. A nation-
wide cohort study in France found that increased NDDs occurrence is associated with 
gestational exposure to valproate, an antiepileptic drug [19]. Moreover, antenatal 
valproate exposure induces changes and abnormalities in the gastrointestinal micro-
structure and function in rats, indicated by the thinned tunica mucosa and tunica 
muscularis of the ileum [20]. The changes parallel the gastrointestinal symptoms in 
ASD patients [20]. Moreover, patients with ASD have significant changes in the gut 
microbiome, e.g., increased abundance of family Sutterellaceae and Enterobacteriaceae 
and decreased abundance of genus Bifidobacterium [21]. Hence, maternal metabolic 
fluctuation may directly interfere fetal neurogenesis and/or indirectly reprogram gut 
microbial development to alter the function of the microbiota-gut-brain (MGB) axis 
with the potential for neuropsychiatric disorders in offspring.

3. Tryptophan in pregnancy

Tryptophan, an essential amino acid, is critical for pregnancy attributing to fetal 
neurogenesis and immunomodulation [9]. Tryptophan is the sole precursor of 5-HT 
[22]. Maternal circuiting Trp takes part in fetal brain development via the 5-HT pathway 
regulating synaptogenesis and neuronal maturation, e.g., the thalamocortical pathfind-
ing is disrupted by modifying the 5-HT abundance in the embryonic mouse brain [23]. 
Tryptophan is synthesized into 5-HT in the placenta and delivered to the fetal brain 
or delivered directly to the fetal brain, then synthesized into 5-HT [22]. Two BPD risk 
factors, i.e., the 5-HT 1A receptor promoter polymorphism (rs6295) and dopamine 
(DA) transporter repeat allele, have been identified in 367 patients with major depres-
sive disorders (MDDs) [24]. Another metabolic pathway of placental Trp is degradation 
along the cytokine-induced activated Trp catabolite (TRYCAT) pathway, producing 
kynurenines (KYNs) to suppress T cell responses [25]. A disturbed TRYCAT pathway 
in the fetal brain has been characterized in people with schizophrenia (ICD-10 code 
F20.9), a neurodevelopmental disorder [26]. Low plasma concentrations of Trp and 
KYN have been found in patients with severe anxiety and depression during pregnancy 
[27] while excess Trp causes preeclampsia (ICD-10-CM code O14.90), which results in 
long-term endocrine morbidity in offspring [28]. Preeclampsia has been associated with 
increased NDDs occurrence, including ASD, ADHD, mental retardation (ICD-10 code 
F70–F79), epilepsy (ICD-10 code G40) [29]. Both the increases in maternal urinary Trp 
concentration and ASD risk of offspring have been seen in gestational diabetes mel-
litus (ICD-10-CM code O24.419) patients [30, 31]. Moreover, antenatal stress adversely 
affects neurodevelopment via disrupting placental Trp metabolism, laying the neuro-
biological foundation of psychiatric disorders [32]. The gut Trp-metabolizing microbes, 
i.e., the genera Parasutterella and Bifidobacterium, are reduced in the dam and offspring 
following prenatal maternal stress [33]. Thus, malnutrition and drug administrations 
during pregnancy may have altered placental Trp availability, the function of TRYCAT 
pathway, and/or the abundance of gut Trp-metabolizing microbes, leading to neuropsy-
chiatric disorders in offspring.
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4. Tryptophan and personality traits

4.1 Tryptophan hydroxylase polymorphisms in personality traits and disorders

Tryptophan hydroxylases (TPHs), the rate-limiting enzymes, convert Trp into 
5-HT at the different locations, i.e., TPH1 in the body and TPH2 in the brain [22]. 
The polymorphisms within TPH genes, involved in regulating the Trp–5-HT con-
version, are relevant to personality traits and disorders. The relationship between 
TPH single-nucleotide polymorphisms (SNPs) and personality traits/disorders has 
been reviewed in Table 1. For example, rs1800532 is associated with trait emotional 
intelligence [34], anger-related traits [35, 36], antisocial personality disorder [39], 
and BPD [6]. However, negative results have been reported in other studies [37, 38]. 
The controversy may be caused by the sampling population or sample size. And, it 
may be resolved by the involvement of other SNPs, i.e., haplotype [7, 8]. For example, 
a TPH2 “risk” haplotype (rs2171363, rs6582078, rs1352250) has been identified in a 
well-characterized clinical sample of 251 patients with personality disorders and 103 
healthy controls, associated with BPD diagnosis, affective lability, and aggression [8].

Gene Sample Single nucleotide 
polymorphism

Personality trait/
disorder

Ref.

TPH1 336 healthy Korean college students rs1800532 Trait emotional 
intelligence

[34]

251 community-derived volunteers in 
Pittsburgh

rs1800532 Anger-related traits and 
aggression

[35]

544 suicide attempters in Switzerland rs1800532 Anger-related traits [36]

345 Japanese healthy subjects rs1800532 Not associated with 
personality traits

[37]

228 healthy Korean women rs1800532 Not associated with 
anger-related traits

[38]

310 participants with antisocial 
personality disorder and 200 with no 
antisocial personality disorder

rs1800532 Antisocial personality 
disorder

[39]

100 patients diagnosed with 
borderline personality disorder and 
101 non-psychiatric controls

rs1800532 Borderline personality 
disorder

[6]

86 suicide attempters and 154 
community-based healthy volunteers 
in German

rs1800532, 
rs1799913

Anger-related traits [40]

Caucasian students of German 
ancestry without any history of 
psychopathology or drug abuse: 108 
smokers and 144 nonsmokers

rs1799913 Neurotic aggression [41]

253 healthy Japanese subjects rs1799913 Not associated with 
personality traits

[42]

95 Caucasian women with borderline 
personality disorder had attempted 
suicide at least twice during their 
lifetime and 98 women without 
psychiatric history

rs4537731, 
rs684302, rs211105, 
rs1800532, 
rs1799913, 
rs7933505

Borderline personality 
disorder

[7]
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4.2 Tryptophan in personality traits and disorders

The existing evidence regarding Trp interacting with personality and regulat-
ing trait-related behaviors has been reviewed and presented in Table 2. The acute 
tryptophan depletion (ATD) method has been developed to reduce plasma and 

Gene Sample Single nucleotide 
polymorphism

Personality trait/
disorder

Ref.

TPH2 1176 Estonian subjects rs4570625 Adaptive impulsivity 
and trait anxiety

[43]

228 healthy Korean women rs4570625 Anger-related traits [38]

1576 Estonian teenagers rs4570625 Neuroticism and 
conscientiousness

[44]

63 healthy Korean women rs4570625 Anger-related traits [45]

336 healthy volunteers of German 
descent

rs4570625 Anxiety-related traits [46]

251 patients with personality 
disorders and 103 healthy controls

rs2171363, 
rs6582078, 
rs1352250

Borderline personality 
disorder and aggression

[8]

Table 1. 
Non-comprehensive review of the relationship between tryptophan hydroxylase polymorphisms and personality 
traits/disorders in humans.

Factor Sample Intervention Effects on personality traits/
disorders

Ref.

Tryptophan 
condition

52 male 
and female 
students

Acute Tryptophan 
Depletion (Young)

• Neuroticism discrimination is 
weakened

[47]

16 healthy 
males

Acute Tryptophan 
Depletion (Young)

• Discounting rates are 
increased in nine par-
ticipants but are unchanged or 
decreased in seven participants

• Participants with increased 
discounting rate have higher 
neuroticism and lower 
self-directedness

[48]

28 healthy 
males

Tryptophan 
enhancement/
depletion

• Trait hostility and prolactin 
responses to tryptophan 
manipulation are negatively 
correlated following enhance-
ment and positively following 
depletion

[49]

20 males with 
attention 
deficit 
hyperactivity 
disorder

Acute tryptophan 
depletion (Moja-De)

• Rates of reactive aggression 
in males with attention 
deficit hyperactivity disorder 
are decreased after low 
provocation

[50]

20 healthy 
males

• Rates of reactive aggression 
in healthy males are increased 
after low provocation
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cerebrospinal fluid Trp availability and central 5-HT concentrations, leading to altera-
tions in personality and trait-related behaviors. Acute tryptophan depletion is firstly 
applied in humans by Concu et al. in 1977 [57]. And, the method has been modified 

Factor Sample Intervention Effects on personality traits/
disorders

Ref.

Tryptophan 
condition × 
Trait

39 healthy 
males and 
34 healthy 
females

Acute Tryptophan 
Depletion (Young)

• Guilt is preferentially 
elevated in highly empathic 
participants

• Annoyance is potentiated 
in participants high in trait 
psychopathy

[51]

24 high and 
24 low trait 
aggression 
healthy males

Tryptophan 
enhancement/
depletion

• In aggressive traits, subjec-
tive and objective aggression 
is increased by tryptophan 
depletion and decreased by 
tryptophan enhancement

• Change in a low aggressive 
group is absent

[52]

13 young 
adults with 
and 12 
without 
family history 
of mood 
disorder

Acute Tryptophan 
Depletion (Young)

• Abnormalities in emotional 
processing are detected in the 
individuals with no personal 
psychiatric history but at high 
familial risk for depression

[53]

22 male 
adolescents 
with 
attention 
deficit 
hyperactivity 
disorder

Acute tryptophan 
depletion (Moja-De)

• Aggressive behavior is 
increased in low-grade 
impulsive patients

• Aggressive behavior is 
not affected in high-grade 
impulsive patients

[54]

6 healthy 
subjects with 
high trait 
hostility and 
aggression 
and 6 with 
low

Acute tryptophan 
depletion (Moja-De)

• A rapid mood-lowering effect 
is detected on trait aggression 
healthy women

• No change is detected in 
high-aggressive men and low-
aggressive women and men

[55]

34 low-
hostile and 33 
high-hostile 
individuals

Dietary tryptophan 
enhancement

• More negative mood and 
higher craving for alcohol 
are found in high-hostile 
individuals

• Subjective or physiological 
effects are not detected

• Stress-induced increase in 
craving is facilitated in high-
hostile individuals by dietary 
tryptophan enhancement

[56]

Table 2. 
Non-comprehensive review of the effects of tryptophan on personality traits and disorders in humans.
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by researchers, including Moja [58] and Young [59]. For example, the compositions of 
the amino acid mixtures are distinct [58, 59]. And, the gender difference is taken into 
account, i.e., the amino acid quantities of both ATD and placebo balanced beverages 
differ between males and females [47]. Moreover, inconsistencies exist regarding 
the effects of ATD on personality traits and disorders, attributing to the health state 
and characteristics of the subjects. For instance, ATD increases the rates of reactive 
aggression in healthy males, while it has opposite effect on males with ADHD [50]. 
Moreover, the trait property makes a difference. Guilt is preferentially elevated in 
highly empathic participants following ATD intervention, while annoyance is poten-
tiated in participants high in trait psychopathy [51]. Hence, maternal plasma (MP) 
Trp fluctuation underlies the psychopathology of personality disorders, which may 
interfere fetal personality development via the maternal–fetal transmission, especially 
in the premise that personality already starts in the womb [3].

5.  Maternal tryptophan fluctuation alters neuroendocrine and microbial 
development in offspring

Maternal Trp fluctuation induced by Trp-enriched or -depleted diets during preg-
nancy alters fetal neurogenesis and microbial constitution, which may reprogram the 
development and activity of the MGB, HPA, and HPG axes in offspring. The existing 
evidence has been reviewed and presented in Table 3.

The table is adjusted based on [10].

5.1  Maternal tryptophan fluctuation alters behavioral exhibition via 
reprogramming the neuroendocrine system in offspring

Maternal Trp fluctuation has altered the development and activity of the HPA axis 
in offspring indicated by the decreased plasma corticosterone (CORT) concentrations 
post restraint stress in the female adolescent mice experienced Trp-deficiency during 
the embryogenesis [73]. Low endogenous cortisol levels are associated with poten-
tially pathological, intrusive, emotional memory processing [74, 75]. More specifi-
cally, the low posttraumatic urinary cortisol levels have been identified as a risk factor 
of posttraumatic stress disorder (PTSD) [74]. Moreover, maternal Trp administration 
in mice alters the development and function of the HPG axis during offspring’s 
pubertal maturation via regulating the productions of prolactin (PRL) and luteiniz-
ing hormone (LH) in the pituitary gland [63, 65, 66]. Trp-free diets from gestation to 
puberty cause hypoandrogenism and hypoprolactinemia in the male progeny [65, 66], 
while maternal administration of Trp-enriched diets increases serum LH in offspring 
at postnatal (P) 70 days [63]. Increased serum PRL is associated with a diagnosis of 
BPD [76], and hyperprolactinemia has been observed in people with neurotic and 
personality disorders [77]. Moreover, a high serum PRL level is associated with psy-
chological stress responses in humans [78]. An acute psychosocial stressor increases 
testosterone in both BPD patients and healthy participants [79].

5.2  Maternal tryptophan fluctuation alters behavioral exhibition via 
reprogramming the gut microbiota in offspring

Multi-hits early-life stress alters gut microbiome and brain gene expression, laying 
the foundation of mental health in postnatal life [80, 81]. The gut microbiota works 
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as a virtual endocrine organ [82]. It has been demonstrated in the chronic kidney 
disease (CKD) rats that gestational Trp prevents hypertension via reprograming 
the Trp-metabolic microbiome in offspring, increasing the abundance of genus 
Intestinimonas and decreasing the abundance of genus Turicibacter [68]. The abun-
dance of Turicibacter is negatively associated with sociability traits [83]. Moreover, 
gut microbes regulate stress responses, i.e., the activity of the HPA axis, via the MGB 
axis. A decreased abundance of Lactobacillus has been associated with increased stress 
reactivity in the infant rhesus monkeys that experienced maternal separation [84].

5.3  The accompanied physiological alterations are associated with the 
neuropsychological impairment in offspring

The physiological alterations in the offspring following the maternal Trp adminis-
tration, such as the changes in body weight (BW), blood pressure, and breath move-
ment [60, 61, 65–68, 70–72, 85], may be underlying the altered neuroendocrine and 
gut microbial development. For example, host’s eating behavior is manipulated by the 
gut microbes and neuroendocrine cells [86], which determines the growth of BW. The 
National Collaborative Perinatal Project (NCPP, New England) revealed a relationship 
between obstetrical complications and neuropsychological deficits in children aged 7 
[87]. The dissatisfaction with body image followed by improper Trp administrations 
may have counterbalanced mental health, causing negative influences on the psycho-
social development in offspring.

6. Inconsistency and barriers

6.1  Inconsistency in maternal tryptophan programming offspring 
neuropsychiatric development

This is not surprising that the outcomes of prenatal Trp exposure are of complex 
phenotypes, due to a sequential series of events during embryogenesis. Taking as 
an example the central nervous system (CNS), a sensitive target for gestational 
Trp exposure experiences vast majority of differentiation at cellular and nucleus 
levels. A small or subtle alteration in brain structure during fetal development 
can be progressively magnified over time and moderated by postnatal conditions, 
affecting emotional regulation and decision-making [88]. Issues are likely to cause 
inconsistency in the current findings, including the pregnancy stage of Trp taken, 
its intensity, and pregnant women’s age, eating habits, lifestyle, and health status. 
For example, in Wistar rats, the brain 5-HT concentration, TPH2 activity, and 5-HT 
uptake in offspring are decreased by fed a 10 g Trp-enriched diet from 2 weeks 
prior to mating through postnatal life [60] while administrated 30 mg/kg/day of 
Trp mixed with a stock chow diet for 1 week prior to mating increases total 5-HT 
metabolite content in the medulla at P20wk in the offspring of hypertensive rats 
[61]. Moreover, plasma Trp concentrations vary across maternal seasonality and 
season of conception [89]. Hence, the influence of the environment and other exog-
enous agents should be considered when studying the causality between maternal 
Trp fluctuation and neuropsychiatric development in offspring. The longitudinal 
studies of gestational Trp impacts are also advocated, because the early-life adver-
sity can be masked by favorable experiences at a later age, such as family support, 
culture, and education [17].
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6.2  The microbial barrier for investigating the fetal exposure on neuropsychiatric 
development

The maternal-fetal microbe transmission during pregnancy, vaginal delivery, 
and breastfeeding constitutes the initial gut microbiome in the progeny of humans 
and other viviparous mammals. Given the comorbid gastrointestinal symptoms of 
neurodevelopmental disorders [20], prenatal stimuli altering neurogenesis may have 
perturbed maternal-fetal microbe transmission and altered the gut microbiome and 
MGB axis functioning in the progeny [80, 81]. However, early-life predisposition 
can be buffered or masked by the postnatal life experience [17]. Hence, the later-life 
events, such as eating, diseases, medicine, may interrupt the offspring gut microbial 
development and veil the early-life effect on the MGB axis, as a barrier in the investi-
gation of fetal exposure altering neuropsychiatric development [90].

6.3 Ethical issues in human and rodent research

Maternal Trp fluctuation potentially alters fetal brain and gastrointestinal 
development. However, it is not possible to determine fetal changes for logistical 
and ethical reasons in humans. Aborted fetuses from women undergoing pregnancy 
termination have been recruited to determine the neuroendocrinological altera-
tions caused by maternal diseases or over-the-counter (OTC) and prescription drug 
administrations during pregnancy worldwide since 1973 [91]. However, a survey in 
2012 revealed the fact that this kind of research is not likely to be approved by most 
North American medical institutions for ethical considerations [92]. Moreover, 
assessing fetal exposure effect is limited to a single cord plasma concentration mea-
sured at the time of delivery, i.e., real-time monitoring of fetal neuroendocrine profile 
is not allowed. However, in most clinical cases, the ratio of umbilical vein (UV) 
to maternal plasma (MP) does not reflect the exact fetal drug exposure relative to 
mother [93].

Rodents are widely used in preclinical pharmacologic research in assessing 
fetal exposure and investigating the underlying mechanisms, but the outcomes of 
experimental animal models have difficulty in extrapolating to clinical decisions. In 
viviparous animals, the variable litter size and gestational age cannot be accurately 
predicted; a great number of matings are needed to meet a certain sample size for 
sufficient statistical power; the female parent per se must be euthanized for sampling 
[90]. These go against the 3Rs of animal ethics, which advocate to minimize invasive-
ness, restrict animals subjected to potentially harmful procedures, and cut down the 
number of animals sacrificed, i.e., Replacement, Reduction, and Refinement [94].

7. Thinking chicken

7.1 Chicken embryo model

The advantages and disadvantages of human, rodent, and chicken models in inves-
tigating ontogenetic origin of neuropsychiatric disorders have been summarized in 
Table 4. The chicken embryo is a mainstay model for safety assessment in maternal-
fetal medicine and mechanistic study due to its special biological characteristics: high 
reproducibility, time- and cost-saving preparation, self-contained development, 
precise litter size, accessibility, and easy in vivo experimental manipulation [95]. 
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Moreover, in viviparous animals, the placenta mediates the nutrient transfer between 
maternal and embryonic circulations [96]. The closed system prolongs chicken 
embryonic exposure to xenobiotics without excretion until hatching, reducing the 
stress caused by multiple injections in determining the toxic influence on fetal devel-
opment and subsequent neuroendocrine alterations [97].

7.2 Chicken embryo for studying ontogenetic origin of neuropsychiatric disorders

As a sensitive target, heterogeneity exists in diverse brain regions at various 
embryonic stages, which is crucial for investigating ontogenetic origin of neuropsy-
chiatric disorders, i.e., a dynamic and comprehensive perspective. In maternal-fetal 
medicine, the drug candidates need to be vigorously assessed using toxicological, 
pharmacokinetic, and pharmacological tests as well as electrophysiological, neuro-
physiological, and behavioral measures before clinical trials can begin. The chicken 
embryo model has been widely employed to investigate fetal neuropathology post 
antiepileptic exposure [95] as well as to determine neurotoxic effects of steroid 
hormones on the immature cerebellum [98].

Species Human Rodent Chicken

Advantages • Closed to the 
clinical decisions

• Equipped with 
placenta

• Accessibility

• Approachable prenatal 
development

• Equipped with placenta

• Developing modern mecha-
nistic approaches have been 
applied

• Genetically engineered mouse 
models available

• Accessibility

• Time- and cost-saving

• High reproducibility 
providing sufficient sample 
size for statistical power

• Precise litter size

• Accurate developmental 
stages

• Large embryos with a uni-
form genetic background

• Easy in vivo experimental 
manipulation with the 
availability of a number of 
techniques

• Self-sustained development

Disadvantages • Ethical issues

• Maternal 
metabolism 
influence

• Maternal 
microbe transfer

• Single time-point 
detection

• Sacrifice of the female parent

• Unprecise and small litter size

• Small embryos

• Hard to predict the embryonic 
stage

• Maternal metabolism 
influence

• Maternal microbe transfer

• Time-consuming and high 
cost

• Lack of placenta

• Lack of developing modern 
mechanistic approaches

• Lack of genetically 
engineered models

The table is adjusted based on [90].

Table 4. 
A comparative summary among human, rodent, and chicken models in investigating ontogenetic origin of 
neuropsychiatric disorders.
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Before hatching, the embryonic experience and genetic determinants have cooper-
ated in developing postnatal cognition and behavior, which makes chickens central to 
understanding the interface between predisposition and experience-based learning 
at the beginning of life [99, 100]. A chick exhibits behavioral responses shortly after 
hatching via inherited predisposed and learning mechanisms, which shapes cognition 
[100]. Moreover, the large size of the chicken embryo and self-sustained embryonic 
development allow easy in vivo manipulation. The neurobiological basis underlying 
early social predispositions is being uncovered in chickens, and functional similari-
ties have been identified between the brains of chickens and mammals [101]. For 
example, the avian forebrain is derived from the same anatomical substrate as mam-
mals, demonstrating the cognitive similarity across species [102]. Hence, the chicken 
embryo offers a trustworthy and suitable model for investigating ontogenetic origin 
of neuropsychiatric disorders.

7.3  Embryonic serotonin exposure reduces aggression while embryonic 
tryptophan exposure yields bullying victims

The 5-HT and dopamine (DA) systems interact at a basic neurophysiological level 
in regulating impulsive aggression, which plays a critical role in several mental disor-
ders, including BPD and antisocial personality disorder [103]. Similar to it in humans, 
aggression in chickens is related to personality disorders [104]. In ovo 5-HT injection 
(10 μg/egg) reduces aggressive behaviors at a cost of increased fearfulness during ado-
lescence and before sex maturation in the White Leghorn chickens [105]. The results in 
the Dekalb XL birds, a highly aggressive strain [106, 107], indicate that prenatal 5-HT 
exposure (10 and 20 μg/egg) reduces aggression via regulating the 5-HT availability or 
DA storage and reprogramming the development of the HPA axis [11].

Bullying involvement is related to personality development [108]. Gut microbiota 
has a measurable impact on social performance via mediating the MGB axis; in turn, 
social interactions are involved in shaping the gut microbial community [109]. In 
a study, Trp administration (500 μg/egg) in White Leghorn chickens at E12 yields 
bullying victims, indicated by reduced body weight and aggressive behaviors in the 
male offspring before and during adolescence, attributing to the altered function of 
the MGB and HPA axes [12]. Briefly, the intestinal histomorphology has been altered 
in the Trp-treated roosters, i.e., the increased crypt depth and decreased villus/crypt 
ratio in the ileum-jejunum junction, indicating an altered gut microenvironment 
and reduced surface for absorbing nutrients. Corresponding changes in the cecal 
microbiota composition, i.e., the increased abundances of genera Ruminococcaceae 
UCG-005, Olsenella, Ruminococcus_2, and Oscillospira, have been identified in the 
Trp-treated roosters [12], which are the core microbes in human colonic crypt [110]. 
In this way, a low abundance of genus Oscillospira has been characterized in aggres-
sive dogs compared with normal behavior group [111]. Moreover, a high abundance 
of genus Olsenella has been associated with low BW in the Japanese population and 
observed in female MDD patients [112, 113]. In the trier social stress test (TSST), peer 
victimization exhibits more stress with an altered HPA axis activity [114]. The HPA 
axis is developmentally cross-linked with the gut microbiota [115], which hints the 
gut microbes’ role in neurogenesis and behavioral development in offspring. Hence, 
the increased catecholamine concentrations in the chicken hypothalamus post embry-
onic Trp exposure indicate an altered HPA axis activity and may be associated with 
the altered gut microbiome and MGB axis function, mediating impulsive aggression 
confronting conflictual peer interactions [90].
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8. Conclusions

This chapter discusses the relationship of TPH polymorphisms and Trp admin-
istrations with personality traits/disorders, which bridges the Trp metabolism in 
pregnant women and neuropsychiatric disorders in offspring. Gestational Trp partici-
pates in the development of the CNS and gastrointestinal system, which reciprocally 
interact via the MGB axis, shaping long-standing patterns of cognition and behavior. 
The chicken embryo can be a good model for investigating maternal effects on 
offspring neuropsychiatric development due to that it skirts the maternal influences 
on the neuroendocrine and gastrointestinal development, i.e., maternal metabolic 
fluctuation and maternal-fetal microbe transmission seen in humans and other 
mammals. Moreover, the behavioral response can be tested shortly after hatching due 
to social predispositions in chickens, which can be intervened during embryogenesis. 
Accumulated evidence in chicken embryonic development indicates that embryonic 
exposures to Trp and its metabolite, 5-HT, reprogram neuroendocrine and MGB axis 
in offspring, attenuating aggression and defeated in bullying. Herein, maintaining an 
appropriate Trp level by controlling dietary Trp and rigorous medication therapy dur-
ing pregnancy has been advocated as a biotherapeutic targeting strategy for prevent-
ing personality disorders and comorbid psychosocial dysfunctions.

© 2022 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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Cognitive Behavioral Therapy 
in Panic Disorder
Yavuz Yilmaz and Cicek Hocaoglu

Abstract

Panic disorder is an anxiety disorder characterized by panic attacks involving  
sudden, intense, unexpected, and recurrent fear and worry about possible future 
attacks. Cognitive behavioral therapy for panic disorder, which requires effective 
treatment, is a method that has been shown to be useful in various studies. In this sec-
tion, we aimed to review the cognitive behavioral therapy applied for panic disorder. 
First of all, information about the definition, epidemiology, and clinical presentation 
and treatment options of panic disorder will be given. Then, in accordance with the 
main purpose of the section, the assumptions and methods of cognitive behavioral 
therapy for panic disorder will be explained. Finally, studies showing the effectiveness 
of cognitive behavioral therapy in panic disorder will be reviewed.

Keywords: panic disorder, cognitive behavioral therapy, treatment, breathing 
techniques, cognitive restructuring

1. Introduction

Panic disorder (PD) is a chronic psychiatric disorder characterized by unexpect-
edly recurring panic attacks. A panic attack is a period of intense fear that begins 
suddenly and lasts from a few minutes to an hour. Panic attacks can be observed 
in many different psychiatric and medical disorders. Patients with panic disorder 
experience anxiety about future attacks, for a month or longer. They exhibit recur-
rent untriggered panic attacks or behavioral changes related to attacks (avoiding 
certain situations and having repeated medical examinations) [1]. Panic attacks in 
PD often occur without any previous symptoms and intense physical symptoms (i.e. 
rapid heart rate, shortness of breath, dizziness, numbness, and tremor) and cogni-
tive symptoms (i.e. loss of control and fear of death) are observed during the attacks. 
Since the attacks occur unexpectedly and cannot be controlled, the distress caused by 
panic attacks increases [2].

In the general population, about a quarter of people with panic disorder also have 
agoraphobia. The lifetime prevalence of panic disorder is 3.7% without agoraphobia 
and 1.1% with agoraphobia [3]. Panic attacks are more common than panic disorders 
and one-third of individuals experience panic attacks at some point in their lives 
[3–5]. PD is a picture that can show a chronic course and symptoms can recur over 
time [1]. In a study that followed individuals with anxiety disorder for 12 years, it was 
reported that the recurrence rate of PD was 56% [6]. It is observed that recurrence 
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rate increased when sub-threshold symptoms were included [7]. In addition to the 
recurrence of panic symptoms, other anxiety disorders may develop over time [8]. 
Panic disorder can lead to significant deterioration in the social and occupational 
functionality of individuals, worsening of their physical health, and a significant 
decrease in their quality of life [9, 10].

Three types of interventions are recommended for the treatment of individuals with 
panic disorder. Among these interventions, psychotherapy has been proved to have 
the longest duration of action and followed by pharmacological therapy and self-help. 
Cognitive behavioral therapy (CBT) is a form of psychological treatment that has been 
shown to be effective for PD and it is recommended in the guidelines [11–13].

In this section, application of CBT in PB will be discussed in detail.

2. Cognitive behavioral therapy in panic disorder

In panic disorder, CBT is the most extensively supported psychosocial interven-
tion method by clinical research. The aim of an effective PD treatment is not only 
to reduce the frequency and severity of panic attacks but also to reduce avoidance 
and anticipatory anxiety and to reach the patient’s level of functionality before the 
disorder. CBT, which has been shown to be effective in achieving these goals with 
evidence-based data, is at least as effective as drug treatments in the treatment of PD. 
Another important advantage of this treatment is that it is effective in reducing recur-
rences. As shown in many studies, CBT is the only first-line treatment modality for 
PD, apart from drug treatments [14–16]. In addition, it is also an effective therapeutic 
approach for a significant number of patients who refuse to use medication.

From a cognitive and behavioral point of view, the disorder can be conceptualized 
as intense fear caused by bodily sensations, especially autonomic arousal symptoms, 
in individuals with psychological and genetic predispositions [17, 18]. It usually devel-
ops suddenly, without an identifiable threat [18, 19]. After a sudden panic attack, 
the person may start to worry about following panic attacks and focus more on the 
somatic symptoms of panic attacks [20–22]. During a panic attack, patients experi-
ence physical symptoms including restlessness, shortness of breath, chest tightness, 
palpitation, sweating, dizziness, numbness, and tingling. The patients interpret the 
panic attack as having a heart attack, paralysis, fainting, losing control or going crazy, 
and often dying. These comments and fears form the cognitive symptom pattern of 
the attack and increase the patient’s state of restlessness or anxiety [23, 24]. Panic 
attacks can trigger some active avoidance actions. Patients try to stay away from situ-
ations, places, or events that may cause problems in order to avoid the anxiety caused 
by the panic attack and to protect themselves. This avoidance behavior may turn 
out to be quite severe from time to time, and patients may experience a panic attack 
when they encounter the avoided situation or event [23]. Agoraphobia, which is one 
of these avoidance behaviors, is defined as the fear or avoidance of some situations 
or places (i.e. waiting in line, crowds, being alone at home, shopping malls, driving, 
restaurants, movie theaters, large and open spaces, etc.) in which the person thinks 
it may be difficult to escape or help may not be available or they feel incompetent or 
embarrassed. For the first time, agoraphobia was included as an independent diagno-
sis separate from panic disorder in the DSM-5 [1].

CBT yields better results in individuals who have good problem-solving skills, are 
willing to solve problems, and have high motivation. Chronic stressors or problems 
regarding workplace, interpersonal relationships, financial conditions, and other 
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intervening medical conditions may exacerbate the symptoms of the disease [25]. 
These conditions may make it difficult for the patient to comply with the therapy and 
drug treatment may be required when needed.

2.1 Evaluation

Before CBT, the patient should be evaluated in detail. The medical and psychiatric 
history of the patient should be taken in detail and substance-related conditions 
should be questioned for the diagnosis. Panic symptoms (palpitations, sweating, 
shortness of breath or difficulty breathing, chest pain or tightness, dizziness, pares-
thesias, abdominal pain, nausea, depersonalization, derealization, fear of death, and 
fear of losing control or going crazy) should be described in detail; the type, location, 
severity, and intensity of symptoms should be questioned. In addition, the beginning 
of the symptoms, whether there is any triggering factor, how long it takes to peak, 
and how long it lasts should be questioned. It also should be questioned whether the 
symptoms impair the person’s functionality, cause any avoidance behavior, or create 
anticipatory anxiety. It should be noted that panic attacks can also be seen in many 
medical conditions. For this reason, a detailed medical history should be taken and 
supported by laboratory tests when necessary. Cardiovascular diseases (arrhythmia, 
hypertension, angina, congestive heart failure, anemia, mitral valve prolapse), respi-
ratory system diseases (asthma, COPD, pulmonary emboli, etc.), endocrine disorders 
(hyperthyroidism, DM, cushing’s syndrome, pheochromocytoma, etc.), neurological 
diseases (SVO, meniere, epilepsy, etc.), and drug changes (change in drug dose or 
addition of drugs such as theophylline, amphetamines, antihistamines, and steroids) 
should be evaluated. Psychiatric history should be taken in detail, and psychiatric 
conditions with panic attacks or psychiatric conditions that may accompany PD (such 
as anxiety disorders, trauma history, and substance use) should be questioned. In 
addition, the family history of a psychiatric disease, especially anxiety disorder, and 
the presence of a recent psychosocial stressor should be questioned.

Evaluation tools can be used for diagnosis and to monitor response to treat-
ment. The gold standard instrument is the Panic Disorder Severity Scale [26]. It is a 
seven-item scale that questions the basic characteristics of the disorder such as attack 
frequency, attack intensity, anticipatory anxiety, phobic avoidance, avoidance of 
bodily sensations, and impaired functionality. The scale is widely used and has good 
reliability and validity.

The main purpose of therapy is to reduce reactivity to panic-related sensations, 
to develop alternative thoughts instead of catastrophic interpretations, to eliminate 
avoidance and safety behaviors, and to strengthen the ability to tolerate anxiety [27].

2.2 CBT techniques

2.2.1 Psychoeducation

The treatment begins with psychoeducation, in which the general appearance of 
panic disorder and agoraphobia, how it begins, why panic and anxiety originate, and 
the cycle formed by physical, cognitive, and behavioral components are explained 
[28]. Psychoeducation usually continues throughout the therapy. Explaining the 
physiological changes that occur during a panic attack and describing the psycho-
physiology of the fight-or-flight response is part of the education. By emphasizing 
that the physiological changes that develop during anxiety serve to adapt, it is aimed 
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to correct the misconceptions, common myths, and false beliefs about panic and 
panic symptoms that contribute to anxiety. The physical symptoms of anxiety are 
often not known by the patients, and the physical symptoms experienced during 
intense anxiety can be quite frightening for the patient. A detailed explanation 
regarding how the somatic symptoms develop and these symptoms are caused by 
anxiety can relieve the patient. Written documents such as booklets describing 
the bodily symptoms of anxiety and how to deal with them can be delivered to the 
patients.

2.2.2 Self-monitoring

The patient is asked to keep a record of the attacks and daily mood throughout the 
therapy with the aim of observing himself correctly [28]. Self-monitoring is intro-
duced in the first session of the treatment and continued throughout the entire treat-
ment. It involves continuous assessment of changes in panic, anxiety, and avoidance, 
promoting self-awareness and acting as a therapeutic tool. The patient is asked to keep 
at least two self-monitoring records and is monitored while keeping a self-monitoring 
record. The first record is the panic attack record, which will be filled after each panic 
attack, and includes clues, the most distressing situations, symptoms, thoughts, and 
behaviors. The second record is the daily mood record, which is filled in at the end of 
the day and includes general and average levels of anxiety and depression. Apart from 
these two records, the patient may also be asked to keep a record of daily activities 
and avoided situations.

2.2.3 Breathing techniques

During anxiety, people’s breathing can accelerate. This can range from a less 
intense and prolonged state that can cause bodily discomfort to a severe state that can 
lead to a panic attack. The patients are taught correct breathing techniques in order 
to teach them to control their breathing when they are panicked. They are trained for 
slowing down their breathing and try to stay in control and calm. Breathing tech-
niques include slow and abdominal breathing exercises. Applying these techniques 
regularly is very important even when the patients are calm. Applying these tech-
niques only when the anxiety and stress level is very high (during a panic attack) may 
cause the patients to think that the technique does not provide enough benefit and, 
therefore, does not work for them [29, 30]. In order to teach the breathing techniques 
to the patient correctly and to make them get used to these techniques, it may be 
required to apply them for 5–10 minutes a day.

Breathing techniques [31]:

• Sit comfortably or lie in bed (you can close your eyes if you prefer).

• Release your muscles as much as possible.

• Breathe in through your nose in four seconds.

• Hold the air you breathe in for two seconds.

• Release your breath through your mouth, spreading it over six seconds.
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• Take a short break and inhale again through your nose for four seconds, hold for 
two seconds and then exhale for six seconds.

• Keep trying.

Although breathing exercises can sometimes be part of treatment, it is not consid-
ered an essential part of therapy unless there is an obvious tendency to hyperventila-
tion, since they can become an anxiety avoidance strategy [32].

2.2.4 Progressive muscle relaxation exercises

There are many different relaxation techniques. In the following lines, pro-
gressive muscle relaxation, which is a type of somatic coping skill that involve 
the patient to contract and relax the muscles in certain parts of the body, will be 
discussed. The progressive muscle relaxation was first described by Jacobson in 
1934. It is a method that allows the entire body to be relaxed by relaxation of large 
muscle groups in the body, voluntarily and regularly. It is a convenient treatment 
method for individuals with high anxiety levels and overly nervous. It teaches 
us to differentiate between the systematic tension and release of various muscle 
groups by being aware of the resulting sensation of tension and relaxation. It 
almost completely eliminates muscle contractions and creates a feeling of deep 
relaxation [33, 34].

Progressive muscle relaxation exercises [31]:
Sit comfortably, but avoid a position that will cause you to sleep. Slow down your 

breathing rate. When you are ready, you will stretch your first muscle. Keep stretching 
for five seconds, making sure to stretch each muscle group until you feel the tightness 
(but not pain); then you need to relax the same muscle group and feel this relaxation 
state for ten seconds. You will repeat this twice for the same muscle. Try to feel the 
difference between your muscle being tense and relaxed.

• First, clench your fist to stretch your right hand and lower arm, hold for five  
seconds, then release, and feel this relaxed state in your lower arm for ten 
seconds. Then repeat it again

• Now, to stretch your right upper arm, bring your lower forearm close to your 
shoulder, inflating the biceps. Feel the tension for five seconds and release and 
feel the relaxed state for ten seconds. Then, repeat the same action.

Continue stretching and relaxing exercises with these muscle groups:

• Left hand and lower forearm

• Left upper arm

• Forehead (raise your eyebrows as high as possible to make you look surprised)

• Eyes and cheeks (Tighten firmly)

• Mouth and jaw (Open your mouth wide as when yawning)
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• Neck (Be slow and careful while tensing the muscles here. Lie face down if pos-
sible and raise your head as if you are looking at a point on the ceiling)

• Shoulders (tense your muscles as you bring your shoulders closer to your ears)

• Back (Push your shoulders back as if trying to bring them together)

• Chest and stomach (Breathe deeply so that your chest and stomach swell)

• Hips (Tighten the muscles in your hips)

• Right upper leg - Right lower leg (Do this slowly and carefully to avoid cramping. 
Tense your leg by stretching your toes toward you)

• Right foot: stretch your toes in the opposite direction

• Left upper leg

• Left lower leg

• Left foot

2.2.5 Cognitive restructuring

Cognitive restructuring is one of the important components of therapy. The aim 
of cognitive restructuring is to be able to produce realistic alternatives by recogniz-
ing faulty cognitions in the form of catastrophizing and overestimating the threat 
by questioning their validity [28]. In this intervention, the effect of thoughts on 
emotions is explained, and thoughts in anxious moments are captured and handled; 
however it is not aimed to reduce anxiety, but to change the thoughts that cause 
it. For this purpose, it is necessary to detect and evaluate the negative automatic 
thoughts of the patient. Negative automatic thoughts are patterns of thinking that 
lead individuals to judge themselves, external world, and the future negatively [35]. 
Some methods including direct questions, detection of automatic thoughts by guided 
exploration, worst-case scenario technique, recording thoughts accompanied by 
behavior experiment, and automatic thought recording can be applied to detect and 
evaluate these thoughts. In “direct questions” method, the patient can be questioned 
about what thoughts go through his/her mind when he/she has a panic attack. For 
example, questions such as “What was going through your mind when you felt your 
heart speed up?” “If we had the chance to read your mind at that time, what would 
we see?” can be asked of the patient who had a panic attack. Detection of automatic 
thoughts by guided exploration is a method that can be applied to the patients who 
have difficulty remembering automatic thoughts. The situation in which the patient 
is experiencing distress is handled, it is tried to catch the moment when intense 
anxiety/panic symptoms appear, the factors accompanying intense anxiety/panic 
symptoms are handled and the thought is tried to be reached. Worst-case scenario 
technique is effectively used in patients who have difficulty capturing automatic 
thoughts. In this method, it is aimed to detect automatic thoughts by asking the 
question “What is the worst thing that could happen?” considering the environ-
ment, situation, and symptoms. In recording thoughts accompanied by behavior 
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experiment method, the patients may be asked to experience a distressing situation 
and record the thoughts in their minds. For example, the patients can be asked to 
breathe quickly as they were experiencing complaints similar to the panic attacks and 
record their thoughts in their minds during that experience. In automatic thought 
recording method, the patients are informed about automatic thoughts and then they 
are asked to keep a record of these thoughts by using an automatic thought registra-
tion form. Once negative automatic thoughts are identified, the next thing to do is to 
focus on these thoughts. It is more accurate to evaluate how to comply or not these 
thoughts with the reality rather than characterizing negative automatic thoughts 
as right or wrong. The aim is to detect the negative automatic thoughts that do not 
fully comply with reality and to shake the belief in these thoughts by using differ-
ent techniques. As the intensity of the patient’s belief in these thoughts decreases, 
the feeling of discomfort caused by these thoughts will also decrease. Continuous 
examination of negative automatic thoughts has benefits such as increasing aware-
ness of the patient, decreasing the frequency of negative thoughts, and enabling 
the patients to produce alternatives when these thoughts come to their minds. The 
methods including examining evidence, finding cognitive distortions, the double 
standard technique, and alternative explanations can be used to evaluate negative 
automatic thoughts. Evidence review is one of the reality-based techniques in cogni-
tive restructuring and it is based on the examination of evidence that may or may 
not support the reality of negative automatic thinking. This approach is aimed to 
raise a suspicion against this thought in the patients and to encourage a more real-
istic perspective by examining the evidence supporting or not supporting negative 
thinking. Starting with the evidence supporting negative thinking can be helpful in 
avoiding the patients to feel disapproved and encouraging them to be critical of their 
own thinking. The patients will not have much difficulty finding evidence to support 
it thanks to their strong belief in negative thinking. However, the therapists should 
be more helpful to the patients experiencing difficulty in finding counter-evidence. 
Automatic thoughts are also called cognitive distortions or cognitive errors. In recent 
years, cognitive behavioral therapists prefer the term “error” to the term “distortion” 
[36]. It is not necessary to investigate cognitive distortions in CBT; however, this 
investigation may benefit the patients in finding and coping with negative automatic 
thoughts. In finding cognitive distortions, the concept of cognitive distortion should 
be explained to the patient theoretically, thought distortions should be shared with 
the patient, and it should be detected which one of the patient’s negative thoughts 
corresponds with cognitive distortion. Then, the patient may be asked to find the 
cognitive distortions in the negative automatic thoughts that he/she will record 
himself/herself. The main purpose of this approach is to provide the patient with the 
chance to look at and examine their own thoughts from the outside. At this point, 
the most common cognitive distortions, including catastrophizing, mind-reading, 
fortune-telling, all-or-nothing thinking, ignoring the positive, overgeneralizing, and 
personalizing, can be explained to the patients. In the double standard technique, the 
patients are asked what a friend experiencing similar situation would do in order to 
reveal the nonobjective self-evaluation of the patients. Since it provides the oppor-
tunity to look at the situation from someone else’s perspective, it provides the chance 
to make more objective and more realistic evaluations. It can be in the form of asking 
questions directly, or it can be done through a scenario. In alternative explanations 
technique, the patients may be asked questions about what else the situation they 
are experiencing may mean or in what other situations it can be experienced, or how 
they would interpret the situation if it would happen to someone else.
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2.2.6 Exposure

Exposure is the main application of CBT for PD and it aims to change the fear of 
the patients conditioned to certain situations and contexts by exposure to real life 
(in vivo) and to change the fear of bodily sensations with internal (interoceptive) 
exposure [28]. In vivo exposure involves repeated and gradual exposure to agorapho-
bic situations in the real life. It is aimed to eliminate avoidance, reduce catastrophic 
thoughts, and ultimately reduce fear and anxiety. Although there is evidence to 
suggest that non-gradual exposure to intense anxiety-provoking situations may also 
be beneficial, it has been observed that gradual exposure, starting with less anxiety-
provoking situations, yields better results [37]. In this case, it is recommended to 
list the situations that the patient avoids and start with exposure to a moderately 
irritating situation. The aim is to expose the patient to these situations or environ-
ments until the level of anxiety decreases. Patients may exhibit safety behaviors, 
including avoidance. These behaviors involve the actions that a person does to prevent 
the disaster she or he fears. The patients may avoid environments that they think 
will trigger the attack or may display actions in order to eliminate the symptoms. 
These actions include moving slowly for fear of having a heart attack, avoiding going 
to places far from the hospital, checking the presence of other people around, and 
paying attention to the entrances and exits in closed areas. Safety behaviors may have 
a short-term calming effect in PD patients, however, these actions cause increased 
anxiety and continued anxiety in the long term. In vivo exposure also serves to reduce 
belief and confidence in safety behaviors. In vivo exposure can initially be done under 
the supervision of a therapist, then self-administered exposure assignments can be 
given between sessions.

The aim of interoceptive exposure is to sustain the feared physical sensations 
with sufficient duration and intensity by stimulating them and to make the patients 
experience the extinction of the resulting anxiety response. The most used method 
in PD is hyperventilation exercise. The patients artificially induce a panic attack. 
By staying in that state, they can realize that this is not actually a sign of a bad 
disease, but just a natural reaction of the body. They observe that this attack can 
be easily extinguished by breathing exercises. In this way, the belief that the symp-
toms patients experience are under their own control is reinforced [38]. Methods 
that trigger bodily symptoms such as caffeine consumption and exercise are other 
stimuli that can be used for interoceptive exposure. First, it is applied under the 
supervision of the therapist during the session, then the patient is asked to apply 
it himself/herself between the sessions. In the next step, in vivo exposure and 
interoceptive exposure can be combined. Some patients should be paid attention 
during the exposure to situations. In patients with cardiac (such as arrhythmia) 
and respiratory (such as asthma) problems, exposure should be avoided or gradual 
exposure should be applied since the patients will experience intense anxiety during 
exposure.

2.2.7 Preventing recurrence

The final stage of CBT is prevention of recurrence. In this stage, it is important to 
inform patients that even if they have improved, they may experience anxiety symp-
toms again in the future and have panic attacks again. It should be explained that this 
situation is not a treatment failure, it is a possible situation due to the nature of the 
disease, and in this case, they may need to use coping skills again.
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2.3 Number of sessions

Sessions can be administered one to one or in small groups. Each session lasts 
60−120 minutes and 10−20 treatment sessions are applied weekly. Positive results 
have also been reported in patients who received one, four, six, or seven sessions or in 
those who were treated intensively for two days [39–42].

2.4 Concomitant diseases and indicators of response to treatment

A significant proportion of those with anxiety disorders meets the criteria for 
at least one other disorder. The most common accompanying diagnoses include 
anxiety disorders, mood disorders, substance use disorders, and somatoform disor-
ders [43, 44]. This raises the question of whether the presence of an accompanying 
psychiatric disorder affects the treatment results. While it has been observed that 
comorbid anxiety disorders and mood disorders do not reduce the effectiveness of 
CBT, the effect of comorbid depression on the effectiveness of CBT is controversial 
[45–50]. It is thought that the presence of a diagnosis of comorbid personality 
disorder may be associated with a poor response to CBT and may require a longer 
CBT regimen [51, 52]. Whether medical comorbid conditions affect the effective-
ness of CBT has not been studied in detail, but cardiac (such as arrhythmias) and 
respiratory problems (such as asthma) may cause a decrease in recovery rates. The 
benefit obtained from CBT was found to be related to the compliance of the patients 
with the homework given [53].

2.5 Effectivity

Meta-analyses have shown that CBT generally provides significant improvement 
and regression in symptoms in individuals with anxiety disorder and PD [53–57]. In 
a meta-analysis of five randomized, placebo-controlled studies on a patient group 
with panic disorder/agoraphobia, CBT was found to be effective compared to placebo 
or psychological control [58]. This finding supports the findings of previous meta-
analyses with similar results [59–61]. It has been reported that although recurrence 
may develop over time, the effectiveness of CBT continues, there is no significant 
decrease in effectiveness in 6 and 12-month follow-ups, and the recurrence rate is 
half that of pharmacotherapy [15, 59, 60, 62]. Although CBT gives positive results in 
many patients, there are cases where it may be insufficient. In a study in which the 
long-term effectiveness of CBT was monitored in patients with PD, it was reported 
that panic-related symptoms showed a fluctuating course, the treatment response 
was insufficient, only 48% of the patients had a significant reduction in panic, 
anxiety, and avoidance symptoms, and some of the patients (27%) sought different 
methods for panic symptoms due to inadequate treatment response [62]. The rates of 
compliance and continuation of the treatment also vary. In a clinical study, the mean 
quit rate was reported to be 19% in patients who started CBT for panic disorder/
agoraphobia [60].

3. Conclusions

Panic disorder is a chronic psychiatric disorder characterized by unexpectedly 
recurring panic attacks. A panic attack is a period of intense fear that begins suddenly 



Cognitive Behavioral Therapy – Basic Principles and Application Areas

100

and lasts from a few minutes to an hour. The lifetime prevalence of panic disorder is 
3.7% without agoraphobia and 1.1% with agoraphobia. Panic attacks are more com-
mon than panic disorders. One-third of individuals experience panic attacks at some 
point in their lives.

When the panic disorder model of cognitive behavioral therapy is examined, it 
is seen that panic disorder begins as a catastrophizing of various bodily sensations 
and intellectual activities and intense anxiety. The individual determines various 
strategies in order to not experience this intense anxiety again. However, inaccurate 
strategies cause more anxiety instead of protecting the individual from anxiety. These 
coping strategies involve avoidance of certain places and situations where there is a 
threat of experiencing a panic attack and exhibiting certain safety behaviors. Coping 
strategies may help to alleviate anxiety for a short time, but in the long term, they 
cause the disorder to be sustained and become chronic.

Panic attacks begin suddenly without a reason and quickly become severe. During 
an attack, intense somatic symptoms are experienced and the patients interpret 
these symptoms with a catastrophizing way of thinking. They think that they have 
a heart attack, that they will lose control, and even that they will die. This situation 
continues in a vicious circle and causes anxiety to increase gradually. In cognitive 
behavioral therapy, a treatment protocol was determined based on this panic disorder 
model. One of the most important components of treatment is psychoeducation, 
that is, explaining what a panic attack is and the nature of what is experienced. 
Psychoeducation is aimed to explain that panic attacks are not actually dangerous, but 
only a natural reaction of the body to anxiety. The aim of self-monitoring is to observe 
one’s self correctly. Strategies for coping with anxiety such as breathing techniques 
and progressive muscle relaxation exercises are taught. Cognitive restructuring, 
which is one of the important components of the CBT, is aimed to realize the faulty 
cognitions in the form of catastrophizing and overestimating the threat, question 
their validity, and produce realistic alternatives to these cognitions. Another impor-
tant component of treatment is exposure. It is very important for the treatment that 
the individual is systematically exposed to the situations and places they avoid, and in 
this way making the patients realize that the feared places and situations do not really 
pose a threat.
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