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Preface

There are many studies conducted that showed how chronic stress and
cortisol can damage the brain, so the fact of reducing chronic stress is of great
importance in order to maintain healthy brain structure and connectivity.

Neuroscientists found that chronic stress triggers long term changes in
brain structure and connectivity, and that explains why early exposure to
stress events make those people later in life more vulnerable to anxiety and
mood disorders.

Chronic stress triggers long term changes in brain structure and function
and has long been established that posttraumatic stress disorder (PTSD)
induces changes in the volume of gray matter versus white matter, as well
as the size and connectivity of the amygdala.

Stressinduces secretion of a stress hormone, cortisol, which create adomino
effectactivates the connection pathways between hippocampus and amygdala
making structures of brain sustainable to constant feeling of fight or flight.

Theimpact of being under a constant stress damages the natural cell function
to malfunction by inhibiting connection pathways to the prefrontal cortex
and causing impaired cognitive functions. Sometimes, neuroplasticity makes
brain structure and function more resistant generally to clinical manifestation
of stress related disorders.

This book presents a brief summary of current tendencies of chronic stress
management and its effect on brain structures and their connectivity, also
within some clinical stress related manifestations.

In the chapter “Posttraumatic Stress Disorder,” the author made a review
of literature on chronic stress impact on gene expression alteration during
child development.

In the chapter “Adolescent Chronic Stress, Brain Function, and Treatment
for Depression and Anxiety,” the author explains how important adolescent
period is for an individual as it is a time of significant maturation of the
brain, marked by structural alterations in many limbic and cortical regions
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and that stress and adversity could induce depression, which affects most of
the population worldwide.

Emotions are probably the mostimportant of all psychological functions as
it correlates and induces human behavior and cognitive functions. It presents
the base of all personality traits and shades of reasoning, decision making
and intervenes in the area of other psychological functions. In the chapter
“Neurophysiological and Neurobiological Basis of Emotions and Mood,” a
complex psychic function for which there is no precise and comprehensive
definition is very well described emphasizing the impact of emotions on
behavior and differences which appear in different brain structures such as
limbic system, brain cortex, thalamus and basal ganglia.

Pain and stress basically overlap in conceptual and physiological
perceptions, which was described in the chapter “Chronic Stress and Chronic
Pain: Disability After Trauma and Global Trends.” Chronic stress and chronic
pain share a common behavioral model of failure to extinguish negative
memories as one of psychological and physiological mechanisms of defense.

The effectiveness of prevention strategies which could be develop through
psychiatrists and orthopaedic surgeons cooperation strategies as well as
developing strategies when PTSD occur postoperatively should also be one
of the main targets in the near future, as PTSD as an entity presents one of
the greatest disability factors in society producibility nowadays, which is
also very important from the economy perspective. This was described in
the chapter “Orthopaedic Trauma and Posttraumatic Stress Disorder.”

The effect of orthodontic therapy of different orthodontic anomalies on
life quality referred to one’s personality is described in the chapter “Changing
the Quality of Life After Orthodontic Inaccuracy Therapy.”

The rehabilitation procedures exert significant pressure to cochlear implant
recipients resulting to low levels of self-esteem, and therefore, the chapter
“Self-Determination Calibration for Cochlear Implant Rehabilitation” explains
models that quantify stress as quality of life measurements by using metrics
like the Vernier Scale models for self-regulation.

Sex is a basic quality of every living beings, but it is highly controversial to
understand and there are lots of speculations, myths, and practices prevailed in
the society of particularly developing countries. Sex has a direct and indirect
influence of brain, regarding sexual orientations, sexual actions, preferences,
and sexualities. This sector of medical science requires more thorough and
unbiased studies to simplify this complex matter. This was described in the
chapter “Sex and the Brain.”

Xiv
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Preface

There is arelationship between quantum mind-brain models and psychiatry
through cytoskeletal proteins and cell membrane. Brain cell membranes seem
to play a key role in psychiatric illness. By combining neurobiological data
with facts and ideas from psychology, psychiatry, and quantum mechanics,
a new, multidisciplinary view is presented on the relationship between, and
the origin of, brain and mind. Very big part of unconscious mental activity
may not physically present in the synapse networks of the material brain in
medical, anatomical way of explanation but at sub-manifest level, as a new
way or perspective and scientific explanation of different brain’s structure
connectivity and consequence mental behavior. The quantum mind or quantum
consciousness group of hypotheses propose that classical mechanics cannot
explain consciousness. It posits that quantum mechanical phenomena, such as
quantum entanglement and superposition, may play an important part in the
brain’s function and could form the basis of an explanation of consciousness.
This very interesting topic was evaluated in the chapter “Quantum Cognition
and Its Influence on Decrease of Global Stress Level Related With Job
Improvement Strategies.”

“Digital Health Interventions in Mental Health” is the chapter in which
the author explains the importance of Health Digitalization globally and its
importance and high significance as this scientific area has in medicine and
psychiatry.

Due to high media coverage globally, we are all involved in the state of
negative influence of constant exposure to negative news to viewers mental
state, which was shown in the chapter “The Increase of How Mass Media
Coverage Manipulates Our Minds.”

I hope you will enjoy reading this book, as it is full of novelties in the
multidisciplinary scientific areas connected to neuroscience and psychiatry.

Ana Starcevic
University of Belgrade, Serbia

XV
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Chapter 1

Posttraumatic Stress Disorder:
Children and Psychological Trauma

Veysi Ceri
Marmara University, Turkey

ABSTRACT

We all know that the baby’s world is a 10-20 square foot field, which grows
steadily over the years. The small world plays a leading role in shaping
the child’s mind at a rate inversely proportional to its size. In fact, not only
stressful pieces of life but all kinds of experience takes part in the psychosocial
development of the child, good or bad. Herewith, the conditions that cause
chronic stress such as neglect, abuse, poverty, domestic or societal violence,
war, and dislocation leave unfavorable traces that are difficult to change
in the human mind. Today, while we, the mental health workers, are more
focused on the apparent wounds that such adverse experiences have left in
our souls, the unseen wounds continue to shape the child, society, and us all.

DOI: 10.4018/978-1-5225-7513-9.ch001
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INTRODUCTION

“Everything is related to how the world is presented to the child,” says
Donald Winnicott, to state the importance of the environment on the mental
development of the child. We all know that the baby’s world is a 10-20 square
footfield, which grows steadily over the years. The small world plays aleading
role in shaping the child’s mind at a rate inversely proportional to its size.

The infant mind, which does not host almost any content, in the beginning,
gets a position that affects every area of his later life by being shaped with
the effect of its close environment. A position where he can see the world as
it passes through its lenses.

In fact, not only stressful piece of life but all kinds of experiences take
part in the psychosocial development of the child, good or bad. Herewith,
the conditions that cause chronic stress such as neglect, abuse, poverty,
domestic or societal violence, war and dislocation leave unfavourable traces
that are difficult to change in the hu-man mind. Today, while we, the mental
health workers, are more focused on the apparent wounds that such adverse
experiences have left in our souls, the unseen wounds continue to shape the
child, society and the universe (Terr,1990).

Although the neuroimaging technologies in the years that Winnicott pointed
out the importance of the environment were far from showing the effects of
such experiences on brain development, today, there is growing evidence that
shows the structure of the brain is shaped by one’s experiences(Teicher,2016).
Today, it is also well known that traumatic experiences such as accidents,
sexual or physical abuse, surviving war or maltreatment can lead to structural
or functional changes in various brain areas, and may cause suicidal behaviours
and PTSD or other psychiatric disorders(Dyregrov,2006).

It is becoming clearer every day that chronic stress which arises from
traumatic exposure lead to changes in the brain circuits related to working
memory, attention, emotion regulation, cognition and threat detection
systems(Teicher,2016) which cause significant deterioration in the detection,
integration and representation of internal and external stimulus (Van der
Kolk,1996). Although traumatic stress may have negative consequences
for everyone, the impact of such incidents in early years which is the most
critical time for the brain development is more devastating because of the
destructive consequence of the chronic fear response on the development of
the central nervous system(Kaufman,2001).
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Since the effect of chronic stress on the function and volume of related
structures of the brain is addressed in the relevant parts of this book, it will
be discussed the impact of traumatic stress on the development of a unique
psychiatric disorder, PTSD, in the light of literature findings in the present
chapter. The epidemiology and the effect of PTSD on the psychosocial
wellbeing and functionality of the child will also be addressed.

DEFINITIONS

Although it was not believed that the diagnosis of PTSD is relevant for
children and adolescents, studies by Leonore Terr, David Kinzie, William
Sack, William Yule, Van Der Kolk and many others who researched whether
mental wellbeing of children is adversely affected by traumatic events
proved otherwise. Thanks to the authors, today it is, undisputedly accepted
that PTSD could develop in children following life-threatening traumatic
incidents(Dyregrov,2006).

The traumatic experience is defined as exposing to an incident that threat
person’s bodily integrity or his life (Karakaya,2007) Many people are exposed
to traumatic incidents such as injuries, violence, natural disasters, fire,
traffic accidents or sexual and physical assault during childhood. Besides,
witnessing the injuring or killing of someone, and learning death or serious
injuring of a close relative or parents after a traumatic event could also be
traumatic(Ozgen,1999;DSM 5,2013). Besides, some medical interventions,
such as various medical procedures and surgery, are similarly traumatic for
children (Ari AB et al,2017).

Psychiatric disorders arise as a result of the complex interaction between
social, psychological and biological factors (Cuhadaroglu,2008). An
accumulation of ad-verse experiences and risk factors cause greater harm to
mental health(Sack,1999). Both the type of event and duration of exposure
may increase risk by intensifying personal threat (Hodes,2008). It has been
showed that the number of exposures to traumatic incidents is associated
with increased PTSD probability (Laufer,2009; Thabet,2000).

It mustbe known that PTSD mean neither ‘ ‘as anormal response to stressful
situations or events’’ nor the person with PTSD is ‘‘emotionally weak’’ or
“mentally il1”’. But it could be conceptualized as an “information-processing
disorder that interferes with the processing and integration of current life
experience”(Vander Kolk,1996).
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CHILDHOOD TRAUMATIC EXPERIENCES

Epidemiologic studies have revealed that two-thirds of US population survive
at least one traumatic severe incident at one point of their life. However, when
it is taken in to account that the most of the community in many countries
live in areas under conflict and expose to violence, it is estimated that the
global prevalence of experiencing traumatic incidents worldwide might be
higher than in the US(Galea,2005)

Many people are exposed to traumatic incidents in their childhood. In a
national study conducted in the UK, the prevalence of exposure to a traumatic
event was found to be around 8.7% in children 5-10 years of age, and about
12.6% in children aged 10-15 years. (Ford,2003). It is estimated that children
in underdeveloped countries are exposed to more traumatic experiences.
Given that a considerable part of the world’s children’s population is gathered
in developing or underdeveloped countries, it is estimated that traumatic
experiences are more than an exception for children.

Unintentional injuries which increase gradually after the age of five are
the leading cause of traumatic experiences and one of the main causes of
mortality and morbidity during childhood and adolescence(Minino,Peden
2008). Justtraffic accidents, each year, lead death of over amillion, and injuring
of nearly 50 million people worldwide (WHO,2015), while, every day, 2000
children lose their lives as a result of unintentional injuries (Branche,2008).

The data show that millions of children are treated in emergency services
every year due to various accidents. For example in 1997, in England, more
than 72 thousand children were treated in emergency services because of a
traffic accident, and 16 per cent of these children had fatal injuries. Beyond
causing death, injuries are also the leading reason for permanent disabilities
in children and adolescents (Peden,2008). Literature shows that the number of
children who die from accidents and injuries is higher than the total number
of children who die from various infectious diseases (Molnar,2001).

Sexual and physical abuse are also common during childhood.
Epidemiological studies indicate that child sexual abuse (CSA) is far from
being an exception (Molnar,2001). A review of community—based studies
that investigate CSA from various countries reported a range of 7% to 36%
for females and 3% to 29% for males (Finkelhor,1994). Another review
revealed that 12% to 35% of girls and 4% to 9% of boys were forced to have
sexual involvement before age 18 years(Putnam,2003). Nevertheless, the
fact that child sexual abuse is largely hidden and never disclosed suggests
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that childhood sexual abuse might be at the epidemic level. Over 2 million
cases of child physical abuse reported in the US in 2008, which estimated to
represent only a small part of the actual incident rates(Nooner,2012).

Violence is also one of the significant traumatic experiences of childhood.
War by its nature is one of the prominent reason for chronic stress for people
who survive it. It has been estimated that more than 160 wars which caused
the death of 24 million people have taken place since 1945 (Pedersen,2002).
Although fatalities are the worst toll of the wars, the adverse impacts of
conflicts are not limited to deaths and physical destruction. It also leads to the
displacement of many people and devastated and everlasting psychological
wounds. As a consequence of war, conflicts and violence, every minute, 24
people were forced to flee their homes in 2015. Accordingly, the number
of displaced people has risen from 37 million to 65 million in the past two
decades (UNHCR,2015).

Today, 352 million children are trying to grow up in areas under conflict
which are mostly underdeveloped countries. Living in the conflict zone does
not just mean exposing violence. It brings with it many negative experiences
such as the violation of human rights, maltreatment, the attainment of basic
physiological needs, uncertainty, inability to reach educational opportunities.
However, children in underdeveloped countries expose to many other traumatic
incidents. For example, it is also reported that accidents and unintentional
injuries are more common among children living in these countries

Refugee and asylum-seeking children also constitute another group of
children ex-posed to intense traumatic experiences. Today, children account
for more than half of the refugee population, which has reached the highest
number of all time, rising to 65 million. Findings of investigations with
refugee children indicate that these children have been exposed to a large
number of traumatic experiences which are not limited to the pre-migration
period and continue after the resettlement. It has been showed that various
traumatic and adverse life experiences such as violence, loss, physical,
emotional or sexual assaults, uncertainty, poverty, overcrowded and unsafe
housing, domestic violence, impaired parenting, limited access to education
and health services, discrimination, stigma or social exclusion by new culture
are all very common among refugee children (Fazel,2005; Heptinstal,2004;
Ibrahim,2017; Ahmad,2008; Kinzie,1986)

Asmentioned above, children worldwide expose to various traumatic events
which is at the epidemic level. Although the adverse effects of traumatic
events on children’s mental and psychosocial well-being are better understood
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day by day, we must accept that we have failed to protect children from such
traumatic experiences.

Post-Traumatic Stress Reactions in Children

Following traumatic events, various stress symptoms such as excessive fear,
shock, crying, intrusive thoughts, hyperarousal, unable to calm, sleeping
problems, impatience, nervousness, abdominal or muscle pain, stomach
cramps, irritability, fatigue, dizziness, unwillingness to go out, school refusal,
loneliness, social isolation, enuresis, sudden change in preferred games and
activities may develop in children and adolescents. Additionally, memory and
concentration difficulties and attention problems are also observed frequently.
Suicidal thoughts and sense of worthlessness are other significant symptoms
that can develop in children and adolescents after traumatic events.

Symptom cluster may vary with age and by gender. And it may manifest
with classic attention deficithyperactivity disorder (ADHD) symptoms such as
hyperactivity, restlessness, impulsivity, irritability or distractibility in younger
children (De Bellis,2013;De Bellis,1999), and “unless a careful history of
traumatic exposure is taken in relation to the timing of the onset or worsening
of symptoms, these conditions may be difficult to distinguish”(Cohen,2010).

Although externalizing problems, repetitive plays (and drawing) or
behavioral re-enactments could be seen in all ages; younger children more
commonly exhibit such behaviors(Dyregrov,2006). Irritability and feeding
problems might be seen during infancy. Problems in emotional regulation,
irritability, intense fear, regression, sleep and eating problems and are
common in the early childhood period. Pre-school children may manifest the
overwhelming stress by repeated games, aggression, difficulties in impulse
control, separation anxiety, enuresis or encopresis and night fears. Attention and
concentration problems, peer problems, separation anxiety, somatic symptom,
drop in school achievement, isolation and various fears could be observed in
school-age children. Despite the fact that, most of these symptoms disappear
within 2-4 weeks, these symptoms may increase rather than diminish, and
they can reach dimensions that threaten the child’s functioning over time.
Although such symptoms could be alarming for children, it could be tough
for parents to be aware of these symptoms because of children’s unwillingness
to talk about these symptoms to not upset their parents.
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It is suggested that “fight and flight” response to traumatic incidents are less
compatible with younger children(Perry,1995). When exposed to a traumatic
event, children tend to respond with irritability at the beginning, which is
to attract the attention of adults. But if traumatic exposure or threats persist
without help, the response might switch immobilizing or freezing and then
dissociation or surrendering(Tebbit,1997).

Traumatic exposure triggers physiological and biological changes in
traumatized children. These changes can forward to mobilize the child to
escape from the traumatic exposure. However, these changes may normalize
if the traumatic exposure persists for a period or the child start to dissociate.
(McFarlane et al., 1987; Shaw et al., 1995),

Post-Traumatic Stress Disorder

Although the negative outcome of traumatic experiences on mental well-
being has been recognized for a long time, systematic research has carried
out for the last 50 years. In 1952, post-traumatic reactions conceptualized
as the “Great Stress Reaction” in the Diagnostic and Statistical Manual of
Mental Disorders (DSM) —L.. It took place in DSM-III, with the name of
“Post-traumatic Stress Disorder”, especially after the monitoring of soldiers
injured in the Vietnam war. The PTSD diagnosis has come up with some minor
changes but has remained in all subsequent DSM updates including DSM-V.

In DSM V, post-traumatic stress disorder is defined as a psychological
disorder characterized with intrusive (repetitive, involuntary images, memory
and emotions associated with the event etc), avoidance (situations associated
with the trauma or emotional numbness etc.) and hyperarousal (irritability,
anger, sleep and concentration problems etc) and negative alteration in mood
and cognitions that occur after encountering one or more traumatic events
and persist for at least one month. The diagnostic criteria were separated for
children under the age of 6 and people older than six years in DSM-V as
shown below:

DSM-V posttraumatic stress disorder diagnostic criteria for people older
than 6 years:
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1. Exposure to actual or threatened death, serious injury, or sexual violence

in one (or more) of the following ways:

a. Directly experiencing the traumatic event(s).

b.  Witnessing, in person, the event(s) as it occurred to others.

c. Learning that the traumatic event(s) occurred to a close family
member or close friend. In cases of actual or threatened death of
a family member or friend, the event(s) must have been violent or
accidental.

d. Experiencing repeated or extreme exposure to aversive details of the
traumatic event(s) (e.g., firstresponders collecting human remains:
police officers repeatedly exposed to details of child abuse).

Note: Criterion A4 does not apply to exposure through electronic media,
television, movies, or pictures, unless this exposure is work related.

2. Presence of one (or more) of the following intrusion symptoms associated
with the traumatic event(s), beginning after the traumatic event(s)
occurred:

a. Recurrent, involuntary, and intrusive distressing memories of the
traumatic event(s).

b. Note: In children older than 6 years, repetitive play may occur in
which themes or aspects of the traumatic event(s) are expressed.

c.  Recurrent distressing dreams in which the content and/or affect of
the dream are related to the traumatic event(s).

Note: In children, there may be frightening dreams without recognizable
content. Dissociative reactions (e.g., flashbacks) in which the individual feels
or acts as if the traumatic event(s) were recurring. (Such reactions may occur
on a continuum, with the most extreme expression being a complete loss of
awareness of present surroundings.)

Note: In children, trauma-specific reenactment may occur in play. Intense
or prolonged psychological distress at exposure to internal or external cues
that symbolize or resemble an aspect of the traumatic event(s). Marked
physiological reactions to internal or external cues that symbolize or resemble
an aspect of the traumatic event(s).

3. Persistent avoidance of stimuli associated with the traumatic event(s),

beginning after the traumatic event(s) occurred, as evidenced by one or
both of the following:
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Avoidance of or efforts to avoid distressing memories, thoughts,
or feelings about or closely associated with the traumatic event(s).
Avoidance of or efforts to avoid external reminders (people, places,
conversations, activities, objects, situations) that arouse distressing
memories, thoughts, or feelings about or closely associated with
the traumatic event(s).

4. Negativealterations in cognitions and mood associated with the traumatic
event(s), beginning or worsening after the traumatic event(s) occurred,
as evidenced by two (or more) of the following:

a.

ge ™

Inability to remember an important aspect of the traumatic event(s)
(typically due to dissociative amnesia and not to other factors such
as head injury, alcohol, or drugs).

Persistent and exaggerated negative beliefs or expectations about
oneself, others, or the world (e.g., “I am bad,” “No one can be
trusted,” “The world is completely dangerous,” “My whole nervous
system is permanently ruined”).

Persistent, distorted cognitions about the cause or consequences
of the traumatic event(s) that lead the individual to blame himself/
herself or others.

Persistent negative emotional state (e.g., fear, horror, anger, guilt,
or shame).

Markedly diminished interest or participation in significant activities.
Feelings of detachment or estrangement from others.

Persistent inability to experience positive emotions (e.g., inability
to experience happiness, satisfaction, or loving feelings).

5. Marked alterations in arousal and reactivity associated with the traumatic
event(s), beginning or worsening after the traumatic event(s) occurred,
as evidenced by two (or more) of the following:

a.

mo o o

Irritable behavior and angry outbursts (with little or no provocation)
typically expressed as verbal or physical aggression toward people
or objects.

Reckless or self-destructive behavior.

Hypervigilance.

Exaggerated startle response.

Problems with concentration.

Sleep disturbance (e.g., difficulty falling or staying asleep or restless
sleep).

6. Duration of the disturbance (Criteria B, C, D, and E) is more than 1
month.
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7. The disturbance causes clinically significant distress or impairment in
social, occupational, or other important areas of functioning.

8. The disturbance is not attributable to the physiological effects of a
substance (e.g., medication, alcohol) or another medical condition.

DSM-V posttraumatic stress disorder diagnostic criteria for children
younger than 6 years:

1. Exposure to actual or threatened death, serious injury, or sexual violence
in one (or more) of the following ways:

Note:

Directly experiencing the traumatic event(s).

Witnessing, in person, the event(s) as it occurred to others, especially
primary care givers.

Learning that the traumatic event(s) occurred to a parent or caregiving
figure.

Witnessing does not include events that are witnessed only in

electronic media, television, movies, or pictures.

2. Presence of one (or more) of the following intrusion symptoms associated
with the traumatic event(s), beginning after the traumatic event(s)
occurred:

a.

b.

10

Recurrent, involuntary, and intrusive distressing memories of the
traumatic event(s).

Recurrent distressing dreams in which the content and/or affect of
the dream are related to the traumatic event(s).

Dissociative reactions (e.g., flashbacks) in which the child feels or
acts as if the traumatic event(s) were recurring. (Such reactions may
occur on a continuum, with the most extreme expression being a
complete loss of awareness of present surroundings.) Such trauma-
specific reenactment may occur in play.

Intense or prolonged psychological distress at exposure to internal or
external cues that symbolize or resemble an aspect of the traumatic
event(s).

Marked physiological reactions to reminders of the traumatic
event(s).

printed on 2/10/2023 11:02 PMvia . Al use subject to https://ww.ebsco.coniterms-of-use



EBSCChost -

Posttraumatic Stress Disorder

Note: Spontaneous and intrusive memories may not necessarily appear
distressing and may be expressed as play reenactment.

Note: It may not be possible to ascertain that the frightening content is
related to the traumatic event.

3. One (or more) of the following symptoms, representing either persistent
avoidance of stimuli associated with the traumatic event(s) or negative
alterations in cognitions and mood associated with the traumatic event(s),
must be present, beginning after the event(s) or worsening after the
event(s):

a. Persistent Avoidance of Stimuli

b. Avoidance of or efforts to avoid activities, places, or physical
reminders that arouse recollections of the traumatic event(s).

c. Avoidance of or efforts to avoid people, conversations, or
interpersonal situations that arouse recollections of the traumatic
event(s).

d. Negative Alterations in Cognitions

e. Substantially increased frequency of negative emotional states (e.g.,
fear, guilt, sadness, shame, confusion).

f.  Markedly diminished interest or participation in significant activities,
including constriction of play.

g. Socially withdrawn behavior.

h.  Persistent reduction in expression of positive emotions.

4. Alterations in arousal and reactivity associated with the traumatic
event(s), beginning or worsening after the traumatic event(s) occurred,
as evidenced by two (or more) of the following:

a. Irritable behavior and angry outbursts (with little or no provocation)
typically ex pressed as verbal or physical aggression toward people
or objects (including extreme temper tantrums).

Hypervigilance.

Exaggerated startle response.

Problems with concentration.

Sleep disturbance (e.g., difficulty falling or staying asleep or restless

sleep).

5. The duration of the disturbance is more than 1 month.

6. The disturbance causes clinically significant distress or impairment in
relationships with parents, siblings, peers, or other caregivers or with
school behavior.

o a0
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7. The disturbance is not attributable to the physiological effects of a
substance (e.g., medication or alcohol) or another medical condition.

The lifetime prevalence of PTSD was estimated in The National Comorbidity
Survey (NCS) as 7.8% (Kesssler,1995). However, prevalence rates vary from
study to study widely related to, sample selection, the type of trauma and
methodology of the survey. For example, it has been reported that higher rates
of PTSD are observed following man-made traumatic incidents and sexual
abuse, than exposure to natural disasters (Donnelly 2002).

Clinical presentation of post-traumatic stress varies widely. For example,
hyper-arousal can be manifest as, concentration problems, irritability, anger
outbursts or problems in emotion regulation. Difficulties in sustaining attention
may also observe as a consequence of reexperiencing the traumatic event.
Thus, children may look like having hyperactivity(Donelly,2002)

Although many children who experienced a traumatic event will develop
PTSD, this rate varies considerably from study to study. It has been suggested
that the differences between the results may be related to the traumatized
person and the nature of the traumatic event (De Bellis, 1999). Thus, the nature
of the traumatic event, individual’s physical or emotional proximity to the
incident, person’s age, psychological development and previous experiences
family characteristics and cultural factors can influence the development of
PTSD (Langeland,2008;Kilptrik,2003; Olofsson,2009;Pfefferbaum,1997).
The physical proximity is described as physical distance from the traumatic
event, while emotional proximity is characterized as emotional involvement
with the survivors of the incident(Pynoos,1987).

PTSD has been criticized for being a culturally constructed disorder
which does not have validity in other nations (Summerfield,2000). However,
high rates of PTSD has been shown in many non-western countries
(Fazel,2005;Heptinstal,2004; Ibrahim,2017; Ahmad,2008; Kinzie,1986) which
showed that PTSD is not limited to any culture, and it is universal among all
cultures which were exposed to traumatic events (Mollica,2001;Yule,2015).

Although PTSD has been reported to have severe negative impacts on
self-control, concentration, attention, cognition, emotion regulation, memory
and learning that may threat children’s school attendance and academic
achievement, the impact of PTSD on academic functionality has not been
adequately studied (Heringa,2017). However, studies which investigated the
impact of traumatic experiences on school drop out or academic problems
among children have shown the negative outcome of such experiences on
the academic life of survivors (Broberg,2005;De Prince,2009).
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Complex PTSD

The psychiatry field had ignored the effects of psychological trauma on
mental health for long years. However, it was eventually wiped out with the
involvement of PTSD in DSM-III. Discussions are not finished after accepting
the PTSD diagnosis in the DSM-III. Some authors argue that PTSD symptoms
are normal reactions against an abnormal situation, while others say that
DSM criteria are from covering the effect of psychological trauma in depth.
In addition, studies have shown that there is a significant difference between
stress reactions that develop following a single traumatic event and reactions
which develop after exposing repetitive and prolonged traumas. However,
the trauma literature suffices to focus on PTSD that develops after a single
trauma for many years. However, studies in recent years have revealed that
the traumatic events are not causing just classical PTSD. In light of these new
findings, a new diagnosis, Complex PTSD, has been suggested. Although
there have been many studies on the validity of Complex PTSD and serious
studies have been undertaken to include it in DSM 5 as a different diagnosis
from PTSD, this diagnosis has not been included in DSM 5. However, the
diagnosis of Complex PTSD has taken part as a different disorder than TSSB
in ICD-11.

Complex post-traumatic stress disorder (Complex PTSD)is conceptualized
as a “disorder that may develop following exposure to an event or series
of events of an extremely threatening or horrific nature, most commonly
prolonged or repetitive events from which escape is difficult or impossible
(e.g., torture, slavery, genocide campaigns, prolonged domestic violence,
repeated childhood sexual or physical abuse).” And it is characterized by
“1) severe and pervasive problems in affect regulation; 2) persistent beliefs
about oneself as diminished, defeated or worthless, ac-companied by deep
and pervasive feelings of shame, guilt or failure related to the traumatic event;
and 3) persistent difficulties in sustaining relationships and in feeling close
to others” in addition to all diagnostic requirements for PTSD.

EPIDEMIOLOGY

Almost all children exposed to traumatic events develop some of the post-
traumatic reactions mentioned above, most of these symptoms disappear in a
couple of weeks. However, a considerable proportion of these children develop

13

printed on 2/10/2023 11:02 PMvia . Al use subject to https://ww.ebsco.coniterms-of-use



EBSCChost -

Posttraumatic Stress Disorder

PTSD which characterized by re-experiencing, avoidance, hyperarousal and
negative alterations in cognition and mood (DSM-5,2013).

PTSD is not a rare or occasional disorder. However, the prevalence of
PTSD in the community sample varies considerably from country to country
ranging from 7 to 12%(Breslau,2012). The differences in study findings are
acknowledged with methodological or sample differences, the nature of the
traumatic incident, assessment tool, cultural differences, time of assessment,
and demographical characteristics of the investigated population (age,
economical or educational situation etc.) (Dyregrov,2006).

Prevalence of PTSD in Community

In a study of 490 adolescents aged 16-22 years evaluated with a semi-
structured interview tool, 3% of girls and 1% of boys were found to have PTSD
(Olofsson,2009). The results of a study of 287 children in Afghanistan showed
that more than one in four men (26%) had PTSD. In the same study, it was
found that 14% of the girls had PTSD(Catani,2009). The lifetime prevalence
of PTSD which is reported to be as high as 8.7%, is estimated to be higher in
the USA than in Europe (dsm-5,2013). It is concluded that 61% of children
will experience a potentially traumatic event and PTSD will develop in 4.7%
of them by the age of 18(Mc Laughlin,2013).

Although it is reported that PTSD is less prevalent in children and
adolescents than adults. This might be because of previous criteria did not
fully account for develop-mental differences (DSM-5,2013). In a child and
adolescent psychiatric epidemiology study in the UK that assessed 10,438
children aged 5 to 15 years, PTSD was found to be around 0.14% of this age
interval (Ford,2003).

Ithas beenreported that adolescents might be athigher risk of experiencing
trauma than either adults or children (Nooner,2012). In a study of adolescents
aged 12-17 in the United States, the 12-month prevalence of PTSD was
determined to be 6.3% in girls and 3.7% in males, and the co-morbidity of
depression and substance use with PTSD was also high, Thus, it is noted
that PTSD may also be a risk factor for substance use in children and
adolescents (Kilpatrick,2003). Nooner et al., by evaluating studies from 2000
to 2011, reported that the prevalence of PTSD among adolescents is 3—-57%
(Nooner,2012).
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The results of a study with 8th Grade students in Denmark show that
the lifetime prevalence of PTSD of these kids is around 9%. And, another
community study in the United States reported that one out of every ten
children had PTSD (Kessler,1995). The results of a comprehensive meta-
analytic study examining the development of PTSD in children and assessing
a total of more than 2500 children revealed that more than a third of children
(36%) developed PTSD after exposure to a traumatic event (Fletcher,1996).

“Traumatization within attachment relationships has profoundly different
impacts on affect regulation, self-concept, and management of interpersonal
relationships than do disasters and motor vehicle accidents”(Van der
Kolk,1996). The incidence of PTSD after different traumatic events vary
enormously which explained with differing methodologies, different types
of traumatic events or cultures (Dyregrov,2006).

Traffic Accidents

It is known that traffic accidents are the main factors causing PTSD
development in adults (Blanchard,1997). In a follow-up study in which adults
were evaluated, the incidence of PTSD was 32% one year after the traffic
accidents, and the stress symptoms of the person following the accident were
more correlated with the development of later PTSD than the severity of the
injury by accident (Koren,1999). However, it is not known exactly how much
such traumatic experiences lead to the development of PTSD in children
(Keppel-Berison,2002). The results of studies conducted with children who
were evaluated following traffic accidents indicate that a quarter to one-third
of these children suffers from PTSD (Langeland,2008).

The results of a study with children showed that 24% of children who were
assessed after 9 months of traffic accident had stress symptoms and 14% had
PTSD (Keppel-Benson,2002). An-other important finding in the same study
is that the supportive approach of the police or health team after the incident
has been effective in preventing the development of PTSD symptomatology
in children. This result shows the importance of the supportive attitude of
the team that interferes with accidents or injuries when it comes to children.

In another study, 35% of the children reported having PTSD (Stallard, 1998),
while another study findings revealed that PTSD developed in 50% of the
children (Milgram,1988). In a follow-up study in which the children were
evaluated immediately after the accidentand at 1, 6 and 18 months, symptoms
of PTSD in children were observed in 69%, 57%, 59% and 38%, respectively
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(Schreirer,2005). In a review included twelve studies, it was reported that
PTSD was observed around 30% of children over the period of 1-2 months
after the event (Qouta,2003).

War and Violence

Another group of children with a very high prevalence of PTSD is the children
who live in areas under conflict. The studies which carried out with children
exposed to violence, war or terrorism have revealed a high prevalence rate
of PTSD among child survivors (Thabet,2008).

In one of the first study which carried out with children from areas under
conflict Kinzie et al. revealed that one out of two Cambodian refugee children
residing in the US has PTSD (32). The findings of a study of 121 children
living near abombardment area in Palestine revealed severe PTSD symptoms
in 51% of the child (Qouta,2003). PTSD was found in 87% of children in a
study conducted 5 years later with children in the Halabja region of Kurdistan
where the Iraqi Ba’as regime carried out genocide with chemical weapons
(Ahmat,2000). Seventy per cent of Kuwaiti children evaluated after the Gulf
War was also observed to have significant PTSD symptoms (Nader,1993).
The results of a comprehensive community sampling study which carried
out in Algeria, Cambodia, Ethiopia and Gaza with people older than16 years
revealed that the proportions of PTSD in these places were 37.4%, 28.4%,
15.8% and 17.8%, respectively(De Jong,2001). The results of a study with
child survivors of the Bosnian war suggest that 28% of children have PTSD
(Papageorgieu,2000). In a research that evaluates children aged 1.5-5 years,
there was PTSD in more than one third (37.8%) of children living near a
conflictarea (Feldman,2011). The results of a study which carried out with 99
Cambodian children aged 18-25 showed that 86% of these children had PTSD
or PTSD-NOS (Savin,1996). Another study with Cambodian children also
reported high rates of PTSD (%37) among child survivors (Realmuto,1992).
Results of Kizilhan et al.’s fascinating investigation with child warriors
showed that 48.3% of these children had PTSD. They also revealed that
PTSD rates in child soldiers were higher than other child survivors of the
war (Kizilian,2018). Ceri et al. also reported high rates of PTSD and Acute
Stress Disorders among Yazidi child survivors (Ceri,2016). The finding of a
systematic review reported PTSD ranging from 4.5 to 89.3%, with an overall
pooled estimate of 47% among children exposed to war (Attanayake,2009).
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Study results with refugee children indicate increased PTSD rates in these
children (Bronstein,2011). This increase is reported to be ten times higher
than non-refugee children. Studies from various countries such as Uganda
(Betancourt,2009), Somalia (Betancourt,2009), Darfur (Morgos,2008),
Cambodia(Kinzie,1986), Bosnia(Goldin,2008), Syria (Kandemir,2018) and
Iraq (Ahmad,2008) have shown high rates of PTSD among displaced children.

In a review that evaluate 260 refugee children, Fazel and his friends
reported the TSSB rate as 11%. Dyregrov and Yule (2006) report that 25% to
70% of refugee children have PTSD in conclusion of their review on PTSD in
children (Dyregrov,2006). Another comprehensive review which included 22
studies concerning refugee children from over 40 different countries reported
that 19 to 54% of refugee children residing in Western countries had PTSD
(Bronstein,2011).

The results of a series of studies with refugee children in Turkey have
shown that, even after years of resettlement, PTSD was observed in 9%
to 43% of these children (Ceri,2016;Yalin,2017; Nasiroglu,2016). Ceri et
al. in their study which carried out with Yazidi children immediately after
their arrival to Turkey revealed that 18% of these children had acute stress
symptoms, and, PTSD was diagnosed in 10% the children (Ceri,2016). In
another study, Nasiroglu and Ceri reported that 36% of refugee children have
PTSD (Nasiroglu,2018). Another study found that more than half (55%) of
refugee children had PTSD (Hodes,2008). The results of a study with Bosnian
children showed that 65% of these children had PTSD even after one year
of their journey to the US (Weine,1995). The result of a follow-up study in
Netherland indicated that the psychological distress of refugee children are
severe and It has a chronic nature (Bean,2007).

Child Abuse

High rates of PTSD have been reported among victim of CSA (Rowan,1993).
A national cohortstudy revealed increased lifetime PTSD diagnosis for females
(39%) and males (29%) who sexually abused during childhood. The lifetime
PTSD diagnosis was 5.7% and 3.8% among for females and males who have
not childhood sexual abuse (Molnar,2001). Finding of a meta analysis which
included thirty-seven studies involving 25,367 people indicated that “there is
a 143% increase in the risk of developing PTSD symptoms following CSA
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among the general population”(Paolucci,2001). Another study which carried
out with child survivors of sexual abuse reported one out of two (48 %) children
suffer from PTSD (McLEER,1988).

Natural Disasters

Post-traumatic stress reactions which develop following disasters is a
serious public health problem as millions of children are affected each year
(Nooner,2012). In a review which investigates the epidemiology of PTSD
after disasters Galea et al. (2005) revealed that PTSD rates are ranging from
five to sixty per cent among child survivors(Galea,2005).

A study which carried out with children who survived a hurricane
reported that 56% of children have PTSD 3 months after the incident. The
PTSD prevalence was found as high as 34% 10 months after the hurricane
(LAGRECA,1996). Another study revealed that 20 per cent of children who
survive an earthquake have PTSD (Hsu,2002). A meta-analysis which consists
of forty-six articles involving 76,101 earthquake survivors indicated a 23.6%
prevalence rates for PTSD (Dai,2016). Another study which investigates
psychological problems among children after hurricane Katrina reported a
32% of PTS symptoms (Lai,2015). Seventy per cent of the children who live
in an areaimpacted by a tsunami in India also reported suffering posttraumatic
stress symptoms two months after the disaster (John,2007).

Various Traumatic Incidents

A study which carried with children who affected by the 11/09 terrorist
attacks revealed that 84% of children had experienced moderate or severe
posttraumatic stress reactions (Fairbrother,2003). 37% of children aged 2 to
15 years who survived the demolition of a dam, were found to have PTSD
symptoms two years after the incident (Green,1991). Another study which
carried out with children who survive a sniper attack in school revealed that
38% of the children had a significant level of PTSD symptoms (Hinton,2009).
Reports have shown that one out of two children exposed to physical abuse
also has PTSD (Dubner,1999). Domestic violence is another common kind
of traumatic experience for exposed children that associated with high PTSD
rates of about 36% (De Bellis,2009).
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PTSD AND FUNCTIONALITY

Childhood PTSD does not only lead to psychological difficulties in the child
but affects the child’s academic life and is associated with increased depression,
sub-stance use and suicidal behaviors. (Warshaw,1993) PTSD, which develops
after atraumatic experience, can seriously disrupt the developmental process of
the child and can negatively affect the social and academic life of the child by
causing considerable loss in functionality (Karakaya,2007). Ithas beenreported
that survivors were more easily annoyed, had more difficulty controlling their
emotions, and were more aggressive towards family members after a traumatic
experience (Hinton,2009; Abe,1994). It was found that when people with
PTSD are nervous, their heart rate increases more (Beckham,2002). Several
studies have also shown that PTSD has a detrimental effect on cognitive
functions (Gil,1990;Kocak,2017). It is therefore understood that PTSD has
a serious negative impact on children’s social and academic functioning
(Ainmani,2017). Itis stated that early treatment may prevent the later negative
out-comes by preventing further functionality loss (Olofsson,2009). However,
it is stated that PTSD in children is not well recognized in the society and
treatment can be delayed (Ceri,2018; Ceri,2017).

Children’s immediate attention may switch on physical safety or survival
after ex-posing a life-threatening event and may not turn to the normal
function for a while (Pfefferbaum,2016). Even though a traumatic event
will not lead the development of PTSD among all of the exposed children,
partial symptomatology could be debilitating and should be the target for
treatment even in the absence of full syndrome criteria(Pfefferbaum,2016).
Several studies have investigated whether traumatic events have an adverse
effect on concentration or attention of child survivors. A study which Sprung
carried out with children exposed to a hurricane reported lower concentration
levels among child survivors (Sprung,2010). Another study also reported
attention problems among children who indirectly exposed to 11/09 attacks
(Hock,2004). Problems in attention, memory, learning and concentration
were reported in several other studies that carried out with children exposed
to traumatic incidents (Scrimmin,2009; Vasterling,2009; Chemtob,2008).
Another study findings revealed significant deterioration in verbal intelligence
scores of children who survive an earthquake (Chetomb,2008). Other
studies also reported a decline in school achievement in children exposed
to various disasters (Pérez-Pereira,2012; Ward,2008). It is also reported
that adolescents with PTSD are under risk to failed a grade or suspended
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from school (Nooner,2012). Another study revealed a drop in attention and
executive functions of children with PTSD (Beers,2002).

A study which conducted with children witnessed domestic violence
revealed that those children had diminished executive functioning. Their
attention and IQ also tended to be lower (Samuelson,2010). Another study
which carried out with the child survivor of sexual abuse showed reduced
ability toinhibitautomatic responses in the Stroop test (Barrera, 2013). Findings
of another study reported diminished cognitive skills or neuropsychological
deficits among children with PTSD (De Bellis,2013). A study which assessed
executive functions such as automatic response inhibition, self-regulation,
monitoring, and cognitive flexibility, indicated significant difficulties in
women who had a history of CSA (Navalta,2006). Worsened performance
in the visuospatial domain task also revealed among children with PTSD
(De Bellis, 1999)

PTSD, Brain Development and Neural Circuitry

The development of the brain and central nervous system which is associated
with the progression of cortical myelinization continue during childhood and
adolescence (Sowell,2001). Pediatric PTSD causes structural and functional
abnormalities in neural circuits that regulate distress and emotion. It is also
stated that abnormalities are observed in the development of frontolimbic
circuits in these children and that abnormalities in these pathways make
emotional control difficult and lead to increased perception. Itis also reported
that children and adolescents with PTSD have a decreased hippocampal
volume and an increase in amygdala reactivity (Herringa,2017).
Neuroimaging studies have revealed an association between PTSD and
emotion regulation, dopamine, and norepinephrine activation (Nooner,2012).
Reduced grey matter volume in the anterior cingulate cortex, ventromedial
prefrontal cortex, and hippocampus have also been showed (O’Doherty,2015).
Functional brain imaging studies have revealed hyper-activation in the
amygdala, insula and mid Anterior cingulate cortex, whereas hypo-activationis
indicated in the medial prefrontal areas and Dorsal Anterior Cingulate Cortex
(Hayes,2012). The effect of traumatic exposure on brain might vary according
to the age of survivor. In a study conducted with victims of sexual abuse,
it was reported that abuse before age 14 effect hippocampus volume, while
abuse that exposed between 10-11 years of age is associated with amygdala
volume and aged 14-16 years with prefrontal cortex volume (Teicher,2016).
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Risk Factors

An accumulation of adverse experiences and risk factors cause elevated harm
to mental health (Sack,1999). Both the duration of exposure and proximity
to the event may increase risk by intensifying the threat on the survivor
(Hodes,2008). The number of exposures to traumatic incidents is reported
to be associated with PTSD (Laufer,2009; Thabet,2000),

In a meta-analysis, Cox and colleagues reported that eight factors are
associated with higher PTSD rates among traumatised children after traffic
accidents such as threat to life, previous psychopathology, younger age, female
gender, previous traumatic exposure, severity of injury, involvement of a family
member or a close friend in the accident (Cox,2008). Another meta-analysis
which involved 32,238 children aged 6-18 years and investigated twenty five
possible risk factors for PTSD revealed race, younger age, female gender,
low intelligence scores, low SES, pre and post-traumatic adverse events,
low social support, peritrauma fear, perceived life threat, social withdrawal,
comorbid psychological problem, poor family functioning, distraction,
previous psychological problems in the individual or parent, low self-esteem
before trauma, post-traumatic parental psychological problems, bereavement,
time, trauma severity and exposure to the event by media as risk factors for
PTSD (Trickey,2012).

Another research that aims to investigate risk factors for the development
of PTSD pointed out the nature and impact of the traumatic event, physical
proximity, expo-sure time, children’s and parents previous experiences as
important factors in the development of PTSD in children and adolescents
(Pfefferbaum,1997). Nooner et al. in their review revealed that 4 out of 5
adolescents had been exposed to a serious traumatic event, while PTSD
developedin 3 to 57% of them. Gender, type and number of traumatic exposure
and age were associated with increased rates of PTSD (Nonner,2012). Gekkeret
al. suggested that child abuse is leading to more severe PTSD whichis associated
with more comorbid disorders and resistant to treatment (Gekker,2018). Level
of exposure (Pine,2002), age, ethnicity(Meiser,2002), lack of social support,
problems in family cohesion, female gen-der, prior exposure to trauma, prior
psychiatric problems, and strong peritraumatic reactions (Pine,2002) have
also reported to have an association with development of PTSD after various
traumatic events in children. Althoughrisk factors vary across studies, previous
psychopathology and personal threat to life were found to be significant in all
studies (Trickey,2012). The miscognitions or misinterpretation of the event,
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extreme worry about the safety of family, disruption in parental relationship,
relocation, neglect, and avoidance-focused coping methods are also stated as
risk factors for the development of PTSD in children following a traumatic
event.

Course

Itis stated that negative childhood experiences are the main cause of preventable
mental disorders and substance use (Teicher,201).

Exposure to traumatic events in early childhood is particularly toxic due
to its devastating effects on healthy development. The traumatic experiences
in early childhood may prepare the ground for the development of other
debilitating conditions. Toxic stress might lead to severe biological changes
that cause problems in cognition, emotion and behavioral regulation which are
associated with impaired social skills, aggression, violence and impulsivity
(Donelly,2002).

It has been showed that childhood onset PTSD could persist for as long as
33 years (Morgan,2003). A follow-up study which carried out with adolescent
survivors of a ship sinking revealed that 34% of survivors have PTSD years
after the event (Yule,2000). Another study which assessed child survivors of
a landslide disaster, 33 years after the incident, found that 29% of children
still have PTSD (Morgan,2003). Sack et al. in their follow up study which
carried out with refugee children of Cambodia reported that the onset of
PTSD was quite variable, with 18% of subjects developing PTSD at least
five years after cessation of the traumatic exposure (Sack,1999). They also
reported that PTSD persists in one out of every three children even a decade
later (Sack,1999). A study which carried out 20 years after an earthquake
showed that 30% of children have full PTSD, the prevalence of partial PTSD
symptoms were as high as 56% among the survivors (Najarian,2017).

New findings point out that the effects of toxic stress may extend its influence
be-yond the survivor into next generations by leading behavioural changes in
the ex-posed person or epigenetic changes that transmit directly to the offspring
of the survivor (Neigh,2009). Furthermore, when left untreated PTSD may
lead the development of affective or anxiety disorders, and substance use and
impair their psychosocial and academical functioning in the later time course
(Bolton,2000). Psychiatric comorbidity is as common as anorm rather than an
exceptioninpeople with PTSD (Creameretal.,2001). Even adult-onset PTSD
patients who have a history of child abuse may represent a subgroup with a
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more severe form of the disorder that is associated with a higher comorbid
depression, psychotic symptoms and phobic disorder, severe clinical course,
treatment resistance and poorer outcome (Gekker,2018). Findings of National
Comorbidity Survey showed that lifelong PTSD is associated with increased
mood, anxiety disorders and substance abuse (Kessleretal., 1995, (Jeonetal.,
2007). Comorbid psychiatric conditions lead to more functional impairment
and treatment resistance and worse quality of life in PTSD patients (Post et
al., 2011; Araujo et al., 2014; Pagotto et al., 2015; Gekket 2018).

It has been shown that lifetime traumatic event exposure increases
suicidal thoughts, substance abuse and binge drinking in adults (Forman-
Hoffman,2012). It was reported that the history of having traumatic exposure
or PTSD might lead a three times increase in suicide attempts in adolescents
(Nonner,2012).

Individuals with a history of child abuse, as compared to their counterparts
without such history, showed a more severe comorbidity profile in general,
characterized by a higher mean number of lifetime and current comorbid
disorders and a greater life-time and current prevalence of panic disorder
(Gekker,2018).

TREATMENT
Early Interventions

Although prevention is better than treatment, it is a hard task to achieve in
most of the disorders which arise as a result of complex interaction of social,
psychological and biological factors (Cuhadaroglu,2008). However, the
preventing of PTSD may be achieved very easily by ending the happening of
traumatic incidents or the exposure of children to such events. Thus making
policies and arrangements to decrease accidents, child abuse or maltreatment
and exposing violence may have a significant effect on reducing rates of
children who suffer from PTSD

In case of exposure to traumatic events, early interventions will also be
very useful if its effect on preventing the development of PTSD could be
shown. Like the ABC of first aid in medical support, the psychological first
aid starts with ensuring that the child feels secure and safe and to make certain
that the child knows what is happening around him and provides information
and explanation about the status of family members and his/her friends(3).
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Despite strong evidence have shown that traumatic events increase psychiatric
morbidity and the initial distress might be far greater than PTSD, there is
no effective way to protect children from developing PTSD after traumatic
exposure (Rose,2002).

Various preventing or supportive interventions have been developed to
support children to cope with post-traumatic stress (Rose,2002). A program
which teaches cognitive behavioral coping strategies to prevent the development
of psychopathology following stressful events results indicated a significant
decline in depressive and externalising symptoms (Jaycox,1994). Crisis
Intervention Program for Children and Adolescents (CIPCA) has beenrecently
developed by Abdulbaghi Ahmad to prevent post-traumatic psychopathology
among displaced children and adolescents (Ahmad,2014). The findings of
a recent study pointed out that a single session of CIPCA might be effective
in preventing and/ or relieving the symptoms of PTSD in displaced kids
(Ceri1,2108). Debriefing is also a psychological intervention that aims toreduce
the psychological morbidity after traumatic exposure (Hodgkinson,1991). It
consists of encouraging of the survivor to express his emotion, support to
process the traumatic event and increase social connectedness (Rose,2002).
However, meta-analysis fails to show the effectiveness of such preventive
interventions, and it is recommended to carry out further investigation to
evaluate whether preventive intervention programs are efficient (Rose,2002;
March,1998). Although the efficacy of these interventions has not been
showed systemically, it is important to be aware of that reduction of even one
symptom of PTSD might have notable favourable effect on the functionality
of children (Donelly,2002).

Partial symptomatology is widespread in kids exposed to traumatic events
and may impair the functioning of the individual even if the exact criteria are
not met (Giaconia et al., 1995). Thus, it is crucial to recognise all symptoms
and to think about treatment even when the full PTSD symptoms have not
developed. Thisis especially critical for children whom PTSD mightundermine
their development (Tebutt,1997).

Study findings have revealed that psychological interventions might be
useful in relieving posttraumatic stress symptoms. Results of a recent meta-
analysis have indicated a significant weighted mean effect size in PTSD
improvement as a result of psychosocial treatment, which pointed out a 74%
reduction in PTSD. Furthermore, kids getting any psychological intervention
improved considerably better than those children not get an intervention
(Newman,2014).
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Treatment of PTSD

Because even partial PTSD symptoms may lead significant impairment in the
child’s social, emotional or academic functionality, “treatment decisions should
take into account functional impairment and symptom severity regardless of
whether or not they have an actual PTSD diagnosis” (Cohen,2010).

Treatment of PTSD start with education of parents and the child about
PTSD. School teachers also should be involved. PTSD treatment requires
trauma-focused approaches such as trauma-focused cognitive-behavioral
(CBT), psychodynamic, or family therapy (Cohen,2010).

Trauma-focused CBT which has a sizeable supporting data about its
effectiveness in school-age and older children is recommended as the first
choicein PTSD (March,1998). Pharmacological interventions are not suggested
as an initial treatment option. How-ever, using pharmacological agents as an
adjunct (Cohen,2010). Deblinger, Stauffer and Steer (2001) revealed better
outcomes among children enrolled in group CBT than children enrolled in a
support group (Deblinger,2001). Another study also showed the effectiveness
of CBT in PTSD among sexually abused children (King,2000). A study
which carried out with 229 children with PTSD reported better outcomes
for PTSD and depression symptoms in children assigned to Trauma-Focused
CBT, compared to those as-signed to child centered therapy (March,1998).
Findings of a (Cohen,2004) meta-analysis revealed that CBT, EMDR,
Exposure, and Eclectic with CBT interventions are all effective for children
and adolescents (Newman,2104). Another meta-analysis also give some
evidence for the effectiveness of psychological therapies in both prevention
PTSD and treatment of PTSD in children and adolescents (Deblinger,2010)

Cohen et al stated that a trauma-focused psychotherapy should directly
address children’s traumatic experiences, include parents in treatment,
not focus only relieving PTSD symptoms but also enhancing the child’s
functionality and resilience capacity, and supporting his/her developmental
trajectory(Cohen,2010).

Neither therapies nor medications expected to be useful in settings where
traumatic exposure is ongoing in the life of a child (Gillies,2016). The
pharmacological interventions should be considered in the early phases of
the treatment when severe and debilitating symptoms such as hyperarousal
or avoidance are limiting the child’s functionality or interfering with
therapy (Donelly,2002).In a review that aimed to assess the effectiveness of
pharmacotherapy in the treatment of PTSD in 1999, Donelly et al. concluded
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that there were not enough studies in the Pediatric PTSD literature to confirm
treatment recommendations(Donelly,1999). Although there have been two
decades passed, we still don’t have adequate evidence for pharmacological
interventions in PTSD treatment in children and adolescents.

In conclusion of a meta analysis concerning treatment of PTSD in
adults Trauma Focused Psychotherapies (TFP) were recommended as
first-line interventions. Stress inoculation training and potentially sertraline
or venlafaxine, rather than entire classes of selective serotonin reuptake
inhibitors (SSRIs) or serotonin-norepinephrine reuptake inhibitors (SNRIs)
were suggested as a second-line treatment option (Lee,2016). A meta-analysis
on pharmacotherapy of PTSD in adults also reported favourable results with
selective serotonin reuptake inhibitors compared to placebo in reduction
of PTSD symptoms (Hoskins,2015). Another review which aims to assess
medication options for treatment of PTSD in adults concluded that medical
treatments could be useful for the treatment of PTSD and to reduce its core
symptoms and functionality loss (Stein,2000).

Adrenergic agents such as clonidine and guanfacine and the -adrenoceptor
antagonist propranolol could be useful in the treatment of hyperarousal and
impulsivity in PTSD by reducing sympathetic arousal (De Bellis,1994).
However, there are not adequate data to recommend such agents in children
with PTSD. Similarly there is no evidence about dopamine blocking agents
in the treatment of pediatric PTSD. However, these agents could be used
for patients with PTSD who exhibit paranoid behaviors, para-hallucinatory
phenomena orintense flashbacks, anger, self-destructive behavior, or psychotic
symptoms (Donelly,1999).

Psychotherapy and pharmacotherapy is represented as the twin cornerstones
of intervention for PTSD (Stein,2009). And, it is stated that “regardless of
what type of treatment intervention is preferred for treatment of PTSD, the
ultimate goal of the intervention should be symptom reduction, and ideally,
resolution, as well as a full return of optimal psychosocial functioning
(Stein,2009)

Donelly et al. recommended a stepwise work in selecting pharmacological
agents for treatment of PTSD in children and adolescents which start with
accurate diagnosis and recognizing even partial PTSD symptoms that lead
significant functionality loss in the child’s social, emotional or academic life.
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The second step is focusing comorbid conditions which are very common
with PTSD such as depression, anxiety disorders and ADHD etc. Thirdly,
target symptoms and reasonable treatment goals must be identified (e.g.
reduction in sleep latency, frequency of nightmares, or avoidance behavior).
The fourth and final step is selection of therapeutics. However, it must not
be forget that psychosocial support, psychoeducation and CBT is the first
choice and such interventions must always be in mind before consideration
is given to pharmacotherapy (Donelly,2002).

A gradual approach should be followed in pharmacological treatment
of PTSD in children which begins with the treatment of the most disabling
symptoms first. It also must be taken into account that reduction of even a
single symptom, might lead considerable relief and improvement in overall
functioning of the child (Donelly,2002).

Summary

Growing amount of evidence showing that traumatic experiences have a
devastating impact on the child, by deteriorating their physical, cognitive,
emotional, and social development. Beside causing psychiatric disorders such
adverse experiences shaping the whole community by leading disruption
in traumatized children’s way of life, sense of self, other and community.
However, the findings of research on effect of traumatic stress on the child
could be summarized in five measurable areas stated below

e Leading severe mental, interpersonal and behavioral problems such as
PTSD, depression, suicidal ideation, affect regulation, poor judgement,
peer and relationship problems and substance use

e  Academic and occupational problems, deterioration in language use,
literacy and math skills

e  Changes in brain structure and neuronal circuits, volume and functional
changes in distinct brain structures such as hippocampus, amygdala,
dorsal prefrontal cortex and anterior cingulate cortex

e Increased risk for physical health and lowered life expectancy due to
various medical conditions
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Chapter 2

Adolescent Chronic Stress:
Brain Function and Treatment
for Depression and Anxiety

Danielle McKain
Beaver Area School District, USA

ABSTRACT

As adolescents face new challenges, the prevalence of stress, anxiety, and
depression is growing. This chapter presents research on stress, anxiety, and
depression as it relates to brain development and treatment options. While
prescription medication is a common treatment option, there is concern
over use with the development of the adolescent brain and side effects. In
addition to, or in place of, medication, other treatment options presented in
this chapter include psychotherapy, biofeedback, mindfulness, diet, exercise,
and social media use. With advances in technology and increased use among
adolescents, the chapter will present new treatment options that are available
through apps and social media.
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INTRODUCTION

Adolescent development is associated with major changes in emotional and
cognitive functions, as well as, arise in stress-related psychological disorders,
such as anxiety and depression. It is also a time of significant maturation of
the brain, marked by structural alterations in many limbic and cortical regions
(Romeo, 2017). Stress and adversity can cause depression, which, worldwide
affects approximately 350 million people (Wu et al., 2017).

Stress significantly contributes to mood, well-being, behavior, and health
(Schneiderman, Ironson, & Siegel, 2005). Depression can have a negative
impact on growth and development, performance in school, relationships,
and may lead to suicide (Bhatia & Bhatia, 2007).

Ross, Foster, and Ionescu (2017) studied how chronic stress can lead to
anxious depression through behaviors, physiology, circuits, and molecules.
Anxiety and depression among U.S. teenagers increased 33% from 2010-2015,
while suicide attempts increased 23%, and suicide increased 31% (Twenge,
Joiner, Rogers, & Martin, 2017). Furthermore, the Royal Society for Public
Health (2017) states that rates of anxiety and depression in young people
have risen 70% since 1992.

Romeo (2017) presents the potential impact of stress on the structure of the
adolescent brain and implications for adolescent mental health, emphasizing
thatadolescenceis often a time of stress related anxiety and depression and the
adolescent brain could be sensitive to stressors leading to changes in structure.
Research is lacking on how chronic stress could disrupt the maturation of the
brain in limbic and cortical regions (Romeo, 2017).

As undertreated depression and anxiety present a growing health crisis,
Steffen, Austin, and DeBarros (2016) suggest that an effective approach for
reducing anxiety and depression is to reduce chronic stress; furthermore, they
argue that typical treatment methods like antidepressants and psychotherapy
are not working and suggest biofeedback and mindfulness as simple, effective
preventative measures for treating chronic stress to address the growing
problem. Additional studies suggest treating depression and anxiety with
diet and social media (Wu et al., 2017; Royal Society for Public Health,
2017). The mission of this chapter is to discuss existing research on the brain
development of adolescents with chronic stress. Additionally, the chapter will
present the increase in antidepressant use and some of the advantages and
disadvantages of treating depression and anxiety with antidepressants. Lastly,
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the chapter will present research on six other treatments for depression and
anxiety including (1) Psychotherapy (2) Biofeedback (3) Mindfulness (4)
Diet (5) Exercise and (6) Social Media.

The objectives of this chapter include:

1. Adolescent Chronic Stress and Depression: Providing an overview of
adolescent chronic stress and research on adolescent depression.

2. Adolescent Stress as it Relates to Brain Development: Providing research
on the effects of chronic stress on brain development.

3. Prescription Treatment for Chronic Stress: Providing current research
on prescription treatment.

4.  Other treatment options and apps: Providing other treatment options and
apps for stress, depression, and anxiety including (1) Psychotherapy (2)
Biofeedback (3) Mindfulness (4) Diet (5) Exercise and (6) Social Media.

5. Limitations of Current Research: Providing limitations of current research.

BACKGROUND: ADOLESCENT CHRONIC
STRESS AND DEPRESSION

The Centers for Disease Control and Prevention (CDC) defines depression as
more than just feeling down or having a bad day. Depression is described as a
sad mood that lasts for an extended time and interferes with normal, everyday
functioning (Whatis depression, n.d.). Symptoms of depressioninclude feeling
sad or anxious most or all of the time, not wanting to participate in things that
used to bring joy, irritability, frustration, restlessness, insomnia, changes in
appetite, aches, pains, headaches, stomach problems, trouble concentrating,
fatigue, feelings of guilt, worthlessness, or helplessness, and suicidal thoughts
(Whatis depression, n.d.). Although the exact cause of depression is unknown,
causes can be a combination of genetic, biological, environmental, and
psychological factors that include a relative with depression, experiencing
a traumatic or stressful event, going through a major life change, having a
medical problem, and certain medications (What is depression, n.d.). Based
on a national sample of over 4,000 adolescents, exposure to interpersonal
violence was found to increase the risk of posttraumatic stress disorder, major
depressive episode, and substance abuse (Kilpatrick et al., 2003). Symptoms
of depression in adolescents often include aggressive behavior, irritability,
and poor school performance (Cipriani et al., 2018).
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The CDC recommends psychotherapy and setting goals to cope with
stress. Suggestions for goals include things such as getting healthier, quitting
smoking, stopping drug and alcohol use, overcoming fears and insecurities,
coping with stress, making sense of past events, identify triggers, improving
relationships with family and friends, understanding and creating a plan to
cope with causes. The CDC also recommends medication to improve mood
and coping skills, but warns of side effects.

National Center for Health Statistics (NCHS) revealed that mental health
problems are common in children and medication is often prescribed; however,
there are few studies that have examined the use of prescription medication
in adolescents (Howie, Pastor, & Lukacs, 2014). The data from a 2011-2012
National Health Interview Survey found that 1 out of 7 U.S. children ages
2 to 8 were diagnosed with a mental, behavioral, or developmental disorder
(MBDD). Furthermore, 7.5% of children ages 6 to 17 were prescribed
medication for emotional or behavioral problems. The study also found
children insured by Medicaid or the Children’s Health Insurance Program
were more likely to be prescribed medication for behavioral or emotional
problems (Howie, Pastor, & Lukacs, 2014).

Dubicka and Brent (2017) explain that the rate of depression and suicide
in adolescents have been increasing over the past decade. Meanwhile, the rate
of diagnosis and referral for depression in adolescents has decreased. There
is controversy over the best ways to treat adolescent stress and depression
and a need for research to identify best treatment practices. Individualized
treatments are recommended for adolescents to find a balance between
possible risks and benefits from antidepressants, as well as suicide risks;
antidepressants and psychological treatment should be carefully considered
(Dubicka & Brent, 2017).

Vertical health outlines the pros and cons of medication for teen depression.
The pros include improved mood, improved appetite, increased focus,
improved sleep, less anxiety, and fewer depressive symptoms. Cons include
gastrointestinal symptoms, insomnia, dry mouth, dizziness, changes in weight,
headaches, and sexual side effects (Teen Depression: The Pros and Cons of
Medication, n.d.). Many sources also emphasize that antidepressants take
time to relieve symptoms and that it is important to remain in contact with
the physician, if considering stopping treatment (What is depression, n.d.;
Teen Depression: The Pros and Cons of Medication, n.d.).
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ADOLESCENT STRESS AS IT RELATES
TO BRAIN DEVELOPMENT

Teenagers and young adults are particularly vulnerable to chronic stress and
depression which can potentially lead to changes in endocrine and brain function
(Wu et al., 2017). The development of depression involves neuroendocrine
and central nervous system dysfunction. In addition, neurobiological
and morphological changes in brain regions that are vulnerable to stress,
particularly, the hippocampus, the part of the brain responsible for learning,
memory, and emotion (Wu et al., 2017). Stress early in life can affect the
development of the amygdala and striatum, the parts of the brain that support
valuation and learning and impact cognitive, behavioral, and socioemotional
development, but research is lacking (Fareri & Tottenham, 2016). Literature
review on the association between stress and development of the amygdala,
prefrontal cortex, and ventral striatal dopaminergic systems in adolescents
found consistent vulnerability to stress during development (Tottenham &
Galvan, 2016).

Teens are often prescribed antidepressants for stress, anxiety, and
depression. Cipriani et al. (2018) found that most antidepressants given to
adolescents are ineffective. Antidepressants are believed to trigger new brain
cell growth and connections in older people; however, this may not be effective
with adolescents whose brains are still developing (Cipriani et al., 2018).

Prescription Treatment for Chronic Stress

In the 2013 report, Health at a Glance, the Organization for Economic
Cooperation and Development (OECD) presented data on Pharmaceutical
consumption and specifically, antidepressant consumption. Data presented
for developed countries revealed a significant increase in the consumption of
antidepressants since 2000. Iceland reported the highest antidepressant use
in 2011. Australia, Canada, Denmark, Sweden, Portugal, United Kingdom,
Finland, Belgium, Spain, and Norway were all above the OECD average of
5.6% of adults taking a dose of antidepressant medication daily (Health at a
Glance, 2013). The United States was not part of the 2013 OECD report, but
the National Health and Nutrition Examination Survey revealed that 12.7%
of people age 12 and over took antidepressant medication between 2011 and
2014 (Pratt, Brody, & Qiuping, 2017).
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Antidepressants are being prescribed more than ever across the world
(Health at a Glance, 2013). There is a great deal of controversy concerning
antidepressant medication for children and adolescents. While antidepressant
consumption increases worldwide, many patients discontinue use due to side
effects (Rheker, Winkler, Doering, & Rief,2016). Antidepressant prescription
medication treatment is often successful in adults with severe depression,
yet, research on adolescents reveals conflicting results. In 2004, the US Food
and Drug Administration started requiring manufacturers of antidepressants
to provide a warning label on antidepressants regarding an increased risk for
suicidal behavior in children and adolescents taking antidepressants (Dubicka
& Brent, 2017).

Other Treatment Options

Other treatment options for adolescent chronic stress, depression, and anxiety
that will be discussed in this chapter include psychotherapy, biofeedback,
mindfulness, diet, exercise, and social media. These treatment options are
intended to be used in addition to professional treatment and are often used
in conjunction with or in place of prescription medication.

Psychotherapy

Psychotherapy is a common option that can be used as an alternative or in
conjunction with prescription treatment for anxiety, depression, and stress.
Dopheide (2006) suggests that psychotherapeutic interventions are effective
for prepubertal children and emphasizes the importance of including cognitive
behavioral therapy in addition to antidepressants for older adolescents. Bhatia
and Bhatia (2007) suggest cognitive behavior therapy and counseling for mild
to moderate childhood depression and emphasize the need for a safety plan
for adolescents taking antidepressants.

The National Institute of Mental Health explains how depression can cause
significant problems in mood, thinking, and behavior at home and school
(Antidepressant Medications for Children and Adolescent, n.d.). Psychotherapy
is explained as an initial treatment for mild depression that can help determine
the severity and persistence of the depression. Psychotherapies can include
cognitive behavioral therapy to help people learn new ways of thinking and
behaving and interpersonal therapy to help people understand and work
through troubled relationships. In a major clinical trial, the National Institute
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of Mental Health found that a combination of psychotherapy and medication
was the most effective treatment for adolescents with depression; the results
suggest suggest psychosocial treatments can improve mental disorders and
support scientific findings in the area of cognitive-emotional psychology
as a way to learn more about the relationships between stress and health
(Schneiderman et al., 2005). “Psychosocial interventions have proven useful
for treating stress-related disorders and may influence the course of chronic
diseases” (Schneiderman et al., 2005, p. 607).

Using Apps for Treatment

Biofeedback, mindfulness, diet, exercise, and social media are all treatment
options that have apps available. Huguet et al. (2016) identified 117 self-
help apps that are available in Canada for depression and offer cognitive
behavioral therapy or behavioral activation and emphasized the need for
scientific, technological, and legal knowledge to improve the accessibility,
development, and testing. Since both depression and mobile phone use are
highly reported in adolescents, these apps have potential. Mobile apps for
treating depression that are based on best practices, meet usability standards,
have a privacy policy, and safety measures have the potential to help at a low
cost (Huguet et al., 2016).

Bakker, Kazantzis, Rickwood, and Rickard (2016) formulated the following
16 recommendations for mental health smartphone apps: cognitive behavioral
therapy based, designed for use by nonclinical populations, reporting of
thoughts, feelings, or behaviors, recommend activities, activities directly
enhance mood improvement, coping skills training, mental health information,
real-time engagement, activities explicitly linked to specific reported mood
problems, gamification and intrinsic motivation to engage, log of past app
use, reminders to engage, links to crisis support services, experimental trails
to establish efficacy, ecological momentary assessment, and app usage data.

Areanetal. (2016) used a clinical trial to study the impact of three different
mobile apps for depression and found the apps had the greatest impact on
those with moderate levels of depression. A survey of Australian general
public revealed that people are willing to use apps for mental health and in
a systematic review, they found app use can reduce depression, stress, and
substance use (Donker et al., 2013). Potential benefits included accessibility,
real-time monitoring and tracking, personalized feedback, support, flexibility,
and cost. Possible disadvantages included technical problems, privacy, and
security.
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Biofeedback

Biofeedbackis changing one’s physiology often through monitoring breathing
and heart rate. Biofeedback is said to reduce stress, depression, and anxiety
(Steffen et al., 2016). Biofeedback can build stress resilience and is a low-
cost treatment.

There are a variety of apps for Biofeedback:

Breathe Deep

Breathe Deepis an app for breath visualization, relaxation, sleep improvement
practices, stress reduction, breathing meditations, breath in yoga, breathing
training exercises, and health improvement. Sessions range from one to fifteen
minutes with different breathing techniques. There are flexible settings of
inhalation, inhalation hold, exhalation, and exhalation hold, optimal breathing
visualization with nose or mouth, breathing lessons, reset breathing, sounds
and vibration cues, statistics and graphs for usage information, and helpful
reminders.

Elite HRV

Elite HRV is an app for true heart rate variability. The emphasis of the app is
on accuracy, professional quality, and ease of use. Recovery and true stress
levels can be tracked, and resilience and nervous system can be boosted with
guided breathing and live feedback. The app also gives autonomic nervous
system balance gauge, guided breathing and provides exportable data, secure
backup, and privacy settings. It provides a deeper understanding of the body’s
ability to handle stress and state of recovery.

Delta Waves

Delta Waves are the high amplitude brain waves associated with REM sleep.
The Delta waves app recreates that sound. Delta waves are the slowest waves
with a frequency between 1 and 4 Hz. The app allows users to set the range
and offers seven different songs and five ambient sounds of nature with a
built-in timer.
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Biobreathing is a breath pacer app that allows the user to count inhale and
exhale breathing cycles. The user can select different tones for the inhale
and exhale phases and the length of each phase can be set to a maximum of
10 seconds.

Resility Personal Biofeedback

Resility provides relaxation exercises with Xen health’s bluetooth Muscle
activity monitor to provide real-time biofeedback. Using electromyography,
the muscle monitor measures the activity in a muscle to teach the user how
to control muscle activity. The app also includes a guided relaxation training,
real-time monitoring, alarm alert for when muscle activity exceeds a selected
threshold, and record keeping to track history and progress.

Breath~onome

Breath~onome is a customizable timer for yoga and biofeedback breathing
exercises that allows the user to learn common breathing patterns or create their
own. It provides scientific-based breathing exercises and allows personalized
breathing patterns to be saved while tracking sessions and progress.

Brighthearts

Brighthearts uses biofeedback data with sounds and interactive designs to
help users relax, reflect, and relate to their body’s patterns. It can be used
to regulate breathing and increase Heart Rate Variability (HRV). The wave-
shaped pattern that is created from heart rhythm is known as respiratory sinus
arrhythmia. Increasing HRV through biofeedback training is stated to be an
effective treatment for stress and anxiety. The app is available in English,
Catalan, Croatian, Czech, Danish, Dutch, Finnish, French, German, Greek,
Hungarian, Indonesian, Italian, Japanese, Korean, Malay, Norwegian Bokmal,
Polish, Portuguese, Romanian, Russian, Simplified Chinese, Slovak, Spanish,
Swedish, Thai, Traditional Chinese, Turkish, Ukrainian, and Vietnamese.
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Mindfulness

Steffen et al. (2016) recommend practicing Mindfulness when dealing
with stressful situations. The focus of Mindfulness is to be aware of one’s
body and mind in the present, rather than worrying about the past or future,
which the authors suggest exacerbate depression and anxiety. Practicing
Mindfulness regularly is said to calm the mind and body as well as reduce
stress, depression, and anxiety.

There are a variety of apps for Mindfulness:

Calm

Calm was Apple’s 2017 app of the year. Itis the number one app for meditation
and mindfulness. It is designed to bring more clarity, joy, and peace to daily
life. Calm provides guided meditations, sleep stories, breathing programs, and
relaxing music to reduce anxiety and promote better sleep. Itis recommended
as a way to de-stress by psychologists and mental health experts. Guided
meditation sessions are offered in a variety of lengths (3, 5, 10, 15, 20, or 25
minutes). The topics of the meditation sessions are calming anxiety, managing
stress, deep sleep, focus and concentration, relationships, breaking habits,
happiness, gratitude, self-esteem, body scan, loving-kindness, forgiveness,
non-judgement, commuting to work or school, mindfulness atcollege, walking
meditation, calm kids, and more. Other features of Calm include daily calm,
a ten-minute program to help ease into the day or unwind at the end of the
day, sleep stories, 7 and 21-day programs, masterclass, breathing exercises,
music, timed meditation, and nature sounds.

With the mission of making the world a happier and healthier place, Calm
started with tools and resources for adults, but now has a goal to empower
kids to thrive, not just survive. The Calm School Initiative is giving free
Mindfulness training tools to every teacher in the world. Acknowledging that
as children face unique social and emotional challenges, greater pressures
earlier in life, and face more stress and anxiety than ever before, Calm
promotes mindfulness education as a way to develop a lifelong capacity for
greater self-awareness, concentration, patience, and resilience. Calmresearch
shows the benefits of teaching mindfulness to children, but teachers often
face time and budget constraints. Calm Kids offers the app free to teachers
in an attempt to empower teachers with mindfulness tools and resources to
help kids learn the skill of mindfulness. Calm suggests that school days begin
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with a few moments of quiet and stillness. The app uses the Dalai Lama’s
quote “if every 8-year-old is taught meditation, we will eliminate violence
from the world within one generation.”

Headspace: Meditation

Headspace offers guided meditations on sleep, focus, and exercise. Everyday
headspace provides daily meditations on new topics. The app offers 2-3-minute
mini meditations and SOS sessions for moments of stress, anxiety, or panic.
Sleep sounds are helpful for falling asleep and headspace animations teach
new skills pertaining to mindfulness. Progress can be tracked and synced with
apple health. Specific sessions are offered for kids on kindness, calmness,
and focus.

Mindfulness Daily

Mindfulness daily gives gentle reminders to pause for mindful breaths in
meaningful moments. It has effective guided practices for reducing stress
and anxiety, improving performances, and enhancing sleep.

Relax Meditation: Mindfulness, Sleep Sounds, Noise

Relax Meditation promotes learning and practicing meditation to increase
overall quality of life, stating benefits include boosting overall health, finding
happiness, improving relationships, increased focus and awareness, improved
productivity, better knowledge of self, and better sleep. Programs are offered
in five-day increments on topics including self-esteem, relationships, success,
creativity, and new content each month. In addition, there are over 50 free
sounds that can be used to create custom melodies or community melodies
can be searched and shared. The app also includes brainwave frequencies
and a meditation reminder.

Breeth: Meditation and Music
Breeth provides 10-minute sessions of soothing music and guided meditations
to de-stress and sleep better. The app promotes more happiness, calmness,

and peace of mind, in addition to relaxation, weight loss, sharpened mind,
and improved relationships. It includes hundreds of daily meditations and
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other guided meditations on specific topics including weight loss, insomnia,
anxiety, work performance, sleep, and offers a program specifically for kids.

3 Minute Mindfulness

3 Minute Mindfulness is an app for quick meditations and breathing exercises
to help deal with stress, anxiety, sleep, and more. It is advertised as a way
to be happier, calmer, and more at peace in just 3 minutes and describes
mindfulness as paying attention in the present moment, without judgment
and noticing what is happening around you. In addition, mindfulness will
improve sleep, reduce stress, relieve anxiety, increase positive feelings, calm
the mind, and increase focus. Breathing exercises include square breathing
and 4-7-8 breathing, as well as the option to create your own.

Zen Mindfulness

Zen Mindfulness offers quotes for inspiration, and over 400 teachings for
reflection and inspiration. Start bells, interval bells, and end bells are offered
for silent meditation, as well as 27 guided meditations of various lengths.
The app also includes instructions for beginners and mindfulness techniques
for living a more mindful life.

Mindful Meditation Hypnosis

Mindful Meditation Hypnosis features soothing, therapeutic hypnotherapy
tracks that can be customized. Meditation power, deep peace and relaxation,
connection to higher self, positive thinking, mental clarity, and better sleep are
advertised as benefits. Options include positive thinking, financial success,
attract good luck, law of attraction, relaxation, focus, face your fears, mindful
eating, deep sleep, seduction, intimacy, inner peace and calm, confidence
and inner strength, and lucid dreaming.

Mindfulness Lifestyle
Mindfulness Lifestyle is an app for mindfulness exercises. Mindfulness
meditation is described as a way to develop focusing skills, resilience, and

well-being. Furthermore, mindfulness can improve abilities to pay attention,
calm down, and make better decisions. Mindfulness Lifestyle is designed
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to increase well-being through teaching mindfulness-based meditation on
the go. The sessions include the raisin exercise, dealing with anger, mindful
seeing, anxiety reduction meditation, mindful listening, meditation on love,
peace, and happiness, the self-compassion pause, self-inquiry meditation,
five senses exercise, the mini-mindfulness exercise, stare at the center,
meditation on depression, controlling negative thoughts, meditation on joy,
mindful walking down the street technique, the three-minute breathing space,
dialectical behavioral therapy, observe a leaf for five minutes, mindful eating
for four minutes, observe your thoughts for fifteen minutes, mindfulness
bell exercise for five minutes, stare at the center, mindfulness techniques for
depression, mindfulness techniques for anger, mindfulness techniques for
anxiety, mindfulness-based eating awareness training, mindfulness techniques
foraddiction, mindful breathing, mindful awareness, mindful listening, mindful
immersion, mindful appreciation, the body scan, and mindful observation.

Guided Mindfulness Meditation

Guided Mindfulness Meditation is a way to learn to meditate in five minutes
per day. The app provides guided meditations that can be used for different
needs of everyday life. It promotes an increase in concentration, reduced
stress, improved cognitive abilities, help with attention deficit and anxiety,
memory, decrease in anger and stress, and increase in happiness. This app
is available in English, French, German, Italian, Japanese, Korean, Russian,
Simplified Chinese, Spanish, and Traditional Chinese.

Mindfulness: The Art of Being Human

Mindfulness: The Art of Being Human is based on Western psychology
and Eastern mindfulness practices and promotes improved mood, better
concentration, increased creativity, reduced stress, and managing emotions.
The app was researched and written by Reuben Lowe, a mindfulness therapist
and clinical practitioner specializing in contextual psychology.

MindPilot: Mindfulness Course and Meditation
MindPilot: Mindfulness and Meditation course helps de-stress, promotes

better sleep, and a greater sense of well-being. There are over 20 how to
meditate audio tools with a special section on performing better each day
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and successfully meeting daily challenges. The mindful moments section
includes mindful eating, mindful walking, and other exercises.

Mindfulness: Mindfullness and Meditation for dummies

Mindfulness: Mindfullness and Meditation for dummies provides quick and
simple one minute mindfulness exercises for every day.

Pacifica for Stress and Anxiety

The Pacifica app was designed from psychologist tools based on Cognitive
Behavioral Therapy, mindfulness meditation, relaxation, and mood and
health tracking. Stating that stress, anxiety, and depression can be caused by
cycles of negative thoughts, that can lead to actions from physical feelings
and emotions, the app helps break the cycle through managing stress, anxiety,
and depression. The app includes over 30 audio exercises for relaxation and
mindfulness including soundscapes, deep breathing, muscle relaxation, and
mindfulness meditations. Self-help paths are guided audio lessons designed to
help with stress, anxiety, and depression with an introductory path, two paths
focused on Cognitive Behavioral Therapy, and one mindfulness path. There
is also a mood tracker that can be used to rate mood and feelings throughout
the day and make a note of any triggers. The psychologist designed analysis
tools are for recording thoughts and using journaling for analyzing distorted
thinking patterns. Cognitive Behavioral Therapy then helps break negative
thought cycles through promoting balanced thinking. The daily challenges
and goal tracking uses a one day at a time approach to facing anxiety and
working towards long-term goals. There is also a built-in health tracker to
record exercise, sleep, and food that could affect anxiety and mood. The
community component allows individuals to offer support, share stories,
and advice.

Diet

Stress can cause cortisol levels to increase. When cortisol levels increase,
food cravings also increase. These cravings are often for carbohydrates,
creating a vicious cycle. Prevention magazine suggests eating foods that are
rich in nutrients and energy to help stress instead of comfort foods that are
often high fat and sugar (Glassman, 2017). Eating the right foods can help
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bring focus and balance to stressful situations. Wu et al. (2017) explain that
the development of depression is associated with dysfunction in the central
nervous system and found that taurine can provide an antidepressant effect
and protect brain development while improving learning and memory.
Furthermore, they propose that functional food could prevent depression.

Prevention magazine suggests eating the following foods to fight stress:
asparagus due to the high folate content, avocados due to glutathione content,
berries for anthocyanins (antioxidants that help the brain produce dopamine)
cashews and oysters for zinc, chamomile tea for its calming effect, chocolate
forpolyphenols and flavanols, garlic and grass-fed beef for antioxidants, green
tea for theanine, oatmeal for complex carbohydrates, oranges for vitamin C,
and walnuts for alpha-linolenic acid (Glassman, 2017).

Mercola (2015) suggests ten superfoods to relieve stress. He emphasizes
that healthy foods can affect mood, relieve stress and tension, and stabilize
blood sugar. Dark green leafy vegetables are high in folate that help produce
neurotransmitters like serotonin and dopamine. Organic turkey breast is
a source of tryptophan that is converted to serotonin. Fermented foods
promote a healthy gut and healthy brain from good bacteria. Wild Alaskan
salmon contains omega-3 fatty acids that have been known to contribute to
emotional well-being. Blueberries, as recommended by Prevention are good
for anthocyanins. Pistachios can lower vascular constriction and can also
be therapeutic to shell. Dark chocolate, also recommended by Prevention,
is recommended by Mercola for the neurotransmitter, anandamide, that is
produced in the brain. Foods high in vitamin D like egg yolks and mushrooms
are alsorecommended. Seeds are good formagnesium to help regulate emotions
and promote a healthy well-being. Lastly, avocados are again recommended for
a variety of nutrients including potassium, vitamin E, B, and folate. Mercola
recommends staying away from sugar and starch when dealing with stress.
Sugar can cause fluctuation in blood sugar which can lead to mood swings.
Gluten is also said to be a poor choice when dealing with stress as it inhibits
the production of serotonin. The synthetic ingredients in processed foods
should also be avoided as they are also known to lower moods.

The use of mobile phone apps for diet and weight loss is relatively new.
Zaidan and Roehrer (2016) studied the usability of Australian mobile phone
apps for socially focused weight loss and diet wellness apps. A justification
evaluation framework resulted from their study and found that ease of use, bar
code scanning, reminder, synchronization, and motivation were significant
attributes and recommended for weight loss and diet apps.
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There are a variety of apps to help track food and keep dieting on track:
Lose It!: Calorie Counter

Lose It calorie counter is a tool for tracking meals, exercise, and nutrition. It
provides a barcode scanner, searchable list of common items, and database of
popular restaurant meals. The app also has a social feature to find inspiration
from others.

My Diet Coach: Weight Loss

My diet coach is described as easy, fun, and motivating. Goals can be set
through the app and progress can be tracked. It also offers reminders, inspiring
tips, and daily quotes. This app is available in English, French, German,
Italian, Polish, Portuguese, Russian, and Spanish.

MyFitnessPal

MyFitnessPal makes tracking food fast and easy with a large food database
and barcode scanner. There is also a recipe importer, restaurant logger,
water tracker, step tracker, exercise log, community feature, chart progress,
and goal setter. This app is available in English, Danish, Dutch, Filipino,
French, German, Indonesian, Italian, Japanese, Korean, Malay, Norwegian
Bokmal, Polish, Portuguese, Russian, Simplified Chinese, Spanish, Swedish,
Traditional Chinese, and Turkish.

8fit Workouts and Meal Planner

8fit has a community of over 20 million users. The app offers customized
workout and meal plans to help reach wellness goals. Features include wellness
goals, fitness level measurement, and custom workouts and meal plans. Proper
exercise form and progression is explained, and ingredient alternatives are
provided for all recipes. This app is available in English, Spanish, German,
French, Portuguese, and Italian.
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MyPlate Calorie Counter

MyPlate allows users to set a personalized calorie goal, keep track of weight
and progress, track calories, and set meal reminders. This app also features
in-app workouts, a macronutrient snapshot of daily protein, carbs, and fat,
an eight-week meal plan, and community support.

Exercise

In addition to eating foods that promote good mood and emotional health,
exercise is known to have a positive effect on stress, anxiety, and depression.
Young (2007) explains how exercise can increase serotonin in the brain and
treat depression without drugs. Craft and Perna (2004) suggest exercise
as behavioral therapy for depression. Mangerud, Bjerkese, Lydersen, and
Indredavik (2014) found lower levels of physical activity in adolescent
psychiatric patients compared to the general population and emphasize the
importance of promoting mental and physical health early in life. Although
studies on using apps to promote exercise are limited, Middelweerd, Mollee,
Wal, Brug, and Velde (2014) studied the behavior techniques commonly used
in exercise apps and found self-monitoring, feedback on performance, and
goal setting to be the most frequently used.
There are a variety of apps for tracking exercise and exercise programs:

BodBot Personal Trainer

BodBot is a digital personal trainer app that is customizable for individual
fitness goals, resources, physical abilities, and more. The workouts are
designed to meet the user’s level and adapts over time. This app is available
in English, Arabic, Catalan, Croatian, Czech, Danish, Dutch, Finnish, French,
German, Greek, Hebrew, Hungarian, Indonesian, Italian, Japanese, Korean,
Malay, Northern Sami, Norwegian Bokmal, Polish, Portuguese, Romanian,
Russian, Simplified Chinese, Slovak, Spanish, Swedish, Thai, Traditional
Chinese, Turkish, Ukrainian, and Vietnamese.
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Fit30: Home Workouts Exercise

Fit30 is an app for in-home workouts that do not require any equipment.
The workouts are designed to maximize fat loss, tone abdominals, buttocks,
and leg muscles. The program is designed to be completed in 30 days with
intensity increasing and recovery days built in. The high-intensity training
is supposed to boost metabolism. This app is available in English, Danish,
Dutch, Finnish, French, German, Greek, Indonesian, Italian, Japanese, Korean,
Malay, Norwegian Bokmal, Portuguese, Russian, Simplified Chinese, Spanish,
Swedish, Thai, Traditional Chinese, Turkish, and Vietnamese.

Sworkit: Workouts and Plans

Sworkit offers a variety of types and lengths of body weight exercises. Features
include guided workout plans, custom exercise intervals, unlimited workouts,
and trainer advice. The app is available in English, French, German, Hindi,
Italian, Japanese, Korean, Portuguese, Russian, Simplified Chinese, Spanish,
and Turkish.

Daily Workouts Fitness Trainer

Daily Workouts Fitness Trainer offers fast and effective workouts including
targeted workouts that are 5 or 10 minutes in length, full body workouts that
are 10 to 30 minutes each, video demonstrations, on-screen instructions
with timer, and an integrated health app. This app does not require internet
access for most of the workouts and is available in English, Arabic, Catalan,
Croatian, Czech, Danish, Dutch, Finnish, French, German, Greek, Hebrew,
Hindi, Hungarian, Indonesian, Italian, Japanese, Korean, Malay, Norwegian
Bokmal, Polish, Portuguese, Romanian, Russian, Simplified Chinese, Slovak,
Spanish, Swedish, Thai, Traditional Chinese, Turkish, Ukrainian, Vietnamese,
and Welsh.

Weight Loss Fitness

Weightloss fitness is a six-week program that provides easy workouts forhome
in as little as six minutes per day. The app provides music and reminders, as
well as progress and tips. It can also be synchronized with Apple Health and
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is available in French, Japanese, Portuguese, Korean, Simplified Chinese,
Italian, Spanish, Russian, and German.

30 Day Fitness Challenge Log

The 30-day fitness challenge log is a trainer and tracker that increases counts
per set. The program is personalized based on fitness level and offers 80
professional workouts. This app is only available in English.

Social Media

The Royal Society for Public Health report, Status of Mind (2017), found social
media can improve access to health information and emotional support for
young people. Over 90% of 16 to 24-year olds reported using the internet for
social networking. Those who use social media reported feeling emotionally
supported by their contacts; however, social media use was also linked to poor
sleep and increased rates of anxiety and depression. The report calls social
media platforms to identify and offer support for users who may be suffering
from mental illness. The report also recommended posting warnings for heavy
social media use and alerts for digitally manipulated photos. Appropriate
social media use could be taught to youth and those working with youth
could also be trained on social media use. The report calls for more research
on the effects of social media on young people’s health.

LIMITATIONS OF CURRENT RESEARCH

In the fast-paced world adolescents are growing up in, they face more stressors
than ever before. Atthe same time, technology provides more treatment options
than ever before. Studies on prescription antidepressant use by adolescents
are limited and raise concerns for privacy and safety. Brain development
research is complex and limited. Many of the treatment app options discussed
in this chapter are new and have limited research. Furthermore, many research
studies are limited to adults, and many apps are designed for adults. These
apps are difficult to study due to the variety of options available and the fact
that they change quickly.
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SOLUTIONS AND RECOMMENDATIONS

The impact adolescent chronic stress has on the brain, depression, and anxiety
is concerning. The relationship between psychosocial stressors and disease
is affected by the number, nature, and persistence of stressors, in addition to
an individual’s vulnerability, psychosocial resources, and patterns of coping
(Schneiderman et al., 2005). Research is needed for the impact chronic
stress has on brain development in adolescents, and while there are many
associations between chronic stress, depression, and anxiety, the solutions and
treatment options are complicated. Much of the existing research recommends
professional treatment. Itis recommended that the treatment options presented
in this chapter are used in addition to professional treatment. While some
may benefit from one app, others may find another more helpful or benefit
from something completely different. As every individual’s situation and
circumstances are unique, so are the best treatments.

FUTURE RESEARCH DIRECTIONS

Future research is needed on using biofeedback, mindfulness, diet, exercise,
and social mediato treat chronic stress and depression. These treatments could
be researched alone or in combination with psychotherapy and or medication.
These treatments could be further studied more specifically by incorporating
app use. Apps like Calm, Headspace, and Breeth have specific options for
kids. There isresearch potential for determining how the problems adolescents
face are created and treated with technology. Tottenham and Galvan (2016)
suggest future research on adolescent stress and affective, motivational, and
cognitive systems to study how alterations in one region of the brain affect
others through the use of fMRI data. Research is limited on mobile apps
for mental health. Donker et al. (2013) suggest research to develop and test
evidence-based programs for mental health apps. The variables for future
research studies are complex, and as technology offers more options for self-
help, research becomes more challenging.

65

printed on 2/10/2023 11:02 PMvia . Al use subject to https://ww.ebsco.coniterms-of-use



Adolescent Chronic Stress

CONCLUSION

Children and adolescents who deal with chronic stress deserve the best treatment
possible. The impact stress could have on adolescent brain development is
alarming, and the growing number of adolescents prescribed antidepressants
raises concern over effectiveness, suicide and other side effects. Psychotherapy,
biofeedback, mindfulness, diet, exercise, and social media use are worth
investigating. Based on the limited studies available, apps for biofeedback,
mindfulness, diet, and exercise are promising, but require more research.
Many of these apps include a community feature which supports social media
use as a treatment option, but also requires more research.
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KEY TERMS AND DEFINITIONS

Antidepressants: Pharmaceutical treatment for depression.

Biofeedback: The use of breathing and heart rate to change physiology.

Centers for Disease Control and Prevention (CDC): United States
government health protection agency.

Cognitive Behavioral Therapy: A talk form of psychotherapy.

Major Depressive Disorder (MDD): A mood disorder that interferes
with day to day life.

Mindfulness: Awareness of body and mind in the present.

National Center for Health Statistics (NCHS): An agency in the United
States that is responsible for statistical information that is used to set policies
and guidelines to improve health.

Organization for Economic Cooperation and Development (OECD):
An intergovernmental economic organization consisting of 35 countries
promoting economic progress and trade.

Psychotherapy: Psychological mental health treatment, sometimes referred
to as talk therapy.

Social Media: Platforms that allow users to share information through
social networking.
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Chapter 3

Neurophysiological and
Neurobiological Basis of
Emotions and Mood
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University of Belgrade, Serbia

ABSTRACT

Emotions and mood are complex psychic phenomena that play important
roles in everyday behavior. No anatomical structure can be identified as a
specific brain center for emotions, and a neurophysiological basis of emotions
is unclear and hard to define. Today, it is thought that neurotransmitters such
as dopamine, serotonin, and norepinephrine have important roles in mood
regulation, and much of the evidence for this assumption is based on the
effectiveness of antidepressant medications currently available in psychiatric
practice. James-Lange, Cannon-Bard, and Schachter’s and other theories
historically tried to explain the origin and formation of emotional responses.
Despite extensive research efforts on this topic, many aspects regarding the
nature of emotional responses remain unclear. Multidisciplinary approach,
including the adequate cooperation of psychiatrists, neurophysiologists, and
experts from other areas, is needed to provide us with a more comprehensive
insight on biological basis of conative psychic functions.
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INTRODUCTION

Emotions are a complex psychic function for which there is no precise and
comprehensive definition. Emotions reflect the individual’s mental attitude
towards an object (i.e. another individual) or a phenomenon, as well as a
consequent mental reaction that influences an opinion about that object or
phenomenon (or interaction with it). Mood differs from emotions in terms
that it lasts longer, is less intense and less focused on a particular object. In
mammals, it is considered that the limbic system is the main structure in the
central nervous system responsible for the emergence of emotions. However,
with regard to the maintenance and modulation of emotions, many regions
in the cortex, thalamus and basal ganglia are also of great significance.

There are numerous classifications of emotions according to the level of
intensity, or satisfaction associated with them. Paul Ekman, afamous American
psychologist, defined six basic emotions in the middle of the twentieth century:
anger, disgust, fear, happiness, sorrow and surprise. These emotions are
present in every person, regardless of their affiliation to a particular culture
/ subculture, religion, customs and attitudes.

Positron emission tomography (PET) technique, as well as various other
methods for in vivo monitoring the activity of the brain regions, have opened
new possibilities in researching the neurophysiological basis of emotions. A
number of experimental animal models have also been developed to examine
oxygen consumption, glucose metabolism and other substances in the central
nervous system, and based on their conclusions, the specific regions of the
brain were proposed to be involved in the modulation of emotions and mood
(Young et al., 2018).

There are three major brain neurotransmitters that have been suggested
to have an important impact on mood regulation in physiological and
pathological conditions: dopamine, serotonin and norepinephrine. Dopamine
is the most important neurotransmitter in brain reward circuits, and regions
that act as the “pleasure centers” of the central nervous system are abundant
with dopaminergic neurons. Norepinephrine has a major role in arousal and
sleep/wake cycles, but is also a potentially important mood regulator in both
mentally healthy and depressed individual. Today, one of the most frequently
prescribed classes of antidepressant medications are selective serotonin
reuptake inhibitors which may increase serotonergic brain transmission.
However, despite significant advances in the field of neuropharmacology, itis
stillimpossible to fully understand the relation between brain neurotransmitter
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activity and emotion/mood (Bressan & Crippa, 2005; Drevets et al., 2007,
Stahl, 2013).

BRAIN REGIONS RELATED TO EMOTIONS AND MOOD

Over the past few years, in many publications, the importance of the prefrontal
cortex in the modulation of both positive and negative emotions has been
highlighted. Left prefrontal cortex, as well as the nerve pathways in the nearby
white mass of the brain seem to be of particular importance. Harmon-Jones
and associates have shown that after the induction of an unpleasant emotion
(after suffering an insult), the activity of the left frontal cortex increases,
while on the right it decreases.

It is believed that amygdaloid nuclei are of particular importance in the
creation and modulation of feelings of fear, anger and disgust. Amygdala
are anatomically composed of the basolateral complex, a medial nucleus,
the medial nucleus, the cortical nucleus, and the intercalated cell clusters. It
is still not known whether any of these structures is responsible for specific
emotions. It is possible that there are significant differences between the
amygdala on the left and the right. According to some authors, the right
amigdaloid core is primarily responsible for negative emotions. Amygdala
are closely related to other parts of the limbic system, and in particular to the
structures responsible for the learning and memory process. The relationship
with the hippocampus ensures that amygdaloid nuclei have a potentially
important role in information selection and storage in long term memory.
Such emotional learning is considered to be the key for the development and
normal functioning of interpersonal relationships and connections. The latest
research suggests that the amygdala is also significant in the modulation of
positive emotions (Albert, Vahid-Ansari, & Luckhart, 2014; Haller, 2018;
Mohammadi, Haghir, Fazel, & Vafaei, 2013; Young et al., 2018).

Central nucleus of the amygdale may be responsible for the changes in
sympathicus resulting from emotions. This is one of the most important output
structures within amygdala and connects them with regions of brain stem
involvedininternal organ functions. The major neurotransmitter participating
in this connection is dopamine. Also an important projection of his nucleus
goes to hypothalamus which serves as the higher autonomic nervous centre.
This way, amygdala may influence blood pressure, heart frequency, as well
as the rate of respiration. It is possible that, this way, particularly information
on present or past experiences including pain and discomfort, may cause
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changes in autonomic nervous system activity (Haller, 2018; Mohammadi
et al., 2013; Young et al., 2018).

Neuronal circuits in amygdala can be activated in both the circumstances
that are related to happiness and sadness. This has been indicated in various
neuroimaging studies trying to assess the function of specific brain regions
as the result of emotions induced by external factors. In patients suffering
from depression, it is possible that reactivity of these neurons in amygdala
is increased for sadness-related factors, whereas the reactivity for happiness-
inducing factors is reduced. Whether this is an inherited or acquired trait of
this brain structure is unclear.

Cingulate cortex, or cingulate gyrus, is another structure that plays a very
importantrole in the formation and alteration of emotions and mood. The front
cingulate cortex is located below the genu of corpus callosum, closely related
to the thalamus and other parts of the limbic system, and actively participates
in the flow of information through the Papez circuit. It is considered to be
important in the detection of errors and conflicts of information in the limbic
system. The posterior cingulate cortex is closely related to the hippocampus
and therefore has a certain function in emotional memory. It is possible that
this structure participates in attaching emotional coloration to autobiographical
data, or events from personal history. The posterior cingulate cortex is active
in the modulation of both positive and negative emotions (Berlim, McGirr,
Van den Eynde, Fleck, & Giacobbe, 2014; Bersani etal.,2014; Pauc & Young,
2010; Pecina et al., 2013; Rogers et al., 2004).

Therole of hippocampus in emotions is particularly important and complex.
The hippocampus belongs to the limbic system and has certain functions
in approach-avoidance conflict processing. Approach-avoidance conflicts
basically occur when the same situation/process can result in both a positive
and negative outcome, and the prediction of outcome is difficult orimpossible.
For example, an experimental an experimental animal that presses a lever
sometimes receives a reward (food), and sometimes a punishment electric
shock). The animal does not know outcome, and is basically in a conflict
regarding whether to apply approach avoidance — based behavior. Ventral
regions of hippocampus have particularly been implicated to participate in
emotional regulation during this conflict. Lesions in ventral hippocampus
may be related with the reduction of anxiety and increase of exploratory (risk
analysis) behavior (Andersen, 2007; R. C. Cannon, Wheal, & Turner, 1999;
Hayman et al., 1998; Nicholson & Geinisman, 2009; Pantic et al., 2015).

76

printed on 2/10/2023 11:02 PMvia . Al use subject to https://ww.ebsco.coniterms-of-use



EBSCChost -

Neurophysiological and Neurobiological Basis of Emotions and Mood

JAMES-LANGE, CANNON-BARD
AND SCHACHTER’S THEORIES OF
NEUROPHYSIOLOGICAL BASIS OF EMOTIONS

Inthe past, there have been various theories that tried to elaborate the association
between emotions and physiological changes in organ/tissue functions. Some
of the most prominent include James-Lange, Cannon-Bard and Schachter’s
theories. William James (1842-1910) and Carl G. Lange (1834-1900) focused
on the relationship between peripheral stimuli and emotions. They assumed
that peripheral stimuli in the body (emotion-producing stimuli) are causing a
specific physiological response thatis perceived in a way that can be explained
as having an emotion. Physiological response may be the activation of the
autonomic nervous system. In other words, the peripheral sensation is crucial
for emotional life. There were some researchers in the past who supported this
theory by emphasizing the role of spinal cord and afferent neural pathways in
mood. Destruction or damage of afferent pathways and sensory imput to the
brain may lead to the decrease of intensity of certain emotions and affects.
In this view, thalamus has one of the most important roles in this process.
However, James-Lange theory failed to receive significant support from
academic community (W. B. Cannon, 1987).

Another theory was suggested by Philip Bard (1898-1977) and Walter
Cannon (1871-1945) with an emphasis to the brain functions, rather than
the functions of the autonomic nervous system as curtail for emotion
occurrence. Cannon became famous for his concept of Fight-or-flight response
(hyperarousal, the acute stress response) in which a perceived danger (to
physical or mental health) leads to a physiological response that manifests
as an activation of the sympathetic nervous system. The brain makes a
decision if the threat is sufficiently big to cause the response. In other words,
the autonomic nervous system reaction is the effect (not the cause) of the
emotion. The emotion predates the autonomic activity, which takes much
more time to develop.

Finally, Schachter and Singer (1962) proposed another theory, in which
the emotional response is a resultant of the cognitive functioning on one
hand, and physiological arousal on the other. Cognitive functioning and
interpretation of the emotional state, depends not only on internal factors,
but also on a wider social context and environment. Physiological arousal
(i.e. sympathetic activation, or adrenalin injection) provides a basis which
is further upgraded by cognitive system and influenced by external context
(Schachter, 2013).
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DOPAMINE AND EMOTIONS

Dopamine is one of the mostimportant regulatory neutransmitters in the central
nervous system. It belongs to the group of catecholamine compounds, which
alsoincludes other neurotransmitters, norepinephrine and epinephrine. There
are several dopaminergic pathways in the brain, some of which are important
for motor functions, while others are directly or indirectly included in limbic
system regulation. Dopamine is vital for emotional responses and mood, but
also for other aspect of psychic functioning. Apart from depression, many
mental disorders such as schizophrenia and other psychoses have in their
pathogenesis alterations in dopamine transmission in different brain regions.

Dopamine receptors can be divided to 2 distinct families: D1-like family
(D1 and D5), and D2-like family (D2, D3 and D4). These G protein-coupled
receptors are spread throughout the brain and play important roles in cognition,
arousal, reward-related functions, craving mechanisms, memory, learning,
and even hormonal release. The receptors can be also found outside the
central nervous system, the examples being heart, blood vessels and kidney
(Besser, Ganor, & Levite, 2005; Bressan & Crippa, 2005; Lovheim, 2012;
Pecina et al., 2013).

Adequate dopamine transmission is essential for reward-motivated behavior
inboth humans and animals. Brainreward circuitis rich in dopamine receptors,
and probably the most important part of this dopamine-related reward system
includes the mesolimbic pathway connecting ventral tegmental area and
nucleus accumbens. Mesolimbic pathway is thought to play a major role
in incentive salience, a process that is responsible for formation of desire
towards reward stimuli. The desire is the essence behind the development of
motivation, and the motivation results in appetitive behavioral. Apart from
incentive salience positive reinforcement as a form of behavioris alsoregulated
by this pathway. During positive reinforcement, an event or stimulus that
causes pleasure is associated with a preceding behavioral pattern, resulting
in a the behavioral pattern to take place more often. Positive reinforcement
plays a vital role in the development of addiction to psychoactive substances.
Also, aversion-related cognition is thought to be, at least indirectly related
to the function of mesolimbic pathway (Bressan & Crippa, 2005; Pecina et
al., 2013).

Another important dopaminergic pathway with impact on emotional
functioning is a mesocortical pathway. It associates ventral tegmental area
with the prefrontal cortex. Prefrontal cortex is not a homogenous region of

78

printed on 2/10/2023 11:02 PMvia . Al use subject to https://ww.ebsco.coniterms-of-use



EBSCChost -

Neurophysiological and Neurobiological Basis of Emotions and Mood

the brain, but it is rather functionally divided into smaller units. Dorsolateral
prefrontal cortex may have role in cognitive functioning both physiologically
and during various mental disorders. On the other hand, ventromedial
prefrontal cortex may have a substantial modulatory effects on mood and
affective responses. For example, in schizophrenia, affective symptoms such
as reduced emotional responsiveness, reduced interest and reduced social
drive, may be the consequence of the dopamine-related dysfunction of the
ventromedial prefrontal cortex (Stahl, 2013).

Itis possible that the main role of dopamine in mood regulation is providing
the capacity of the brain to feel and adequately interpret pleasurable stimuli.
In other words, feelings of happiness, joy, as well as self-confidence and
enthusiasm for everyday activities may be at least partially associated to
dopamine transmission. Reduced positive affect which includes inability
to experiance pleasure (anhedonia), loss of joy, reduced alertness and
energy frequently occurs during depression. In these cases administration
of antidepressive medications which increase dopamine transmission might
be a good strategy, however this assumption needs confirmation in future
research (Stahl, 2013).

Indeed, there are medications that exhibit their activity, at least partially,
through the increase of dopamine transmission. The example could include
bupropion (marketed as Wellbutrin and Zyban) which is acommonly prescribed
antidepressant. Bupropion is a norepinephrine-dopamine reuptake inhibitor
(NDRI) and acts by inhibiting dopamine transporter and norepinephrine
transporter on the cell membrane consequently increasing the concentrations
of both neurotransmitters in the synaptic cleft. There are indications that
bupropion may be effective in treating the depression-related reduction of
positive affectin cases when conventional antidepressants (selective serotonin
reuptake inhibitors SSRIs) fail to do so (Demyttenaere & Jaspers, 2008;
Dhillon, Yang, & Curran, 2008; Patel et al., 2016).

Some selective serotonin reuptake inhibitors may also have an effect
on dopamine transmission as well. The example would include sertraline
(commonly marketed as Zoloft), which in some countries is one of the most
frequently prescribed antidepressants. To which extent sertraline is effective in
positive affect enhancement remains unclear. The issue is further complicated
knowing that serotonin and dopamine transmissions are often interrelated,
so one neurotransmitter can influence the level of the other and vice versa
in different regions of the brain.
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MOOD, EMOTIONS AND BRAIN
SEROTONERGIC TRANSMISSION

Serotonin (5-hydroxytryptamine, 5-HT) chemically belongs to the group of
monoamine neurotransmitters and, according to some authors, might play a
key role in regulation of affective responses and mood. Serotonin receptors
are numerous and are distributed throughout the central nervous system as
well as other tissues and organs. Serotonin is able to activate and regulate
numerous intracellular signaling pathways such as the one via adenylyl
cyclase and cyclic AMP. The resulting intracellular second messenger cascade
influences membrane ion channel activity, gene expression and other aspects
of cellular function (Albert et al., 2014; Cipriani, 2003; Drevets et al., 2007;
D. R. Kim, Snell, Ewing, & O’Reardon, 2015; S. K. Kim & Jeon, 2012).

The main source of serotonin in the central nervous system are the raphe
nuclei which are located in the brain stem and closely associated with reticular
formation. Axons of the neurons of the raphe nuclei reach the majority of
brain regions. The raphe nuclei can be divided into two major groups: the
caudal (raphe pallidus nucleus, raphe obscurus nucleus, lateral medullary
reticular formation, and nucleus raphe magnus) and the rostral group (the
dorsal raphe nuclei, the median raphe nuclei and the caudal linear nuclei).
The exact impact of each of the mentioned nuclei on mood and emotions is
unclear.

Most of the evidence for the role of serotonin in mood and emotions, is
centered around the drugs that increase serotonergic transmission and their
effectiveness in the treatment of depression. Selective serotonin reuptake
inhibitors, as previously mentioned, inhibit the protein pump (serotonin
transporter) that evacuates the neurotransmitter from the synaptic cleft. This
way, serotonin stays longer in the cleft and exhibits its activity on the receptors
located on postsynaptic membrane. Some commonly used antidepressants with
this dominant mechanism of action include Citalopram (Celexa), Escitalopram
(Lexapro), Paroxetine (Paxil), Sertraline (Zoloft), Fluoxetine (Prozac) and
Fluvoxamine (Luvox).These are currently ones of the most commonly used
medications for the treatment of not only major depression, but also various
anxiety disorders (generalized anxiety disorder, panic disorder etc). Many
other medications applied in contemporary psychiatry for the treatment of
affective and anxiety disorders, although not officially belonging to the SSRI
group, also may increase serotonergic brain transmission, sometimes by
blocking the serotonin transporter, and sometimes by some other molecular
mechanism (Stahl, 2013).
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However, it should be noted that many issues regarding the molecular
activity and pharmacodynamics of SSRIs remain unclear. Forexample, SSRIs
donotexhibit their action only on serotonin transported. As mentioned before,
sertraline also blocks dopamine reuptake. Fluoxetine is also (a relatively
weak) norepinephrine reuptake inhibitor (blocks norepinephrine transporter).
Paroxetine also has certain anticholinergic activity (blocks M1 receptor) and
also inhibits the enzyme nitric oxide synthetase.

Itis possible that serotonin action (and dysfunction) is related to the features
(and symptoms) of negative affect. Dysphoric mood during depression, fear
and anxiety as symptoms of some depressed patients, as well as irritability,
hostility and other negative experiences may be related to serotonin receptor/
neurotransmitter dysfunction. The same goes to the feeling of loneliness that
occurs (often without an obvious reason) during depression. This characteristic
of serotonin as a neurotransmitter is contrary to dopamine, whose lack is
connected to the reduced positive affect, as mentioned earlier. Therefore, it
may be possible that in depressed patients with the predominant symptoms
of increased negative affect, SSRIs might be more effective than dopamine
reuptake inhibitors. Nevertheless, this is only an assumption and needs to be
further investigated and confirmed (Cipriani, 2003; Padovan, 2013).

The most important metabolite of serotonin is 5-Hydroxyindoleacetic
acid (5-HIAA). Its creation is catalyzed by Monoamine oxidases (MAO)
and aldehyde dehydrogenase. It can be measured in urine (24-hour urine
samples) and is a valuable indicator of serotonin concentrations in the human/
animal organism. This compound is also present and can be measured in
cerebrospinal fluid. Both in bipolar and unipolar depression patients, there
are indications that cerebrospinal levels of 5-HIAA are decreased, however,
some authors failed to reach this conclusion. Thus, it is still unknown if
this metabolite can be used as an effective biological marker of depression.
Reduction of 5-HIAA in cerebrospinal fluid has also been associated with
suicidal behavior, as well as aggression (Stahl, 2013).

Increasing or decreasing brain serotonin levels does not necessarily lead
to changes in affective behavior. The same goes to the levels of serotonin
outside the central nervous system. This is a recently developed hypothesis,
and it is contrary to the previous belief that serotonergic system is the main
contributor to mood and emotions. For example, a study by Mariana Angoa-
Pérez and associates, published in 2014 in ACS Chem Neurosci described
the experiments on mice lacking the gene for tryptophan hydroxylase 2, a
rate-limiting enzyme in the serotonin synthesis in the brain. Behavioral tests
done on these animals (i.e. forced swim test, sucrose preference test, or tail
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suspension test) produced very similar results as in wild-type controls. The
same was the case with responses to unpredictable chronic mild stress. This
study, along with others challenged the established paradigm of serotonin as
the main factor in emotional regulation and depression pathogenesis(Angoa-
Perez et al., 2014).

Normal levels of serotonin in prefrontal cortex may be important for
developing and sustaining behavioural self-control. This is particularly the case
with orbitofrontal cortex. Serotonergic dysfunction (low levels of serotonin)
in this part of the central nervous system has been linked to aggressive
behavior. The aggression could be the result of the loss of impulse control.
However, the studies on the connection between serotonin and impulsive (and
non-impulsive) aggression have been done a relatively low samples without
reaching the definite conclusions, so additional research on this subject will
be needed in the future.

There is acommon belief that dietrich in serotonin and its precursor, amino
acid tryptophan, can have a positive impact on emotions and mood. Some
such foods include bananas, turkey, nuts, seeds and dairy. However, there
is little evidence that increasing serotonin intake through food can increase
the its brain levels since it is doubtful that serotonin can pass through the
blood-brain barrier. Also, increasing tryptophan in plasma (by food intake)
is doubtful to be a significant contributor to the serotonin synthesis in the
brain tissue.

It is suggested that physical activity and exercise have beneficiary role in
depressed subjects, and the main mechanism of this effect may be the increase
in brain serotonin transmission. Motor activation may have the positive effect
on both the impulse frequencies in serotonergic neurons, and on the rate of
serotonin synthesis. However, it is still unknown if this effect is the result of
the direct influence of motor activation on serotonergic system, or if this is
done indirectly, through the activity of noradrenergic, or even dopaminergic
pathways.

Norepinephrine, Mood and Emotions

Norepinephrine (noradrenaline) belongs to the family of catecholamines (the
family also includes epinephrine and dopamine), and is both aneurotransmitter
and a hormone. Apart from brain transmission and regulation of neurological
functions, outside of brain, it is also vital for blood pressure regulation,
gastrointestinal motility, metabolism, and immune system functioning. It also
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plays a major role in sympathetic nervous system (Bradley & Lenox-Smith,
2013; Leonard, 1997; Lovheim, 2012).

In the central nervous system, probably the location with the highest
concentration of norepinephrine is pons and its locus coeruleus nucleus which
isresponsible for the majority of norepinephrine production in the brain. Locus
coeruleus is located close to the lateral floor of the fourth ventricle in rostral
partof the pons. Its projections are numerous and reach other parts of the brain
stem (including parts of the serotonergic system), thalamus, hypothalamus,
corpus amygdaloideum, cerebellum, as well as various cortical areas. It gets
inputs from hypothalamus, prefrontal cortex, nucleus paragigantocellularis,
and other brain regions and nuclei. Locus coeruleus is an important part of
reticular activating system which is responsible for regulating wakefulness
and sleep-wake cycles. Alertness, attention, arousal and many other brain
functions may be directly or indirectly regulated from the activity of locus
coeruleus neurons (Bradley & Lenox-Smith, 2013; Leonard, 1997; Lovheim,
2012).

The (adrenergic) receptors for norepinephrine are located on the surface of
the cell membranes. They are grouped into 2 families: alpha and beta. Alpha
family consists of alpha-1 (Gg-coupled, increases inositol triphosphate as
the second messenger), alpha-2 (Gi/Go-coupled, decrease cyclic adenosine
monophosphate as the second messenger). Beta family consists of beta-1,
beta-2, and beta-3, they are all Gs-coupled, and increase intracellular cyclic
adenosine monophosphate. In the central nervous system these receptors are
mostly excitatory. Alpha-2 are often located on presynaptic membranes and
act as a part of negative feedback loop in which the excess norepinephrine
inhibits its own release. Dysfunction of norepinephrine receptors has been
implicated as a potential contributing factor to many neurological and
psychiatric diseases.

Serotonin—norepinephrine reuptake inhibitors (SNRIs) were shown to be
particularly effective in mood disorders. Unlike classical SSRI medications,
they alsoincrease the levels of norepinephrine in the synaptic cleft by inhibiting
norepinephrine transporter (NET). Today, the most commonly used SNRIs
are Venlafaxine (Effexor), Duloxetine (Cymbalta), Milnacipran (Ixel, Savella,
Impulsor) and Desvenlafaxine (Pristiq). The efficiency of these drugs is
comparable to SSRIs, as are the potential side effects. Apart from treating
major depression, they can also be applied as a therapeutic strategy for a
variety of anxiety disorders, as well as attention-deficit hyperactivity disorder
(Venlafaxine) and chronic neuropathic pain (Bradley & Lenox-Smith, 2013).
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A specific class of medications with an impact on norepinephrine brain
transmission includes noradrenergic and specific serotonergic antidepressants
(NaSSAs), the common example being Mirtazapine, marketed under the
brand name Remeron. Mirtazapine is a potent antidepressant which acts as
an antagonist of serotonin 5-HT2A and 5-HT2C receptors. Apart from its
serotonergic action, it antagonizes the a2-adrenergic receptor. As mentioned
before, a2-adrenergic receptor is inhibitory in nature, it is located on a
presynaptic membrane, and acts as a part of negative feedback loop that
controls (inhibits) the excess release of norepinephrine. By blocking this
receptor, a NaSSA drug indirectly increases norepinephrine system activity
(Stahl, 2013).

Noradrenergic and serotonergic transmission systems in the brain are
interrelated on many levels, and many facts on these interactions are unknown.
For example increasing the activity of ol adrenoceptors can increase the
serotonergic activity. Also, blocking a2-adrenergic receptors can increase
the rate of firing in serotonergic neurons. So, in essence the effectiveness
of NaSSAs and SNRIs in depression treatment does not necessarily mean
that depression is (even partially) the result of dysfunction of noradrenergic
pathways in limbic system or other brain regions.

CONCLUDING REMARKS

The neurophysiological basis of mood and emotions is today a focus
of many research efforts often with conflicting results. The precise
physiological mechanisms of emotional regulation remain elusive and unclear.
Neurotransmitters such as dopamine, serotonin and norepinephrine have been
suggested as one of the most important modulators of emotional responses
and their dysfunction may be a contributing factor in the pathogenesis of
mood disorders. However, it is doubtful that a complex psychic function
such as emotions, or a mental disorder such as depression, can be explained
merely based on a chemical interaction of mediators/neurotransmitters and
their receptors. In the future, additional research is needed to provide us with
a more detailed scientific insight on these issues.
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ABSTRACT

Painand stress basically overlap in conceptual and physiological perceptions.
Chronic stress and chronic pain share a common behavioral model of failure
to extinguish negative memories as one of psychological and physiological
mechanisms of defense. They also have discrepancies such that the final
brain endophenotype of posttraumatic stress disorder (PTSD), depression,
and chronic pain appears to be different among the three conditions, and
the role of the hypothalamic-pituitary-adrenal axis remains unclear in the
physiology of pain. Persistence of either stress or pain is maladaptive and
could lead to compromised homeostasis. The effectiveness of interventions
that may increase return to work and patient satisfaction in trauma victims
should be a future directive of research.
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INTRODUCTION

The concept of pain has remained a topic of long debate since its emergence in
ancient times. It is considered that the initial ideas about pain as a new entity
were defined before 1800. Since then, different theories of pain have emerged
and become central topics of debate. The existing theories of pain may be
appropriate for the interpretation of some aspects of pain, but the history of
pain problems is as long as that of human beings and the understanding of
pain mechanisms is still far from very well defined and requires extensive
research.

Modern theories sought a consensus definition for pain, and in 1975,
the International Association for the Study of Pain defined the pain as “an
unpleasant sensory and emotional experience associated with actual or
potential tissue damage, or described in terms of such damage”.(IASP,2011)

As a physical phenomenon, the emotional state of a person, as well as the
context or situation associated with the pain also impacts the perception of the
nociceptive or noxious event. For example, if a human experiences a painful
event associated with any form of trauma a reoccurrence of similar physical
pain will not only inflict physical trauma but also the emotional and mental
trauma first associated with the painful event. That was a basic hypothesis
primarily for defining the concept of posttraumatic stress disorder (PTSD).
Research has shown that should a similar injury occur to two people, one
person who associates large emotional consequence to the pain and the other
person who does not, the person who associates a large consequence on the
pain event will feel a more intense physical pain that the person who does
not associate a large emotional consequence with the pain.

Acute pain with its unpleasant features plays an important role in protecting
the body from potential injury and represents the characteristic evolutionarily
created with the aim of survival. Painful sensation promotes achange in actions
and behavior which could stop any further injury. On the other hand, chronic
pain represents a pathologic condition which neither serves the defense of the
organism nor is it harmless. By the International Association for the Study
of Pain (IASP), the pain is considered to be chronic when it lasts or recurs
for more than 3 to 6 months(Chadi,2017)

Itis estimated that chronic pain affects about 20% of people worldwide3-6
and its treatment is considered to be a significant unmet therapeutic need.
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The link between stress and chronic pain is a well known but this interaction
still demands further investigation. Itis possible that there are common central
mechanisms that facilitate both stress and nociception. Investigation of this
relationship that exist between stress and nociception could possibly lead us
to the atypical approach in pain treatment (Ponsford,2008).

In this text the author aimed to give the overview of pain pathways and
pain matrix, discuss the potential mechanisms that underlies transformation
of pain from acute to chronic form and to point out the key site of action of
the currently available medications. Special attention will be devoted to the
reports of so far conducted investigations supporting and explaining potential
synergistic mechanisms of stress and chronic pain, pointing out the direction
for further investigations in search of more effective drugs or treatments for
chronic pain.

Pain is a multidimensional sensation comprising sensory information,
affective processing and a cognitive-evaluative component. Furthermore,
pain leads to changes in autonomic body functions such as blood pressure,
heart frequency. Pain perception can be substantially altered in different
psychiatric disorders.

Experimental studies have described different mechanisms for altered pain
perception and processing in several psychiatric disorders. Pain and stress
basically overlap in conceptual and physiological perceptions. Chronic stress
and chronic pain share a common behavioral model of failure to extinguish
negative memories as one of psychological and physiological mechanisms of
defense. They also have discrepancies such that the final brain endophenotype
of posttraumatic stress disorder (PTSD), depression, and chronic pain appears
to be different among the three conditions, and the role of the hypothalamic-
pituitary-adrenal axis remains unclear in the physiology of pain. Persistence
of either stress or pain is maladaptive and could lead to compromised
homeostasis.(Chadi, 2017)

Neuroanatomical morphological supstrate assumed to be involved in
pain processing and perception id dorsolateral prefrontal cortex(DLPFC).
As previously mentioned, depression presents the final endophenotype
of posttraumatic stress disorder. Depression is suppose to be overlapping
in a majority of times when it is difficult to distinguish between PTSD
and depression differentially in final diagnostic. Patients psychological
characteristics induce the prevalence of PTSD morbidity as well as coping
mechanisms. Neurophysiologically, in depression, reduced activity of the
dorsolateral prefrontal cortex is found to be involved in psychomotoric
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slowdown and attention and memory deficit. Also a positive correlation is
found to exist with the severity of trauma and pain perception.

The explanation of the reduced pain perception in depression lies in
cognitive deficit of pain processing stimuli, and manages the visualisation
of the hyperstimulation of this brain area.

Amygdala presents grey matter which activity is increased in depression,
but decreased activity is shown in healthy patients when experiencing pain.

Stress is often described as a feeling of being overwhelmed. Stress can
affect people of all ages, genders and circumstances and can lead to both
physical and psychological health issues. Stress presents any uncomfortable
emotional experience accompanied by predictable biochemical, physiological
and behavioral changes.(Baum, 1990; Anderson, 2003)

Chronic stress can occur inresponse to everyday stressors that are ignored or
poorly managed, as well as to exposure to traumatic events. The consequences
of chronic stress could be very serious, particularly if it induces to anxiety
and depression.

Chronic or ongoing pain includes several symptoms and conditions,
including acute posttraumatic pain, depression, hostility, anxiety, sleep and rest
disturbances (Castillo, 2006). In a study of Duivenvoorden et al., they found a
high prevalence of anxiety and depressive symptoms in a population with end-
stage hip and knee Osteoarthritis. After surgery a significant decrease of the
prevalence of anxiety and depressive symptoms for both hip and knee patients
was seen. In hip as well as knee patients, preoperative depressive symptoms
predicted a lower Patient Reported Outcomes after surgery. Hip and knee
patients with preoperative anxiety or depressive symptoms were less satisfied
postoperatively. Because of the close relationship between psychological
symptoms and pain and disability, the prevalence of psychological symptoms
would be high in end-stage hip and knee Osteoarthritis patients. Preoperatively
higher prevalence of depressive symptoms was found in hip than in knee
Osteoarthritis patients. And that might be aresult of the difference in ability to
perform their activities of daily living preoperatively (Duivenvoorden,2103).
Many trauma patients suffer from long term impairments, disabilities and
handicaps, and at least half of all major trauma patients are left with one
or more residual problems. Therefore, understanding the determinants of
long-term functional consequences following trauma is important in order

93

printed on 2/10/2023 11:02 PMvia . Al use subject to https://ww.ebsco.coniterms-of-use



EBSCChost -

Chronic Stress and Chronic Pain

to improve the chances of a patient’s recovery (Ponsord,2008). Trauma has
been proposed as a causal factor or trigger of chronic or persistent pain.

Work disability due to chronic pain is estimated to be four times more than
productivity lost due to lost workdays alone (Castillo, 2006). The results of
the prevalence and early predictors of chronic pain of major lower extremity
trauma patients, present that more than a quarter of the study group reported
that their pain highly interfered with daily activities (Clay et al., 2010).
Pain also has other consequences for its victims, including psychological
regression (Clay et al, 2010). Those who suffer from chronic pain also use
five times more health services than the general population (Castillo, 2006).
As surgeons, we know that pain is an inevitable result of traumatic injury
and the accompanying healing process. However, why do patients continue
to endure pain long after they have been treated?

CONCLUSION

The biomedical model of health focuses on pain as the result of a physical
injury (Clay et al., 2010). This makes it difficult to clinically explain the
presence of disability after the pathology related to the injury has healed .
Studies focusing on trauma populations suggest that factors during the course
of recovery other than the injury are critical to the development of persistent
pain and associated functional impairment. Such factors include high initial
pain intensity, PTSD, worker’s compensation status, education, low recovery
expectations and depression (Clay et al., 2010). In the aforementioned study
by Castillo et al. (Castillo, 2006), several early predictors of chronic pain were
identified at baseline, including having less than a high school education,
having less than a college education, low self efficacy for return to daily
activities, and high levels of alcohol consumption. In addition, high reported
acute pain intensity, sleep and rest dysfunction, depression and anxiety at 3
months post discharge were found to be predictors of chronic pain at 7 years
(Castillo,2006).

Return to work is defined as a complete or almost complete return to pre-
injury state. Return to work may represent the level of appropriate successful
social reintegration after minor or major trauma and therefore coming back
to work surrounding may indicate the level of personal fulfilment and sense
of self-worth. The effectiveness of interventions that may increase return to
work and patient satisfaction in trauma victims should be a future directive
of research.
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Chapter 5

Orthopedic Trauma and Post-

Traumatic Stress Disorder:
Stress Disorder Associated
With Trauma Injuries

Branislav Starcevic
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Serbia

ABSTRACT

Little is known about the clinical consequences of psychological morbidity
associated with orthopedic trauma. Anxiety disorders, depression, bipolar
disorder, schizophrenia, and personality disorders may all occur during the
postoperative period. There are no currently clearly defined relations between
orthopedic injuries and PTSD, but undoubtedly, we can say that, depending
on the personality traits, one can develop PTSD if the orthopedics trauma
triggers and induce PTSD in individuals, and that should be one of the main
future perspectives and goals of investigative studies. The effectiveness of
prevention strategies that could be developed through psychiatrists and
orthopedic surgeon cooperation strategies as well as developing strategies
when PTSD occur postoperatively should also be one of the main targets in
the near future, as PTSD as an entity presents one of the greatest disability
factors in society producibility nowadays, which is also very important from
the economy perspective.
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INTRODUCTION

Posttraumatic stress disorder (PTSD) is also common after surgery, especially
after traumatic injuries, but most important very often underrecognized and
undertreated and orthopaedic surgeon must remain aware of their possible
effect. McCarthy further identified a high correlation between the Brief
Symptom Inventory (a measure of psychological distress) and the Sickness
Impact Profile (a measure of patient function). A high index of suspicion for
the presence of psychiatric disorders is important in treating the orthopaedic
patient with multiple trauma, chronic disease, factitious disorder, or suspected
malingering or who fails toimprove withrecognized treatment. Recognition of
a psychiatric problem should be part of preoperative planning in orthopaedic
practice, and a formal psychiatric referral for diagnosis and treatment should be
made for the patient with significant psychiatric involvement. When associated
psychiatric disease is diagnosed and controlled before orthopaedic treatment,
the patient is more likely to comply with the treatment regimen, which may
lead to better results and less incidence of bad postoperative time. It is of a
great importance to have a rapid screening for psychiatric disorders as part
of the health assessment. And all that as a precaution in aim for patients to
attain maximal functional recovery. Presence of a positive psychiatric history
or a current psychiatric disorder should present a sign for a professional both
orthopaedist and psychiatrist to treat these patients in an appropriate way with
adequate emotional and therapeutic approach and treatment.

Not only most commonly connected with military combat, post-traumatic
stress disorder can occur in civilians with consequences that are just as serious.
Posttraumatic stress disorder is a type of anxiety disorder that occurs after a
person experiences a traumatic event involving physical injury, and occurs in
patients with an orthopedic injury. According to Daniel Aaron, MD, clinical
instructor in the department of orthopedics at Brown University, PTSD
occurs with a significant frequency in civilian patients who have sustained an
orthopedic trauma and it can hinder their emotional, physical and functional
recovery following orthopedic treatment. He also said that higher-energy
mechanisms are most commonly associated with PTSD, but no specific type of
fracture or injury has been identified for itself, so any type of musculoskeletal
injury thatresults from significant trauma may be associated with PTSD. Many
types of accidents can cause PTSD, including car or motorcycle accidents,
gunshot wounds, vehicle-pedestrian accidents and falls from height. PTSD
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can have a significant impact on a patient’s ability to perform simple, daily
chores and can slow the rehabilitation process, even affecting how the patient
experiences pain and perceives his or her recovery. A diagnosis of PTSD
relies on the presence of specific behaviors or symptoms, including traumatic
event reexperiencing, avoidance reminiscent of trauma origins, irritability,
agitation, insomnia. There are no currently clearly defined relations between
orthopedic injuries and PTSD, but undoubtedly, we can say that depend on
the personality traits one can develop PTSD or not if the orthopedic trauma
triggers and induces PTSD in individual and that should be one of the main
future perspectives and goals of our investigation studies. The effectiveness
of prevention strategies which could be develop through psychiatrists and
orthopedic surgeons cooperation strategies as well as developing strategies
when PTSD occur postoperatively should also be one of the main targets in
the near future, as PTSD as an entity presents one of the greatest disability
factors in society producibility nowadays, which is also very important from
the economy perspective.

Psychological condition of the patient is among the most important
parameters that predict one’s good postoperative period and well being of the
patient. Early recognition and treatment of possible psychological morbidity
is significant due to prevention of long term disabilities in orthopedic patients.
As one of the representations of the previous mentioned is an alteration in
an individual’s body image set up a series of emotional, perceptual and
psychological reactions.

Stress isrecognized as animportant factor affecting any kind of performance
and activity. Little is known about the clinical consequences of psychological
morbidity associated with orthopedic trauma. Anxiety disorders, depression,
bipolar disorder, schizophrenia, and personality disorders may all occur
during the postoperative period. Other common postoperative issues include
complications related to alcohol abuse, dependence, and withdrawal; pain
management, personality disorders as one of the causes of lack of cooperation
and very common postoperative delirium.(Tudo et al., 2017)

A high index of suspicion for the presence of psychiatric disorders is
important in treating the orthopedic patient with multiple trauma, chronic
disease, factitious disorder, or suspected malingering or who fails to improve
with recognized treatment. Recognition of a psychiatric problem should be
part of preoperative planning in orthopedic practice, and a formal psychiatric
referral for diagnosis and treatment should be made for the patient with
significant psychiatric involvement.(Rosenberg et al,2009) When associated
psychiatric disease is diagnosed and controlled before orthopedic treatment,
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the patient is more likely to comply with the treatment regimen, which may
lead to better results and less incidence of bad postoperative time. It is of a
great importance to have a rapid screening for psychiatric disorders as part
of the health assessment. And all that as a precaution in aim for patients to
attain maximal functional recovery. Presence of a positive psychiatric history
or a current psychiatric disorder should present a sign for a professional both
orthopedist and psychiatrist to treat these patients in an appropriate way with
adequate emotional and therapeutic approach and treatment.

Not only most commonly connected with military combat, post-traumatic
stress disorder can occurin civilians with consequences that are just as serious.
Posttraumatic stress disorder is a type of anxiety disorder that occurs after a
person experiences a traumatic event involving physical injury, and occurs
in patients with an orthopedic injury. According to Daniel Aaron, MD,
clinical instructor in the department of orthopedics at Brown University,
PTSD occurs with a significant frequency in civilian patients who have
sustained an orthopedic trauma and it can hinder their emotional, physical
and functional recovery following orthopedic treatment. He also said that
higher-energy mechanisms are most commonly associated with PTSD, but
no specific type of fracture or injury has been identified for itself, so any
type of musculoskeletal injury that results from significant trauma may be
associated with PTSD. Many types of accidents can cause PTSD, including
car or motorcycle accidents, gunshot wounds, vehicle-pedestrian accidents
and falls from height. PTSD can have a significant impact on a patient’s
ability to perform simple, daily chores and can slow the rehabilitation
process, even affecting how the patient experiences pain and perceives his
or her recovery.(Weiss, 2004) A diagnosis of PTSD relies on the presence of
specific behaviors or symptoms, including traumatic event reexperiencing,
avoidance reminiscent of trauma origins, irritability, agitation, insomnia.
There are no currently clearly defined relations between orthopaedic injuries
and PTSD, but undoubtedly we can say that depend on the personality traits
one can develop PTSD or not if the orthopadic trauma triggers and induces
PTSD in individual and that should be one of the main future perspectives
and goals of our investigation studies.

POSTTRAUMATIC STRESS DISORDER

Posttraumatic stress disorder PTSD presents chronic, disabling anxiety disorder
which can be triggered by exposure to psychological traumatic event. But, not
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everyone develops posttraumatic stress disorder. There could be explanation
described as trauma characteristics of the individual-genetics and epigenetics,
psychological skeleton of the individual and coping mechanisms.

PTSD is defined as a cluster of symptoms like reexperiencing, avoidance
and hyperarousal in an individual who had undergone a traumatic event.
Re-experiencing symptoms include intrusive, uncontrollable and involuntary
instances of re-living the traumatic event with strong feeling of panic and fear
which are followed by palpitation, sweating and muscle tension. Such intrusive
experiences often occur upon exposure to cues that remind the individual of the
stress event, but they can also show spontaneously as during nightmares and
relaxation time as well. Avoidance presents phobic avoidance and numbing,
followed by restricted range of affects, vanished interests in previously
very significant activities for the individual, psychological encapsulation
or estrangement from others and family.(Bremner,2016) Chronic condition
leads to depression which can be overlapped with PTSD.

All these symptoms can be very determent in both preoperative and
postoperative period and plan for treatment in orthopaedic surgery.

We can say that surgical expertise is very complex because it includes an
interdisciplinary approach.

Posttraumatic Stress Disorder Associated
With Orthopaedic Trauma Injuries

The prevalence of PTSD in civilian population is also very significant not only
within the population of combat population as was defied at first. But, many
previous studies have shown the incoherence and variations in methodologic
factors and inhomogeneous selection of the patients such as including both
man and women with a range of ages, education levels, injury severities or
location and psychological variables as well. There are also very little amount
of studies that were conducted and investigated the link between the PTSD
and orthopaedic injuries.

One of the studies that was conducted to determine the prevalence of
posttraumatic stress disorder in a group of male military with low extremity
long bone fractures and to connect injury level in the mentioned group and
its association with the development of PTSD, was by Chang Hoon Lee at
al., and they showed that lower extremity fracture and multiple extremity
fractures as well as the higher pain visual analog scale scores are related to
PTSD occurrence.(Chang,2015)
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Amputation of a limb affects almost all aspect of patients life and also
affects in a major way the intrafamiliar relations and family dynamics and
quality of life. Overall, psychological issues make a significant factor for
adjustment with the disability. (Srivistava,2010)

Inamanner of a previous state, there was a study conducted by Srivastavaet
al., in which they investigated fifty male patients from Artificial Limb Center.
They comprised baseline and posttherapy assessment on HADS (Hospital
Anxiety and depression scale) and used Trauma Symptom Inventory(TSI) along
with Millon Index of personality styles (MIPS). They concluded significant
differences in scores on HADS before and after the therapy was conducted
and personality dimension very significant factor which was significant after
therapy and associated with depression probably as a result of a poor coping
mechanisms and adjustment to the newly situation.(Srivistava,2010)

Posttraumatic stress disorder (PTSD) is also common after surgery,
especially after traumatic injuries, but most important very often
underrecognized and undertreated and orthopaedic surgeon mustremain aware
of their possible effect. The prevalence of psychological illness following
traumatic injuries varies according to the diagnostic criteria used in studies,
the timing of the assessment and definitions of trauma, with psychological
symptoms following musculoskeletal traumahave ranged from 6.5%t0 51.0%.

A recent study of patients with severe lower limb injuries found a 42%
prevalence of psychological disorder at 24-month follow-up and that only
22% of such patients reported receiving mental health services. No relation
was found between injury severity and psychological distress; however, the
authors suggested that low variability in injury severity might have obscured
this result.(Chang,2015)

Another similar study was conducted by McCarthy et al, in which was
shown that psychological distress was associated with severe lower limb injury.
They enrolled 569 patients which completed Brief Symptom Inventory (BSI),
self-reported measure of psychological distress and their results showed that
two years after injury one fifth of the examined patients had severe phobic
anxiety and depression which lead to conclusion that more attention should
be paid to psychological health of patients who sustained a limb devastating
injury.(McCarthy et al,2003)
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Beside coping mechanisms of the patients and the psychological dimension
of the personality of the patient, big roll plays support of the family and
environment. There could be find a lot of data from different investigations
interdisciplinary and multicentric which mention social support as one of the
most important parameters in adjustment and acclimatization of the newly
formed situation in a patients life. There are many comorbidities that can
occur, but we can say that depression is one of them. Also, substance abuse
presents one of the major risks for greater psychological distress after injury,
but also, for some of the patients avoidant strategy within the coping stress
mechanisms that prevent from stressful event.

CONCLUSION

Although as previously mentioned, there are not much studies that investigate
the direct link between the stress as provoke factor of many comorbidity
conditions after minor or major orthopedic trauma and surgery, we tried
to highlight the importance of increasing the reasons for expanding the
future investigations in this direction. There are no currently clearly defined
relations between orthopaedic injuries and PTSD, but undoubtedly we can
say that depend on the personality traits one can develop PTSD or not if the
orthopadic trauma triggers and induces PTSD in individual and that should
be one of the main future perspectives and goals of our investigation studies.
The effectiveness of prevention strategies which could be develop through
psychiatrists and orthopaedic surgeons cooperation strategies as well as
developing strategies when PTSD occur postoperatively should also be one
of the main targets in the near future, as PTSD as a entity presents one of the
greatest disability factors in society producibility nowadays, which is also
very important from the economy perspective.
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Chapter 6
Changing the Quality
of Life After Therapy of

Orthodontic Irregularities:
Quality of Life and Orthodontics

Mirka Stojanovic
Independent Researcher, Serbia

ABSTRACT

The effect of orthodontic therapy of different orthodontic anomalies on life
quality referred to one’s personality. Congenital or acquired orthodontic
anomalies are a great problem of today’s children and youth. Fast way of
life, young mothers urging to be in top form after giving birth to a child,
neglecting breastfeeding as a presumption to be the most important for the
proper development of the orofacial system leads to numerous irregularities
in the teeth development. Maternal deprivation and closeness deprivation,
warmth deprivation, present the majority of proper children’s development
and their psycho-physical development. Any anomaly is evident on the face,
either asymmetry, open bite with interlacing the tongue between the teeth,
whether in the disorder of the face, the lowered jaw, the incongruous profile
and speech disorder, breathing, etc. From the previous, the negative feelings
of children and youth, depression, fall in the elimination of life, limitation
of working abilities, etc. Solving them leads to joy, happiness, raising the

quality of life.
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INTRODUCTION

Since it is about growth and development and its errors, orthodontics present
animportant medical branch. Growth and life are synonymous and inseparable.
It is a process that transforms zygote - one cell into a multicellular adult with
about 12.5 trillion cells. It is a long period of time in the most vulnerable
period of life. The skeleton of the head develops from the mesoderm which
envelopes the brain during the development. It consists of a skeleton of
neurocranium and viscerogranium. Neurocranium or chondrocraniuminitially
consists of a cartilaginous base that is formed by merging the following
cartilage: parachordal cartilage, occipital somite, hypophyseal cartilage,
trabecule cranii, ala orbitalis, nasal capsules, etc. The membrane part of the
neurocranium develops by intramembranosal ossification of the bone of the
skull of the skull. Early basis of viscerocranium also makes cartilage tissue.
Bone growth of the viscerocranium in the intrauterine period takes place in
the processes of apposition and resorption, which are always associated with
bone remodeling (Moss,1963)

That is why it is very important that the dynamics and proportions of the
skeleton skull and face are in harmony. Like the relationship between the
head and the whole body.

Movement of face height toward total body height by Krogman.

DIAGNOSTICS

Diagnostic approach is done prior to the therapy. The diagnosis is a set of
symptoms and its purpose is to treat the disease or malformation causally.
The main goal of orthodontic diagnostics is to recognize and evaluate
morphological and functional deviations as well as deviations in the growth
and development of the craniofacial complex.

The initial criterion for orthodontic diagnostics is eugnatia - the norm of
occlusion. Functionally, in eugnatie, there is a dynamic balance between oral
and vestibularly placed soft tissues that surround tooth jaws. Any deviation
from normo-occlusion is called disgnathia or anomaly. In the diagnostic
sense, we adhere to certain norms (Angle,1913).
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Figure 1. Relationship of facial skull and skull size in newborn, five-year-olds and
adults where the relationship between the skull and the face takes place in favor of
the facial skeleton

Figure 2. (A) Fourth month of fetal age, (B) Newborn, (C) Two years, (D) Five years,
(E) Thirteen years, (F) Twenty-two years
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Figure 3. Angelo’s classification of malocclusion
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Figure 5. Facialfeatures and appropriate shape andwidth of dental arches: brahikefal
(levo), mezokephal (middle) and dolihokefal (right)

CLINICAL MANIFESTATION

It should be pointed out that there are great anomalies from the weak to the
very serious. We will start with the most serious.

1. Pierre Robin’s syndrome characterized by triad: macrognia of mandible,
cleft palatalis, glossoptosis.

2. Ectodermal dysplasia syndrome characterized by triad: hypohidrosis,
hypothyrosis, hypodontia. The syndrome is a hereditary nature.

3. Cleidocranialis dyzostozis syndrome: the lobes are short, brachyphalic,
etc. It is of inherent nature.

4. Treacher Collins syndrome: characterized by hypoxia, abnormal hair
growth towards the face, microstomy, dental disorder, open hips,
mandibular hypoplasia

5. Down’s syndrome

All syndromes are characterized by changes in cranium, face and body
followed by mental retardation of varying degrees. Here our orthodontics
domains are weaker.
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Figure 6. Anomalies
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There is another group of serious deformations. These are distal and
prone to bites.

Distal bites are characterized by the distal position of the mandible and
the protrusion of the maxilla. They are divided into the second class by the
first class and the second class by another department (Moss,1963).

The second class is characterized by the protrusion of the upper frontal
teeth, the retruding of the lower, the deep bite, the large incisal staircase,
the supraposition of the frontal and the infraposition of the lateral teeth, the
incompetent lips and the position of the lower lip behind the upper incisors.
Further, it is characterized by a very bad convex profile. Chewing is bad,
infantile swallowing, pronunciation of some voices poor, swallowing leads
to noticeable contraction of the musculus mentalis, the lower lip strengthens
strongly behind the upper teeth, the tongue is pushed forward to make contact
with the lower lip. If the pushing of the tongue is permanent in the long run,
it is impossible to unable the growth of the lower incisors because of which
an open bite develops and the speech is disturbed (interdental sigmatism). It
can also reach the amphiloid of the joint.

At the end of the treatment we see the facial sensuality, raised the quality
of life, optimism, happiness and working elan. This is an example of how to
transform anomaly into a normal occlusion.

The second class second division or Dechbis is a dento-alveolo facial
anomaly and is also called steep bite. In this anomaly, Spee’s curves are
highly blurred due to the supraposition of frontal and infra-lateral lateral teeth.
There is the narrowness of incisors — due to their coronary retroclination. The

Figure 8. Serious deformation. Appearance of the face at the beginning of treatment:
convex profile with incompetent lips and markedly visible upper central incisors,
enlarged sulcus mentolabialis, and the lower lip is underlining behind the upper
central incisors
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Figure 9. Condition in the mouth before the start of treatment: early mixed dentition
(still non-lateral lateral incisors) with Class II 1st class and incision distance of
13mm; narrows the upper tooth in relation to the lower and pronounced deep bite
with the traumatization of the palatinal mucosa

Figure 10. Comparative lateral telegenshots before (a), at the beginning of the
second stage (b)and at the end of the treatment (c)

improper position of the upper frontal teeth is the most impressive feature of
the maxillary line in persons with maloclusion (anomaly) of the second class,
second division. Deep bite is a regular occurrence. The lower frontal teeth
touch the palatal mucus, so they break over in time. Paradontic problems are
expressed. The appearance and look of the face is quite distinct, with a more
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Figure 11. Comparative face shots in the smile before the treatment at the end of
the treatment

prominent nose, prominent anterior nasal spine, with a tendency of nose and
chin joining together. This anomaly is very often hereditary. Its solution is
to apply a fixed orthodontic device for a longer period of time and longer
retention. The characteristic profile is also convex (Dascaloglannakis, 2000).

Mandibular prognosticism, mesioonclusion - the essence of malocclusion
(anomalies) consists of adistinctive difference between the upper and lower jaw
and in relation to the upper and lower incisors in the occlusion in the sagittal
direction. Angle still noticed the consequence of third class malocclusion
on “facial lines” that were very noticeable and unpleasant. Changes occur
on teeth alveolar processes, forks and cranial base. Since the reverse shift of
the incisors is the basic feature of these anomalies, it is logical to start the
classification from there.

Hotz (1974) divided the third-class malocclusion into four groups:
(1) a simple cross bite of the incisors, (2) the forced progeny bite, (3)
pseudoprognatism, (4) real mandibular prognosticism. In the first group
there are variations of the reversed switching. The forced progeny bite is
characterized by the reversed switching of all the incisors but also the incisors
and the eyelids, premature contact in the area of some of the frontal teeth,
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Figure 12. Condition at the beginning of treatment: the profile is slightly convex
with pronounced sulcus mentolabialis and pulled back lower back; in the smile of
the lower lip, touches the edges of the upper incisors (a), the relationship between
molars andfurrows is in Class Il with retrusions of the upper central incisors and deep
bite (b), the upper lateral incisors are pushed over and overlapping the central (c)

most often the central and natural loosening of the lower jaw in advance when
bringing the lower teeth into the onculation with the upper. In most patients, the
intercolation space in physiological sleep was increased. There are differences
in the size of the fork, the bottom is overclocked. Pseudoprognatism denotes
an underdeveloped maxilla while the mandible is normally developed. This
anomaly is seen in syndrome and inherited in nature. Progeny of faith is
the most difficult form of mesiooclock, the overdeveloped lower jaw and
undeveloped or normally developed upper in all segments. Due to the overload
of the mandible in the sagittal and transverse direction, the large angle of the
mandible and the often insufficient development of maxillary, there is an open
bite of varying degrees(Proffit,2000). There is often both sides crossing the
bite. Face-to-face disturbances are intense and aggravated with age. Lower
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Figure 13. Status at the end of treatment

lips and chin are significantly protruded, there is an enlarged lower third of
the face, the profile is concave, cephalometric X-ray examinations show that
itis not only about the overload of the mandible, but also about the reduction
of the angle of the cranial base (NSBa). The occurrence of macroglossia is
common. If it is more pronounced, the tongue swims through the biting teeth
of the teeth and with contact with the lower lip. In such cases there is infantile
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swallowing, and speech is disturbed. Anomaly is inherited, and there are
known cases of the Habsburg dynasty (Habsburg jail). The therapy of these
cases is performed by orthodontic surgical treatment. It must be pointed out
that these patients are very depressed and with the solution of their cases
from the fundamentals, their view of life changes, the faith and confidence
are restored(Proffit,2000)

Transversal irregularity in occlusion is a crossbite where there is an
irregular tooth ratio in the buccoral direction, and there are variations, but
the most difficult form is the failure of the upper and lower lateral bites and
the complete lingual cross-bite. A crossed bite can be unilateral and bilateral.
There is often a disorder in the temporomandibular joint.

Bilateral cross-bite occurs as a result of disproportion in the width of the
upper and lower dental portions.

Figure 15. Condition at the beginning of the treatment: the profile is convex with an
unspoken beard and fuller and protruding lips; a pleasant smile with visible most
of the maxillary gingiva. Tinnitus of the upper dental port compared to the lower
with a cross-bite on the left side, deviation of mandibular left and middle edges of
the lower incisors towards the upper left for 2mm.
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Figure 16. The situation after the removed apparatus: there is a convex profile, the
incompetence of the lips is minimized, the smile is more attractive with the minimal
visibility of the maxillary gingiva (a); correct tooth interkuspidation with I class
of molar and hemorrhagic relationship on both sides, harmonized center of the
incisor with the correct and harmonic shape of dental arrays - six keys of optimal
occlusion (b).

Vertical irregularity in occlusion is an open bite in which there is no
contact between the antagonist teeth in the central and habitual occlusion.
It most often occurs in the area of the frontal teeth and rarely in the lateral
region. An open bite may occur due to finger sucking, language printing,
due to inadequate therapeutic treatment of the patient, due to rachitis, or may
be skeletal open bite as the most severe form of open bite resulting from
disturbed growth of the skeleton of the face. (Graber,1972) Here heritage
plays a role. In most patients, changes are observed on the cranial base: the
angle of the base and the length of its back are reduced. The lower third of
the face is enlarged. In the most difficult cases, contact is established at the
last molars. In all patients, the chewing function is primarily disturbed, the
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food is brittle, and the chewing and destruction of complete teeth tissue that
are out of function. The functions of perioral mastication and lingual muscles
are regularly disrupted. Incompatibilities of the lips, breathing through the
mouth, infantile swallowing, interdental sigmatism are clinical symptoms
of disturbed function. By solving these cases, patients gain self-confidence
and faith in life.

Figure 17. Open bite at the beginning of treatment. Patients are sad, isolated, unsafe,
depressed and often sick
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Vertical irregularity is a deep bite. The essence of a deep bite is reflected
in the excessive appearance of the frontal teeth due to the distorted inclination
of the said teeth. The lower teeth reach the palatinal mucosa and the upper
touch the gingival margin of the mandible. The deep bite is associated in all
occlusal anterioposterior relationships of the I, Il and I1I classes. If the lower
incisors fail the cingulum, the upper incisors form a deep bite. In the deep
bite of the Svee’s curve is strongly expressed in the lower row, especially in
the second class of the second department of the degbis (Thailander,1985).

Gerlah deploys deep bite on hereditary and acquired ones. For hereditary
deep bite, the fork bases overlap, and the teeth only overlap the teeth. (Bishara,
2001; AAQOS, 2012)A deep bite occurs when the first molars are removed
early. In occlusion gradients (anomalies) we have the largest number with less
seriousness, although it all depends on the psychological type of personality,
because for some it is a little rotated frontal tooth of catastrophes, especially
in teenage years, and for some serious anomaly is acceptable in some way.
What does all belong to the rest of the anomaly? Dentinogenesis imperfecta,
anelogenezis imperfecta, Huchinson tooth, Turner’s tooth, tooth dilatation,
dysplasia of the dental arteries, delirium, dyspnoea, dyspnoea, hyperdonia,
fusion, concordance, macrodontia., medial diastema, odontoma, irregularities
in size and shape of dental arches.

CONCLUSION AND FUTURE PERSPECTIVES

When approaching the anomaly therapy, we always proceed from whether the
anomalies of dentoalveolar nature or skeletal. Orthodontic treatmentis planned
to encourage the normal development of teeth and other facial structures.
In adults, tissue response to the orthodontic forces is somewhat slower. The
movement of the tooth is also slower. The forces for the need to shift the
tooth must be stronger and the retention period longer. The psychologist’s
role is to analyze and monitor the mental development of the child, stimulate
it and help him to overcome and successfully overcome psychological crises.
The psychologist creates conditions that will enable optimal development
of the total and specific potentials. It helps parents to overcome possible
psychological trauma and provide them with relevant explanations important
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for the treatment and rehabilitation of the child and the prospect of further
childbirth. Pediatrician takes care of the overall health of the child since
birth. Special efforts are needed to understand the complexity of the physical
and spiritual being of man, especially as the very diseases and abnormalities
in the form and function of his organs and tissues are multidimensional.
Orthopedic fork is one of the rare branches of dentistry that plays the role
of an interdisciplinary discipline. Its domain extends from monitoring the
resolution of the development of the organism from its conception to the
completion of the growth process through preventive activity related to the
occurrence of anomalies in the construction of tissue, organs and functions
of the craniofacial complex until their correction and rehabilitation, which
usually lasts until the end of the maturity of the organism and beyond. In
therapeutic activity, the basic task of a speech therapist is to alleviate speech
disorders and its consequences. It should be pointed out that orthodontic
treatment should be carried out seriously, carefully and well planned.
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ABSTRACT

Cochlear implantation is a well-established therapeutic approach for deaf
or hearing-impaired patients. After the medical intervention, which aims to
restore hearing, subjects undergo rehabilitation procedures in order to cure
instructional disadvantages, problematic schooling circumstances, or deficits
in their sociability. Essential physical, mental, social, and cognitive skills are
taken into perspective, as the prerequisite of a notable aptitude determines
the suitability of a subject to get professional and communal roles. Quality
of life, as an indicator, provides the metrics that demonstrate the level of
adoption with established norms.
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INTRODUCTION

For many years, cochlear implantation has served as a well-established
therapeutic approach for patients with severe to profound sensorineural
hearing loss. Cochlear implants are advanced electronic devices that work as
an artificial ear, surpassing the outer and middle ear structures and stimulating
directly the acoustic nerve.

The aim of thisresearch s to investigate the impact of cochlear implantation
on the Quality of Life in patients, and compare and correlate the above results
to pure tone audiometry scores, speech recognition scores, and acoustic
performance scores (Fletcher et al., 1992). Indeed, the disability for hearing
sufficiently suppresses emotionally impaired in hearing subjects, as they are
obviously deficient for sustaining adequate levels of human communication,
depreciates significantly their learning efficiency and the continuity of
their social interactions. As they experience a plodding degradation of their
sensual awareness, they gradually loose their composure and self-possession
for their emotional equilibrium. Drifting into a state of reduced excitational
contact accompanied by a constantly limited promulgation of information
to and from everything that exists outside themselves, they experience a
deteriorating practical contact with facts and a limited observation of events
that are crucial for acquiring knowledge and skills (Venail et al., 2010).
Overall, they seemingly have deficient channels of communication for fully
exerting their schooling potential, their social intelligence through time and
their agility in performing tasks that are admonished for them in the general
public’s perception. In some occasions, this state may lead to agoraphobia
and isolation.

Therefore, this research aims to measure the success of the rehabilitation
procedures by introducing Quality of Life metrics. When a patient undergoes
therapeutic treatment for his hearing disability, it is not given as a necessary
or inevitable result that he will re-enter the schooling and social communities
of normally hearing people without becoming annoyed or anxious (Baker et
al., 2009). A series of mental faculties and cognitive phenomena take place
that severely affect the psychological equilibrium of the person receiving
treatment, not counting the implications with the group of people directly
associated with him or her (Clarke — Stewart et al., 2003).

In this survey, pure tone audiometry scores, speech recognition scores,
and acoustic performance scores were obtained for all patients after
cochlear implantation. In addition, all patients were administered the Profile
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Questionnaire for Rating Communicative Performance, proposed by Sanders
(1975, 1982). The parents of the children evaluated the quality of life and
the auditory performance of their offspring’s before and after cochlear
implantation.

The results showed significant improvements in pure tone audiometry
scores, in speech recognition, in acoustic performance scores, and in Quality
of Life scores as well.

IMPAIRED IN HEARING SUBJECTS AND
THEIR THERAPEUTIC APPROACH

Hearing Impairments and Deafness

By the term impaired in hearing patients we characterize people with an
evident reduction in their acoustic capacity. Depending on the localization
of the damage, we can distinguish three types of hearing loss: conductive
hearing loss, sensorineural hearing loss and mixed hearing loss (American
Academy of Otolaryngology, 2015; Kyriafinis, 2005).

1.  Conductive Hearing Loss: It can be caused by pathologies involving the
external and middle ear (external auditory meatus, tympanic membrane,
ossicular chain). Possible causes may be structural malformations
and dysfunctions, traumatic injuries, the presence of foreign bodies,
degeneration of stem cells. Conductive hearing loss is effectively
amenable via surgical correction, or, in many milder cases, using
pharmaceutical treatment.

2. Sensorineural Hearing Loss: It results as a consequence of disruption
in the passage of sound beyond the oval window. Such pathologies can
be located to the auditory receptor cells of the cochlea and the eighth
cranial nerve. It is clearly the most common type of hearing loss,
resulting from cochlear or retrocohlear pathology. Sensorineural hearing
loss is discriminated in inherited or acquired. Inherited impairments
may be caused due to genetic factors or viral infections of the mother
during pregnancy, like rubella, cytomegalovirus (CMV), toxoplasmosis,
disorders of the endocrine system, hypothyroidism, diabetes mellitus,
preeclampsia, other infections like HIV (Human Immunodeficiency
Virus), syphilis, impaired renal function, radiotherapy or chemotherapy,
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and ototoxic drugs like antibiotics, loop diuretics, and some other 100 at
least nonsteroidal antiinflammatory drugs and chemotherapeutic agents.
On the other hand, acquired hearing impairment results from perinatal
diseases and epidemiology, like prematurity, asphyxia neonatorum,
hyperbilirubinaemia, and post-natal disorders, like malignant, virulent
infections that may follow birth, meningitis, ototoxic drugs, autoimmune
diseases, serious injuries or damages of the inner ear, and acute otitis
or chronic otitis media as result of infections of the middle ear.

3. Mixed hearing loss, which represents a mixture of both conductive and
sensorineural hearing loss.

Quantitative Assessment of Acoustic Ability and Their
Impact for Language - Speech - Communication

The quantitative estimate of the acoustic capacity determined by tone
audiometry and the hearing rate levels are set as follows (1 dB = deciBel,
HL = Hearing Level):

Hearing threshold between 0-20 dBHL: Normal hearing

Hearing threshold between 21-40 dBHL: Low degree of hearing
impairment

Hearing threshold between 41-60 dBHL: Average hearing impairment
Hearing threshold between 60-85 dBHL: High degree of hearing
impairment

Hearing threshold between 86-95 dBHL: Very high hearing impairment
Hearing threshold above 95 dBHL: Residual hearing / deafness
practically.

Pictorially these levels can be seen in Figure 1.

When a patient does not hear well, his ability to develop oral communication,
language and social skills is seriously handicapped. To remedy this poignant
situation, the patient’s cognitive development, if he is young, is enhanced by
amplifying and supplementing his residual acoustic basis and by inclusive
educationin his early settings or primary school education (Politis etal.,2016).

A subject is characterized as suffering from hearing impairment when a
clear reduction in his ability to hear properly is traced. It can be congenital
or acquired, unilateral or bilateral, and it varies within the range of 25-95
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Figure 1. Hearing level curves for normal hearing, conductive hearing loss and
sensorineural hearing loss.
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dBHL. Nearly all children with hearing loss experience have evident disorders
in their language and speech development process.

People with hearing loss often experience problems in the fields of
language, speech and communication. According to the literature the above
fields are defined as follows:

Language: Code or system of human communication, consisting of
the use of words in a structured and conventional way, either spoken
or written, that uses abstract symbols and has rules governing symbol
combinations to portray ideas.

Speech: Complex brain function, triggering the somatosensory-
optical-acoustic and kinetic complex, aiming to express thoughts and
feelings by articulate sounds, to which is added the ability to synthesize
with previous experiences. It is influenced by heredity and is enriched,
while it develops through the mechanisms of imitation and matching
with the mother (Hytoglou - Antoniadou, 2003).

Communication: A process by which individuals exchange
information, news and transfer ideas (Owens, 2013). Communication
requires the existence of a transmitter that encodes and forms a message,
a receiver that receives and decodes the message and uses a code, that
is, a common language.

Inacoustic terms, the ability of the person to understand speech is evaluated

with the help of spoken audiometry, which is also considered an important
tool for hearing assessment. Its combination with tonic audiometry can help
determine the degree and type of hearing loss of the patient, while its role
in determining the appropriate signal gain that can provide the patient with
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hearing aids (Jerger & Hayes, 1977). Speech audiometry determines the
speaker threshold (in dB HL) and the discretion of the subject in speech (in
percent) with the ultimate goal of assessing the central auditory system of
the brain. The peculiarity of the method is that the acoustic stimuli used are
similar to those of everyday life, and that it can reveal the effect of an acoustic
impairment that affects a person’s communication capability as well as the
ability to process the verbal signal.

CONSEQUENCES OF HEARING LOSS AND DEAFNESS

Hearing impaired or deaf people face difficulties to an extend that makes
their every day living quite challenging. These difficulties relate to social
interaction, language and communication, education, behavior, mental health,
safety and work (Kochkin et al., 2007).

Social Interaction

The problems faced by impaired in hearing in the field of social interaction
cover a wide range of relative issues. These individuals find it difficult to
create and maintain relationships with normally hearing persons (Weisel &
Cinamon, 2005). Also, the social skills of deaf or impaired in hearing are
often inadequate, making their overall social development more difficult.
Patients with a high to very high degree of sensorineural hearing loss usually
have fewer relationships, participate less often in social activities, resulting
in feelings of isolation, have limited social visibility (Nunes et al., 2001) and
often report that they feel more loneliness than their listening peers (Kent,
2003). In addition, cases of depression and irritability are higher in this
population compared to those of the normally hearing audience.

The difficulty in communicating often leads to experiencing degradable
emotions, as the self-confidence and self-awareness degree of patients is
often limited, affecting their relationship with peers and their own families
as well. The difficulty in hearing reduces the chances of participation, even
in recreation or play, leading to isolation. In addition, impaired in hearing
people report that normally hearing people often do not devote them the time
they need to understand and have lower expectations of social interaction with
them because they consider them a prior less capable than their peers. Thus,
deaf or impaired in hearing are led to a lower quality social interaction, thus
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limiting their opportunities to develop properly their language skills (Harris
& Vanzandt, 1997). Indeed, many deaf children have limited social skills
that are compulsory for adequate social interaction. The normally hearing
population often misinterpret their call for more information as a sign of
incompetence or lack of interest in the content of discussion.

The intrinsic need for deaf or hard in hearing people to draw the attention
of others or to be in visual contact so to enhance their speech communication
intelligibility is often considered non-socially acceptable and extends
furthermore their isolation. Social relationships with peers prove particularly
important for their school adaptation (Mc Elwain & Volling, 2005) and
their subsequent academic evolution (Bohs et al., 2006). In addition, the
education of impaired in hearing children plays an extremely important role
in developing social interaction skills, as the first years of schooling are
the period in which friendships are built through common interests, school
activities and sport, making it particularly important for the hard in hearing
pupils to communicate at all levels with their normally hearing classmates.

Language and Communication

Normally developing children learn the language of their environment without
much education, as long as they are regularly exposed to it. The newborn’s
brain is structured to be able to master the language of his aural and oral
communication channel. Children usually learn the language or languages
used in their environment exclusively through continuous exposure to this
one(s). The language(s) learned by a child in the first years of his/her life is
called the first(s). Around the age of five years, the plasticity of the brain
gradually begins to decrease. A child who has not been able for linguistic
communication until that time, which is referred to as critical, is exposed to
the danger of never becoming able to manipulate his speech communication
with linguistic competence (Lenneberg, 1967; Kraashen, 1973).

This symptom is rarely reported in the case of normally hearing children
exposed in the language of their environment. The first three years in a child’s
life are particularly important in terms of acquiring knowledge about the world,
communicating with the family and developing the cognitive and linguistic
foundations on which its future development will be based upon. When a
child is able to acquire age-appropriate speech skills, he or she is more likely
to successfully attend a normal schooling educational program, participate
in its activities and interact socially with teachers and peers. Deaf or hard in
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hearing children, who lack qualitative language stimuli in their first years of
life, are more likely to encounter difficulties in language development and
in their academic performance (Hart & Risley, 1995). As expected, limited
language skills combined with the deficient parent-child interaction in early
life, due to insufficient aural communication, are associated with posterior
socio-emotional and behavioral problems (Prizant & Meyer, 1993), with
language development disorders (Rescorla, 2002) in addition to profound
reading difficulties (Nathan et al., 2000).

Impaired in hearing or deaf subjects more frequently demonstrate a
significant delay in speech development or poor speech communication
quality that hinders their ability to communicate effectively and prevents
their mental alertness. As they do not have the pre-requisites to ask questions
or ask for clarification, even to ask for help, their surroundings are often
forced to guess what meets their needs rather than what complies with their
actual need (Robbins et al., 1997). This serious delay in the acquisition of
adequate linguistic or speech communication skills may affect the need for
exchanging information, and even further, proper for the circumstances and
age cognitive and social development.

It may also affect self-esteem and socio- emotional adaptation (Percy -
Smith et al., 2008; Grenberg and Krusche, 1993). Dyslexia in speech impedes
inthe long run their school performance, vocational training and opportunities
for professional rehabilitation (Snowling et al., 2001). In addition, impaired
in hearing develop lower linguistic intelligence than their properly hearing
peers (Hart & Risley, 1995). Obviously deaf or hard of hearing children do
not have the same experiences as normally hearing children. Limited or no
exposure to linguistic communication is associated with a range of problems,
which extend beyond language pathology. Cognitive activities, whichrequire a
minimum level of language knowledge, such as mathematics or the organization
of memory, are also affected (Ronnenberg, 2003).

They also experience problems with their metacognitive processes, such
as 1s problem solving (Beer et al., 2009). Their limited exposure to linguistic
communication reduces the chances for educational and professional success
as well (MacSweeney, 1998), leading to psychosocial problems due to the
isolation and desolation experienced by the impaired in hearing subjects due
to their reduced linguistic and cognitive ability (Leigh et al., 2008).

Deat or impaired in hearing subjects demonstrate higher illiteracy rates,
(Stewart and Clarke 2003), frequent more than their normally hearing
counterparts in penal institutions (Tucker, 1988; National Association of the
Deaf, 2002) and have higher unemployment (Yuwen & Goldscmidt, 2009).
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Illiteracy is closely linked to higher unemployment, poverty and poor health
indicators (Humpbhries et al., 2012). Moreover, impaired in hearing people,
due to their limited communication with the surrounding, become more
often victims of abuse (Sullivan & Knutson, 2000; Knutson et al., 2004).
The development of linguistic skill, instead of using a sigh language for the
deaf (Figure 2) greatly influences their social interaction, as it allows them to
communicate, create relationships and develop a positive identity (Stinson &
Whitmire, 2000). Conversely, deaf or impaired subjects with reduced speech
output and limited speech comprehension, find it difficult to comprehend
what others feel or think about them (Remmel & Peters, 2009).

Education

Child hearing impairment is a major public health problem as it is associated
with long-term academic and communicative difficulties (Davis, 1997). 1 to
6 children in 1000 have moderate to very severe sensorineural or conductive
hearing deficiency (Sokol & Hyde, 2002).

When a deaf child is enrolled in a school destined for the general public, he
or she needs to be able to make good use of oral and written speech. But many
of these students have not developed the prerequisite communication skills to
the extent that their listening classmates have acquired them. Aural perception,
of any grade, adversely affects psycho-educational development, leading

Figure 2. A sign language for the deaf communication scheme in American English,
as used by the “HD Deaf Newspaper” TV channel.
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these students to the high-risk group of language and learning deficiencies.
One of these mental faculties which is severely affected is attention, which
appears limited when compared to normally hearing populations (Mitchell
& Quittner, 1996).

As expected, their academic performance and average grades are usually
lower than those scored by normally hearing students. Hard of hearing subjects
demonstrate reduced ability in reading, writing and mathematics (Hindley&
VanGent, 2004) and one in three needs special educational help at school.
This may commence by his placement on a front desk, the provision of sign
language interpreter or a person who helps by taking notes (Schirk et al.,
2006). Many of these students abandon school earlier than their listening
classmates and, as they received a degraded in quality education, are finally
led to limited professional choices (Venail et al., 2010).

Behavior

Speech disorders are often associated with behavioral disorders. However, it
is not clear whether speech disorders lead to behavioral problems, if they are
generated by them or if merely they are two independent manifestations of a
wider developmental process, since it is rather difficult to isolate these two
components (Beitchman et al., 2001). Children with sensorineural hearing
deficiency have higher rates of extrovert behavioral problems (e.g. aggression,
violation of social norms) compared to normally hearing groups of people
(Van Eldik et al., 2004).

These difficulties are often caused by the feeling of despair a handicapped
child experiences when interacting with his / her group of healthy peers,
resulting to one-third of them developing behaviors associated with breakdown
and disintegration (Smith et al., 1998). When behavioral problems are
introverted (e.g. anxiety, withdrawal, depression) itis difficult to be diagnosed
by the suffering children themselves and as they are not as disturbing as other
groups of deviant behaviors, such as the cases of extrovert conduct, they often
pass unnoticed by parents and teachers (Clarke - Stewart et et al., 2003).

Unfortunately, the internalization of behavioral problems is associated with
future mood and communication disorders, as well as cognitive and academic
problems (Kovacs & Devlin, 1998). Language plays an important role in the
child’s development. It is the primary means of social exchange and helps to
internalize social norms as well as to develop behavioral control (Luria, 1961).
The speech disorders encountered by the hard of hearing lead to behavioral
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problems, constraining the understanding capacity for the desires and needs of
others, while reducing the communication potential and the ability to control
their feelings and behavior (Schick et al., 2007). Parent-child communication
is particularly important for child development and socialization. Impaired
in hearing or deaf children have difficulty in communicating with their
listening parents, resulting in negative emotions. Parents, for their part, tend
to be more instructive and develop more controlling interactions with their
children (Vaccan & Marshark, 1997). Communication problems between
deaf and dumb children and their parents make it more difficult to connect
with each other and hamper children’s psychological development. Parents
who are unable to accept their child’s hearing disability exacerbate the sense
of rejection and withdrawal experienced by the child, which often leads to
problematic behaviors. Hard of hearing children children often have difficulty
in communicating their needs and wishes while conforming to parenting and
social rules. This weakness may be the cause of the increased behavioral
problems observed in this study group. On the other hand, parents do not
understand the behavior of their children and misinterpret them as problematic
(Baker et al., 2009).

Maintaining adequate levels of attention is another important factor in
controlling one’s behavior. Children need to be able to monitor important
social and environmental notions in order to successfully control their
behavior and meet their needs (Murphy et al., 2007). Surveys highlight the
link between limited attention control and behavioral problems, as well as
between delayed linguistic development and attention control (Beitchman et
al.,2001). The visual attention of impaired in hearing children, which usually
focuses on maintaining contact, can play an extremely important role in the
occurrence of behavioral problems due to hearing loss (Ruff & Rothbart,
1996). Deaf children, if they can not control the environment in which they
live, are limited to communication within visual control range, thus reducing
their overall ability to sustain adequate attention levels (Quittner et al., 2007).

Mental Health

The mental health of impaired in hearing people is affected, as these individuals
persistently feel different from others. The need to rely on others for what they
can not hear reduces their sense of independence. The discouragement they
experience when they cannot be understood, as well as the distress or anger,
when they cannot have a comprehensive assessment of the incoming acoustic
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stimuli, disturbs their mental health and leads to reduced self-confidence and
low self-esteem (Freeman et al., 1975).

This sub group of the impaired in hearing people exhibits noteworthy
psychiatric disorders (Toppelberg & Shapiro, 2000). In addition, emotional
adjustment problems are 3 to 6 times more common in deaf children than in
children with normal hearing capabilities (Meadow & Trybus, 1979).

Pathological neurological findings associated with the causes of hearing loss
adversely affect the mental health of the impaired in hearing. When deafness
is the result of cerebral palsy, it is likely that speech or writing problems will
coexist. Additionally, concurrence of epilepsy limits self-esteem and can
cause overprotective behaviors towards deaf or hard of hearing subjects (Du
Feu & Fergusson, 2003).

People with disabilities face more often than other practical and / or social
problems in their lives that considerably limit their activity. These problems
can trigger the development of mental health problems (Chwalisz & Vaux,
2000). Deaf or impaired in hearing are more likely to be victims of physical,
emotional and sexual violence than normally hearing persons (Knutson et
al., 2004), risking mental health problems at some point in their lives (Dows
& Harrison, 1998). Patients with hearing loss, who suffer from psychoses,
experience auditory and visual hallucinations as well (Haskins, 2004).

Hearing loss and limited communication ability cause feelings of
despair, and there is a close link between hearing impairment or deafness
and depression (La forge et al., 1992), which is not associated with specific
age and socio-economic groups (Herbst & Humphrey, 1980). Also, hearing
loss often leads to social isolation, low self-esteem, and functional disability
(Uhlmann et al., 1989).

The greater the loss of hearing, the more common the appearance is of
mental health problems (Eide & Roysamb, 2002), while those who suffer
from such complications are often characterized as psychologically healthy,
as experts attribute their symptoms merely to hearing loss and their limited
language skills (Pollard, 1994).

Safety

Deaf and hard of hearing citizens are more likely to face security problems
than their normal hearing counterparts. Both deaf and impaired in hearing
children and their parents feel that they are not absolutely safe. Hearing loss
may mean that even alert alarms or sirens in public places cannot be detected
(Kochkin et al., 2007).
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Work and family play a key role in the lives of Western societies. People
with disabilities experience difficulties in different fields of their professional
development (Szymanski & Hershenson, 2005). Adults with such disabilities
face dramatically higher rates of unemployment and underemployment
(Burkhauser & Heutenville, 2010), which have a negative impact on their
social and economic level, as well as on their self-esteem. Surveysin Australia,
Sweden, USA and Finland argue that despite the normal distribution of deaf
and impaired in hearing as far as their intelligence is concerned, these people
face more problems in higher education and their professional rehabilitation
than their normally hearing counterparts do (Ruben, 2000).

The lack of satisfaction from vocational opportunities and choices is
attributed to limited academic skills, low educational levels, but also to
social and environmental barriers (e.g., noise in the workplace, see Bowe et
al., 2005). In addition, deaf or impaired in hearing workers earn less money
than the normally hearing people do (Ruben, 2000), resulting in increased
social costs mainly for those with severe or very severe hearing loss (Mohr,
et al., 2000). People with hearing loss as well as speech disorders often
experience communication problems. Over the last few decades, there has
been a decline in the availability of manual jobs and a shift to professions
requiring increased communication skills and academic qualifications. This
change affects those who have difficulty in communicating and leads them
to a lower level socio-economic status compared to those who do not have
such problems (Ruben, 2000). In addition, deaf and hard of hearing subjects
demonstrate lower professional expectations than the normally hearing
ones (Schroedel, 1992). They think they can perform better on manual jobs
and believe that the professions of increased prestige do not fit them at all
(Weisel & Cinamon, 2005). Hearing and speech communication disorders are
combined with unemployment rates of 41.9% compared to 29.5% for workers
of the same age group without disabilities in the United States (Kruse, 1997).

Also,communication disorders often lead to alower social class positioning
and a lower income. As speech is the dominant means of social interaction in
society, communication disorders are basic causes or consequences of poverty
(Elwan, 1999). The low income of the hard of hearing subjects is related to
their academic, social and economic background. In many Western countries,
pre-linguistic deaf people do not enjoy the same academic opportunities as
the rest of the population. In Denmark, for example, they are more likely to
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be trained in a manual job than going to a University (Parving & Christensen,
1993).

Although deaf or impaired in hearing do not fall short in cognitive abilities
and skills compared to the normally hearing population, they face an increased
risk of not being able to complete secondary education (Stinson & Walter,
1997), resulting in higher unemployment and / or underemployment rates
(Blanchfield et al., 2001). Obstacles to professional careers are defined as
mere “‘events or situations involving a person or his / her environment that
make his / her professional development challenging” (Swanson & Woitke,
1997). Frequently, deaf or impaired in hearing experience racist attitudes while
confronted with a lack of public or private help systems. These difficulties
arise in their working environment and reflect the attitude of contemporary
societies, characterized by social stigmatization and discrete behavior.

Due to all the previously mentioned reasons, a number of deaf or hard
of hearing subjects face problems in promoting their professional activity
(Foster & Mcleod, 2003). The difficulties that they usually encounter in their
working environment are noise, the need to use the telephone, sound alarms,
and situations where group hearing is required, such as staff gatherings
(Laroche et al., 2000). The deaf or severely impaired in hearing constantly
signify that they feel socially isolated in work and are often excluded from
social interactions during breaks (Steinberg etal., 1999). They also have fewer
demands from their employers because they fear they will be denounced or
appear less able to work (Hallberg & Carlsson, 1993).

ASSESING PERFORMANCE OF COCHLEAR
IMPLANTATION REHABILITATION PROCESSES
WITH QUALITY OF LIFE INDICES

Quality of Life

World Health Organizations define more or less health as “a state of absolute
physical, mental and social well-being, and not simply the absence of disease
or weakness.” On the contrary, Quality of Life is defined as a composite
indicator that reflects subjective and objective findings concerning all
aspects of human existence, including health, economy, politics, cultural,
environmental, aesthetic and intellectual aspects (Gold et al., 1996).
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The notion for Quality of Life has been described and measured in
many ways in the relative literature. Haas (1999) proposes the following
definition in order to differentiate it from related concepts such as well-being,
satisfaction with life and functionality. Thus, Quality of Life is considered
to be multidimensional in construct including physical, emotional, mental,
social, and behavioral components. Health-related definitions are part of a
wider range that starts with those who give holistic emphasis to the social,
emotional and physical well-being of patients, after medical intervention,
up to those who focus on the health impact of the patients’ ability to lead
a satisfactory life afterwards (Bullinger et al., 1993). It is a broad field that
deals with whether illness or disability limits a person’s potential to assume
a normal role (Carr & Higginson, 2001).

It is important for the scientific community to use objective descriptions
for the mechanisms through which illness, health and medical practices
affect Quality of Life, as there are patients with serious illnesses who feel
that they dissipate their lives under poor quality circumstances. The concept
in perspective involves everything a person can do, including access to
resources and opportunities to use assets, to enjoy his or her interests and to
have an overall sense of good living conditions. The first two elements are
often referred to as objective Quality of Life, while the latter, i.e. the sense
of well being as subjective Quality of Life (Attkisson et al., 1992).

In the field of health care provision, Quality of Life research focuses on
the overall context that is associated with a particular disease. Research is
intended to highlight the social aspect of how groups of people subsist, and to
evaluate how well the rehabilitation process revives a patient’s functionality,
improves access to resources and opportunities, as well as how the sense of
well-being is experienced in a multitude of areas that may not be directly
affected by the health services provided (e.g. housing, employment, etc., see
Lehman, 1988).

Finally, the Quality of Life area associated with a particular disease should
be evaluated with specialized tools. Some basic tools can be used in every
occasion, regardless of the disease that a patient is undergoing, but most tools
are only suitable for specific patients and illnesses (Oerger, 1989). In addition,
such measurements, as associated to health in general, make it possible to make
comparisons between groups of different subjects and lead to improvements,
as far as therapeutic processes are concerned (Wells et al., 1989).
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Quality of Life Assessment Tools
and Cochlear Implantation

In recent years there has been an increasing interest in using more holistic
evaluations for the therapeutic effect of cochlear implantation. This need
arises because traditional evaluation criteria, such as speech perception or
economic evaluation are unable to capture the full range of influence that
cochlear implantation has on the daily life of individuals.

A special interest group consists of children who have undergone cochlear
implantation. Research on children’s Quality of Life after surgical intervention
studies the effect of cochlear implantation, compares these children with their
normally hearing peers and monitors the relationship between Quality of Life
indices and other relevant parameters. There are various tools that evaluate
the results of medical interventions. Some of them are health-oriented, which
do not target a specific group of patients and can be used with a variety of
other groups (Torrance & Feeny, 1989).

The use of generic methodologies for cochlear implant users has lead to
some complications, as these metrics are less sensitive to the identification
of hearing and communication difficulties (Bess, 2000). As a result, new
practices have been proposed.

For example, the Glasgow Benefit Inventory (G. B. I.) is a questionnaire
created to evaluate the results of otorhinolaryngological interventions. It
examines whether therapeutic treatment improves the patient’s state of health,
as well as his psychological, social and physical well being (Robinson et
al., 1996). It is adequately sensitive in detecting changes in health and it is
patient-oriented. It evaluates Quality of Life in three areas: social, general
and physical. It includes some 18 questions, 12 of which express concern in
general improvement of Quality of Life, 3 in social improvement and 3 in
health improvement. Each question has five possible answers.

SF -36 (Short Form 36 General Health Survey) is a generic questionnaire,
which is not addressed to any particular disease patients. It consists of 36
questions related to physical activities, social activities, limitations diagnosed
due to physical problems, vitality, longevity, physical pain, health acceptance,
mental state and health status changes (Stansfeld et al., 1997).

In 1975 Sanders proposed three scales for evaluating communication at
home, at work and within the social environment. By using these methods of
measurement, it is possible to examine the attitudes of deaf or hard of hearing
patients and to highlight their communication difficulties. When the scales
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are administered before and after treatment, they help the rehabilitation team
to arrange the treatment plan, and to evaluate success of the rehabilitation
strategy for each patient separately (Sanders, 1975). By using the Sanders
scales, the rehabilitation program can focus on each patient individually, be
multifaceted and oriented towards his needs, not only with lip-reading and
acoustic training (Sanders, 1982; Sanders & Jutai, 2004).

Another similar test, he Nijmegen Cochlear Implant Questionnaire (NCIQ)
was created to evaluate the Quality of Life of deaf or severely impaired in
hearing subjects after cochlear implantation. It includes questions about
communication, the psychological state of the implanted person and other
areas of its sociality (Krabbe et al., 2000).

Results From the Rehabilitation Processes

The research described in this chapter was carried out in collaboration with
two major Cochlear Implantation Centers in Greece. In Athens it was the
2nd Academic ENT Clinic of the ATTIKON General Hospital, while in
Thessaloniki it was the 1st Academic ENT Clinic of the AHEPA General
Hospital. 123 randomized patients (57 men and 66 women), aged from 6 to 82
years were examined between 2011 and 2015. The research excluded subjects
less than 6 years of age and patients who had operated less than 2 years from
the date of examination. Subjects were divided into four major categories:

Adults postlingually deaf or impaired in hearing, aged 17 and over
Children aged 6 to 17 years

Children aged 6 to 17 with associated neurological problems

Adults prelingually deaf or impaired in hearing aged 17 or more, who
used some kind of hearing aid before undergoing cochlear implantation.
They were using oral communication prior to their surgery in the cochlea.

el S

From the participants in this survey

e 43 patients were adults, of which:
o 15 were suffering from sensorineural hearing loss of idiopathic
etiology
o 14 were suffering from related sensorineural hearing loss,
worsening as time passed by
o 4 were suffering from sensorineural hearing loss after meningitis
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o 2 were suffering of sensorineural hearing after bacterial infection
of the middle ear

o 2 were suffering from sensorineural hearing loss after virus
infection of varicella

o 2 were suffering of sensorineural hearing loss due to the Méniere
disease

o 2 of sensorineural hearing loss following traumatic brain injury
and fracture of the temporal bone

o ] was suffering from of sensorineural hearing loss due to cochlear
otosclerosis

o 1 was suffering from sensorineural hearing loss due to taking
ototoxic drugs

e 80 patients were children, of which:

o 71 were suffering from associated or related sensorineural hearing
loss

o 4 were suffering from sensorineural hearing loss after meningitis

o 3 were suffering of sensorineural hearing loss due to taking
ototoxic drugs

o 1 was suffering from of sensorineural hearing loss due to due
to prematurity < 32 weeks and prolonged hospitalization in the
intensive care unit

o 1 due to perinatal asphyxia (APGAR score <5)

89 subjects were operated on the right ear and 34 on the left. 74 patients
used the external processor Nucleus FreedomTM, 19 the ESPrit 3GTM and
17 the Nucleus CP810TM of the COCHLEAR company, while 13 patients
were using the Opus IITM processor of the MEDEL company.

The average use of the cochlear implant by the time they were examined
during this research was 8.7 years.

Pure Tone and Speech Audiometry

Throughout the study, each of the participants was examined by the speech
therapist himself / herself as well as by the rest of the counseling team at the
Cochlear Implantation Center. The equipment used for the measurements was
the Grason - Stadler GSI 61 clinical audiometer, mod. 1761, using as basic
speakers (90 dB) the GSI Madison WI 53711-4495 kit and as input source
the Compact Disk player Techniks SLPG 200A.
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The tests were carried out in an acoustically insulated chamber. The
subject was seated in the middle of the room. The two GSI loudspeakers
were calibrated to an amplification level of 65 dBHL, which corresponds
to the hearing level of a normal conversation (American National Standards
Institute, 2009). They were placed each 1m away from the center with an
azimuth of 0° (Byrne & Noble, 1998).

All subjects were assessed with pure tone audiometry, acoustic performance
and speech audiometry. The most important for the Quality of Life metrics
are the speech recognition scores.

In this assessment, the ability torecognize words and sentences is quantified,
by means of a verbal audiometry discrimination test (measured on % scale).
The subject was asked to repeat the sentence or the word he heard and had
no choice between different possible answers (open type test). During the
process, the subject was given via the aural communication channel of the
speaker system, in intensity equal to 65 dBHL, a series of sentences and
words in Greek. The test used is the well-known Bamford-Kowal-Bench
examination (Benchetal., 1979) translated and adapted to the Greek language
by P. Nikolopoulos, Professor at the University of Athens.

This assessment is considered to be the most classical and easy-to-use
in the English literature. The words to be recognized were embedded in
16 different sentences. Each sentence contained between 4 and 7 words.
The target words that each subject had to repeat correctly were 50. They
included one-syllable, two-and three-syllable words. Before the beginning
of the procedure explanatory instructions were given. The subject listened
to each sentence separately and was expected to reproduce it. Even if he was
not sure about the content of each word separately, he was encouraged to
answer and complete on his own what he did not hear clearly. The subject
had to reproduce the sentence he had just heard within the 20-second interval
between two consecutive sentences (confirmation time). The speech therapist
recorded the answers.

The results for all 123 participants are shown in Figure 3.

It becomes evident, out of this assessment, that the groups of patients
which have undergone special education (as is the case of children) during
their rehabilitation, or have a remnant in their long term memory of acquired
speech communication (as is the case of postlingually deafened adults) excel.
On the contrary, for problematic groups, like that of children with associated
andrelated problems, or adults that were prelingually deafened and did nothave
the chance to undergo special education, the results are rather disheartening.
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Figure 3. Speech audiometry results demonstrating the performance of four
characteristic groups
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Itseems that the lack of special counseling is indeed destructive for building
up proper speech communication and may lead to all the stressing patterns
of behavior mentioned in the previous section.

Quality of Life Questionnaires: The Sanders Test

After having undergone cochlear implantation, all adult cochlear implant
users were given the Sanders psychometric questionnaires (at home, at work,
at social events), which were completed by themselves.

In the case of unemployed or retired people, the questionnaires relating
to the work were not provided. In addition, the children who had been
implanted were also provided with the questionnaires relating to the child’s
home communication levels, which were completed by both parents (except
for single-parent families). In addition, questionnaires were sent about the
child’s communication to the school, with instructions on how to fill them
up, which were completed by the responsible teachers and returned to the
Center of Cochlear Implantation. All patients were evaluated preoperatively
and post-operatively.

The first questionnaire on the adult’s home communication potential
includes 9 questions, which evaluate the ability to communicate in different
listening situations everyday at home. Each answer includes the choices:
“without difficulty”, “with little difficulty”, “with enough difficulty” and
“very difficult” and is calibrated with +2, +1, -1, -2 points respectively. It is
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also combined with the preferences: “very few times”, “often”, “very often”
which correspond to 1, 2 and 3 points respectively. Each patient completes
both selection series for each answer, the grades of which multiply. Each
answer can be rated by -6 indicating great difficulty, up to +6 suggesting no
difficulty. Thus this questionnaire can gather from -54 points highlighting
major difficulties in home communication, up to +54 degrees in cases where
the patient does not face any difficulty at all, as if he were a very fit normally
hearing person.

The second questionnaire decodes how the adult subject manages
communication in his / her work and includes 6 questions that reflect different
conditions and communication frameworks. Each answer contains the same
selection series as described in the previous questionnaire and is rated the
very same way.

The third questionnaire relates to adult communication in social events
and includes 7 questions that decode a number of different communication
conditions met in the social events of each subject. Each answer includes
the same options as described for the adult’s home and work communication
questionnaires and is calibrated more or less the same way.

The results for this test are shown in Figure 4.

Figure 4. Sanders Quality of Life metrics (%) for adults at home, at work, at social
events before and after cochlear implantation
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It is apparent in Figure 4, that cochlear implantation is a game changer
for adults, as far as their communication in the environments they frequent
is concerned. However, there is room for further improvement.

All the children who participated in this research were provided with the
psychometric questionnaires fora “Sanders” style assessment. Children where
mainly evaluated on their communication at home levels. The questionnaires
were completed by the parents of the implanted subjects. Where this was
possible, they were completed by both parents. This questionnaire included 9
questions about the different communication conditions the child is expected
to face in his living habitat. In Figure 5 is depicted how children control their
self-determination when their communication with their parents is taken into
consideration.

Unfortunately, many children that have undergone cochlear implantation
are burdened by side effects caused by related or associated with their hearing
deficit problems. The performance of this group is considerably lower than that
of the group of children that cope with hearing impairment only (Figure 5).

Figure 5. Sanders Quality of Life metrics (%) for children at home, before and after
cochlear implantation. Left, the group of children with no other problems apart
from hearing impairment. Right, the group of children with related and associated
mental or physical problems, apart from their hearing impairment.
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CONCLUSION

Cochlear implantation is a game changer for impaired in hearing patients or
totally deaf persons. For many years such subjects had limited possibilities
in joining their physically fit counterparts in their everyday activities, as is
schooling, work and social reunions.

As technology offers an increased potential for future development in
the field of bionics, prosthetics and augmentation, it becomes evident that
the improvement of Quality of Life interactions and indices will become the
center of the rehabilitation process.
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ABSTRACT

The quantum mind or quantum consciousness group of hypotheses propose
that classical mechanics cannot explain consciousness. Quantum theory
is used to insert models of cognition that target to be more innovative than
models based on traditional classical probability theory, which includes
cognitive modeling phenomena in science. At the moment we can say that
there is no clearly defined neurophysiological mechanisms of creation of
the quantum-like representation of information in the brain, but we can
mention the hypothesis of matching the information processing in the brain
with quantum information and probability with contextuality as the key
word. Using limited cognitive resources, incompatibility provides humans
the means for answering an unlimited number of questions, thus promoting
parsimony and cognitive economy.
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INTRODUCTION

The idea that quantum mechanics has something to do with the workings of
the mind was proposed by Eugene Wigner who suggested that wave function
collapses due to its interaction with consciousness. Freeman Dyson argued
that “mind, as manifested by the capacity to make choices, is to some extent
inherentinevery electron.” (“Quantum Approaches to Consciousness”, 2011;
Dyson, 2004).

Many scientists considered this option as unprobable describing it as a
myth with no scientific basis.

David Chalmers argued against quantum consciousness. He instead
discussed how quantum mechanics may relate to dualistic consciousness.
Chalmers is skeptical of the ability of any new physics to resolve the hard
problem of consciousness.

The main argument against the quantum mind hypothesis was the assertion
that quantum states in the brain would lose coherency before they reached a
scale where they could be useful for neural processing, which was elaborated
by Tegmark, who made calculation in which quantum systems in the brain
decohere at sub-picosecond timescales, which are considered to be too short to
control brain function. If there is no brain-mind identity, mind-states could be
inanabstract space thatis not affected by decoherence.(Khrennikov,2009;Van
den Noort,2016).

Quantum cognition represents an inovative field which applies the
mathematical formalism of quantum theory to model of cognitive phenomena
such as information processing by the human brain, language, decision making,
human memory, concepts and conceptual reasoning, human judgment, and
perception. This field makes a great difference from the quantum mind as it is
not reliant on the hypothesis that there is something micro-physical quantum
mechanical about the brain as it is based on the quantum structure paradigm.
The main mechanism or concept is based on a information processing by
complex systems such as brain structures. It is hypothesised that contextual
dependence of information and probabilistic reasoning could be mathematically
described in the framework of quantum information and quantum probability
theory ()Caves, 2002;Tversky, 1992; Savage, 1954).

Quantum theory is used to insert models of cognition that target to be
more inovative than models based on traditional classical probability theory
which includes cognitive modeling phenomena in science. Since the use of a
quantum-theoretic framework is for modeling purposes, the identification of
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quantum structures in cognitive phenomena does not presuppose the existence
of microscopic quantum processes in the human brain (Pothos, 2009).

We can observe the brain as macroscopic physical system operating
on the scales (of time, space, temperature) which differ crucially from the
corresponding quantum scales. But as alive organ it hold some temperature
and is simply too hot to be able perform the real quantum information
processing, and use the quantum carriers of information such as photons, ions,
electrons. Neuron is by definition a morphological unit of central nervous
system and the brain as well. From this perspective we can say that neuron
presents also basic unit of information processing. Neuron couldn’t be in the
superposition of two states: firing and non-firing. Hence, it cannot produce
superposition playing the basic role in the quantum information processing.
Superpositions of mental states are created by complex neural networks of
neurons. The activity of such neural networks can produce effects which
are formally described as interference and entanglement (Khrenikov,2009).

The quantum cognition project is based on the observation that various
cognitive phenomena are more adequately described by quantum information
theory and quantum probability than by the corresponding classical theories.

Atthe moment we can say that there is no clearly defined neurophysiological
mechanisms of creation of the quantum-like representation of information
in the brain, but we can mention the hypothesis of matching the information
processing in the brain with quantum information and probability with
contextuality as the key word. Quantum systems do not have objective
properties which can be defined independently of measurement context as
contextuality implies existence of incompatible mental variables, violation
of the classical law of total probability and interference effects, so we can
summarize that quantum cognition approach can be considered as an attempt
to formalize contextuality of mental processes by using the mathematical
apparatus of quantum mechanics.

Consciousness and Quantum Brain

The quantum mind or quantum consciousness group of hypotheses propose
that classical mechanics cannot explain consciousness. It posits that quantum
mechanical phenomena, such as quantum entanglement and superposition,
may play an important part in the brain’s function and could form the basis
of an explanation of consciousness (Yukalov, 2011; Allis, 1953).
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If we want to discuss about the highest of all psychological functions,
consciousness, let it definiate it first. The widest definition includes the state
or quality of awareness the executive control system of the mind. Despite the
difficulty in definition, many philosophers believe that there is abroadly shared
underlying intuition about what consciousness is. As Max Velmans and Susan
Schneider wrote in The Blackwell Companion to Consciousness: “Anything
that we are aware of at a given moment forms part of our consciousness,
making conscious experience at once the most familiar and most mysterious
aspect of our lives.

Many philosophers tried to comprehend the nature of consciousness
and identify its essential properties. Issues of concern in the philosophy of
consciousness include whether the conceptis fundamentally coherent; whether
consciousness can ever be explained mechanistically; whether non-human
consciousness exists and if so how can it be recognized; how consciousness
relates to language; whether consciousness can be understood in a way that
does not require a dualistic distinction between mental and physical states or
properties; and whether it may ever be possible for computing machines like
computers or robots to be conscious, a topic studied in the field of artificial
intelligence (Allais, 1953; Ellsberg, 1961).

Thebase of the very well coordinated connection between the consciousness
and brain physiological processes is seem to be separated in two very different
kinds of processes.

Descartes and Pineal Gland

Descartes formulated the Cartesian dualism in which he proposed that
consciousness resides within an immaterial domain he called the realm of
thought, in contrast to the domain of material things, which he called the
realm of extension. He suggested that the interaction between these two
domains occurs inside the brain, perhaps in a small midline structure called
the pineal gland.

Pineal gland is a midline, unpaired pine-cone shape brain structure. It is
reddish-gray and about the size of a grain of rice (5-8 mm) in humans. The
pineal gland, also called the pineal body, is part of the epithalamus, and lies
between the laterally positioned thalamic bodies and behind the habenular
commissure. It is located in the quadrigeminal cistern near to the corpora
quadrigemina. It is also located behind the third ventricle and is bathed in

158

printed on 2/10/2023 11:02 PMvia . Al use subject to https://ww.ebsco.coniterms-of-use



EBSCChost -

Quantum Cognition and Its Influence on Decrease of Global Stress Level

cerebrospinal fluid supplied through a small pineal recess of the third ventricle
which projects into the stalk of the gland.

Althoughitis widely accepted that Descartes considered the pineal gland as
if it the heart of the soul and been supported by many philosophers of his age
back than but no alternative solution has gained general acceptance. Proposed
solutions can be divided broadly into two categories: dualist solutions that
maintain Descartes’ rigid distinction between the realm of consciousness and
the realm of matter but give different answers for how the two realms relate
to each other; and monist solutions that maintain that there is really only one
realm of being, of which consciousness and matter are both aspects. Each
of these categories itself contains numerous variants. The two main types
of dualism are substance dualism (which holds that the mind is formed of a
distinct type of substance not governed by the laws of physics) and property
dualism (which holds that the laws of physics are universally valid but cannot
be used to explain the mind). The three main types of monism are physicalism
(which holds that the mind consists of matter organized in a particular way),
idealism (which holds that only thought or experience truly exists, and matter
is merely an illusion), and neutral monism (which holds that both mind and
matter are aspects of a distinct essence that is itself identical to neither of
them). There are also, however, a large number of idiosyncratic theories that
cannot cleanly be assigned to any of these schools of thought (Machina, 2009).

A few theoretical physicists have argued that classical physicsisintrinsically
incapable of explaining the holistic aspects of consciousness, but that quantum
theory may provide the missing ingredients. Several theorists have therefore
proposed quantum mind (QM) theories of consciousness. Notable theories
falling into this category include the holonomic brain theory of Karl Pribram
and David Bohm, and the Orch-OR theory formulated by Stuart Hameroff and
Roger Penrose. Some of these QM theories offer descriptions of phenomenal
consciousness, as well as QM interpretations of access consciousness. None of
the quantum mechanical theories has been confirmed by experiment. Recent
publications by G. Guerreshi, J. Cia, S. Popescu, and H. Briege could falsify
proposals such as those of Hameroff, which rely on quantum entanglement
in protein. At the present time many scientists and philosophers consider the
arguments for an important role of quantum phenomena to be unconvincing.

Apart from the general question of the “hard problem” of consciousness,
roughly speaking, the question of how mental experience arises froma physical
basis, a more specialized question is how to square the subjective notion
that we are in control of our decisions (at least in some small measure) with
the customary view of causality that subsequent events are caused by prior
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events. The topic of free will is the philosophical and scientific examination
of this conundrum.

Quantum Mechanics, Mind-Different Theories

The 1dea that quantum mechanics has something to do with the workings of
the mind was proposed by Eugene Wigner who suggested that wave function
collapses due to its interaction with consciousness. Freeman Dyson argued
that “mind, as manifested by the capacity to make choices, is to some extent
inherent in every electron.”

Many scientists considered this option as unprobable describing it as a
myth with no scientific basis.

David Chalmers argued against quantum consciousness. He instead
discussed how quantum mechanics may relate to dualistic consciousness.
Chalmers is skeptical of the ability of any new physics to resolve the hard
problem of consciousness.

The main argument against the quantum mind hypothesis was the assertion
that quantum states in the brain would lose coherency before they reached a
scale where they could be useful for neural processing, which was elaborated
by Tegmark, who made calculation in which quantum systems in the brain
decohere at sub-picosecond timescales, which are considered to be too short
to control brain function. If there is no brain-mind identity, mind-states could
bein an abstract space that is not affected by decoherence (Khrennikov, 2008).

Quantum Cognition

Quantum cognition represents an inovative field which applies the
mathematical formalism ofquantum theory to model of cognitive phenomena
such as information processing by the human brain, language, decision making,
human memory, concepts and conceptual reasoning, human judgment, and
perception. This field makes a great difference from the quantum mind as
it is not reliant on the hypothesis that there is something micro-physical
quantum mechanical about the brain as it is based on the quantum structure
paradigm. The main mechanism or concept is based on a information
processing by complex systems such as brain structures. It is hypothesised
that contextual dependence of information and probabilistic reasoning could
be mathematically described in the framework of quantum information and
quantum probability theory.
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Quantum theory is used to insert models of cognition that target to be more
inovative than models based on traditional classical probability theorywhich
includes cognitive modeling phenomena in science. Since the use of a
quantum-theoretic framework is for modeling purposes, the identification of
quantum structures in cognitive phenomena does not presuppose the existence
of microscopic quantum processes in the human brain (Khrennikov, 2009).

Human Brain

Morhological supstrate for the soul and all the psychological functions that
applied refer to ,,inner me* is generally refered to the brain with emphasis to
specific brain structures that are parts of the telencephalon, their connections
are coorelations with other important structures inside the body. We can
here try to describe the human brain from the neuroanatomical point, non
metaphysical. The shape and size of the brain varies greatly between species,
and identifying common features is often difficult, mostly the ones that are
the most included in higher functions. There are a number of principles of
brain architecture that apply across a wide range of species and some aspects
of brain structure are common to almost the entire range of animal species
(like rats).

The simplest way to gain information about brain anatomy is by visual
inspection, where we can see the brain tissue in its natural state is too soft
to work with, but it can be hardened by immersion in fixative, such as
formaline. Visually, the interior of the brain consists of areas of so-called
grey matter, with a dark color, separated by areas of white matter, with a
lighter color. Inner microscopic description of the different barin structures
and regions can be gained by staining followed by mictroscopic analysis,
slices of brain tissue with a variety of chemicals that bring out areas where
specific types of molecules are present in high concentrations. As a side effect
of the electrochemical processes used by neurons for signaling, brain tissue
generates electric fields when it is active. When large numbers of neurons
show synchronized activity, the electric fields that they generate can be large
enough to detect outside the skull (Van den Noort, 2016).

Many brain structures are involved in current investigation as a possible
morhological supstrates of consciousness, but the most examined are brain
cortex, brainstem, diencephalon, amygdala and hippocampus.
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These structures are also mantioned to be neuroanatomical markers involved
in stress response and reaction both in acute and chronic state. However, stress
can induce, if prolonged, chronic inflamation, or excitation state of the cell,
and consequently volumetric changes as well.

We can observe the brain as macroscopic physical system operating
on the scales (of time, space, temperature) which differ crucially from the
corresponding quantum scales. But as alive organ it hold some temperature
and is simply too hot to be able perform the real quantum information
processing, and use the quantum carriers of information such as photons, ions,
electrons. Neuron is by definition a morphological unit of central nervous
system and the brain as well. From this perspective we can say that neuron
presents also basic unit of information processing. Neuron couldn’t be in the
superposition of two states: firing and non-firing. Hence, it cannot produce
superposition playing the basic role in the quantum information processing.
Superpositions of mental states are created by complex neural networks of
neurons. The activity of such neural networks can produce effects which are
formally described as interference and entanglement. (Tversky, 1992)

The quantum cognition project is based on the observation that various
cognitive phenomena are more adequately described by quantum information
theory and quantum probability than by the corresponding classical theories.

Atthe moment we can say that there is no clearly defined neurophysiological
mechanisms of creation of the quantum-like representation of information
in the brain, but we can mention the hypothesis of matching the information
processing in the brain with quantum information and probability with
contextuality as the key word. Quantum systems do not have objective
properties which can be defined independently of measurement context as
contextuality implies existence of incompatible mental variables, violation
of the classical law of total probability and interference effects, so we can
summarize that quantum cognition approach can be considered as an attempt
to formalize contextuality of mental processes by using the mathematical
apparatus of quantum mechanics.

Stress and Work

Work stress refers to the process of job stressors, or stimuli in the workplace,
leading to strains, or negative responses or reactions. Organizational
development refers to a process in which problems or opportunities in the
work environment are identified, plans are made to remediate or capitalize
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on the stimuli, action is taken, and subsequently the results of the plans and
actions are evaluated. When organizational development strategies are used
to assess work stress in the workplace, the actions employed are various
stress management interventions. Two key factors tying work stress and
organizational development are the role of the person and the role of the
environment. In order to cope with work-related stressors and manage strains,
organizations must be able to identify and differentiate between factors in
the environment that are potential sources of stressors and how individuals
perceive those factors. Primary stress management interventions focus on
preventing stressors from even presenting, such as by clearly articulating
workers’ roles and providing necessary resources for employees to perform
their job. Secondary stress management interventions focus on a person’s
appraisal of job stressors as a threat or challenge, and the person’s ability to
cope with the stressors (presuming sufficientinternal resources, such as a sense
of meaningfulness in life, or external resources, such as social support from
a supervisor). When coping is not successful, strains may develop. Tertiary
stress management interventions attempt to remediate strains, by addressing
the consequence itself (e.g., diabetes management) and/or the source of the
strain (e.g., reducing workload). The person and/or the organization may
be the targets of the intervention. The ultimate goal of stress management
interventions is to minimize problems in the work environment, intensify
aspects of the work environment that create a sense of a quality work context,
enable people to cope with stressors that might arise, and provide tools for
employees and organizations to manage strains that might develop despite
all best efforts to create a healthy workplace (Machina, 2009).

Why Quantum Cognition?

Rational models of cognition adhere to the laws of classical probability
theories, although human thinking and decision making does not conform
these laws. Quantum models present cognitive phenomena with proven
recalcitrant with means of classical probability theory. This is all Refered to
classical probabilty theory, Kolmogorov theory on which Bayesian model
rests and it says that the Bayes rule is a simple theorem that follows from the
classical probability definition of conditional probability. Suppose {H1, .. .,
HN} is a set of hypotheses that you wish to evaluate, and D represents some
data that provide evidence for or against each hypothesis. Then according
to the definition of conditional probability, p(HijD) = p(Hi\D)/p(D). Bayes
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rule uses the classical definition of joint probability to rewrite the numerator
on the right hand of the equation: p(Hi\D) = p(Hi)p(DjHi); and the Bayes
rule uses the law of total probability to rewrite the denominator: P j p(Hj)
p(DjHj). Bayesian models of cognition use these rules to construct models that
predict how people make complex inferences from a set of observations. Why
use quantum probability theory? After all, the preva-lence of the Bayesian
models is testament to the success of classical probability theory in modeling
cognition. Despite this success, however, there has been a steady accumulation
of puzzling, even paradoxical, cognitive phenomena that violate the axioms
upon which classical probability theory (and hence Bayesian inference) is
based. Thus far, these violations have been explained using heuristic rules
such as the representativeness heuristic and the anchoring-and- adjustment
heuristic. Rather than resorting to heuristics, quantum cognition successfully
accounts for these violations using a coherent, common set of principles.
Although this review focuses on judgment and decision making, we briefly
highlight the expressive power of quantum models by pointing out that
they have already been applied to a broad range of cognitive phenomena,
including perception, memory, conceptual combinations, attitudes, probability
judgments, causal reasoning, decision making, and strategic games. It is not
possible to survey the myriad of applications in this review. We will restrict
our attention to a representative set of examples which intuitively illustrate
the basic quantum principles introduced previously. Quantum cognition
also raises many new questions for cognitive scientists and psychologists to
address. One is about rationality. Classical probability theory may provide an
upper bound that achieves optimal performance irrespective of computational
costs and resource limitations. Quantum models may provide a more realistic
bound that performs close to optimal but with fewer computational demands.
Consider, for example, a strategic game involving yourself and n 1 other
players, and each player can choose one of K actions. If human cognition
directly implements classical probability theory (i.e., it treats all events
as compatible), then Kn joint probabilities are required to represent your
beliefs regarding the actions that could be taken by yourself and the other
n 1 players, producing an exponential growth in dimensionality. If instead,
human cognition applies a new incompatible perspective to each player, then
all of the required probabilities can be assigned by using a single state vector
that is evaluated with respect to different bases within a fixed K-dimensional
space (Caves, 2002).
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CONCLUSION

Using limited cognitive resources, incompatibility provides humans the means
for answering an unlimited number of questions, thus promoting parsimony
and cognitive economy. However, the use of incompatibility comes at the cost
of introducing non-commutativity and sequential effects. Our view is that
incompatibility of events provides an effective solution to bounded resources,
which is the reason for bounded rationality.
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Chapter 9

Digital Heath Interventions
in Mental Health
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ABSTRACT

Technological renaissance of the last century stimulated the application of
digitalinterventions inthe healthcare domain. Digital healthcare interventions
(DHIs) could be implemented through smartphone applications (apps), remote
monitoring and tracking devices, and wearable computers. Technology is
positioned to transform how mental healthcare is delivered and accessed.

In fact, remote active and passive monitoring of parameters, such as mood,

activity, and sleep, could be integrated with therapeutic interventions. However,

the transformation entails combined conscription of science, regulation, and
design. Implementation, adoption, and evaluation of DHI present special
challenges. This chapter presents brief history of DHIs in mental health
and frameworks an evaluation strategy in terms of the appropriate methods
required for appraisal of DHIs.

DOI: 10.4018/978-1-5225-7513-9.ch009

Copyright © 2019, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

printed on 2/10/2023 11:02 PMvia . Al use subject to https://ww.ebsco.coniterms-of-use



EBSCChost -

Digital Heath Interventions in Mental Health

INTRODUCTION
Defining Digital Health Interventions [DHIs]

Twenty years ago digital health interventions [DHIs] were nothing but a
distant impossibility. The revolution of information technology [IT] in the
last century means that technology can be utilized to confront pressing
healthcare needs. The range and scope of DHIs and digitally delivered
healthcare services have evolved rapidly since Eysenbach’s (2001) initial
description of Internet-enabled or computer-enabled interventions. (Hollis et
al., 2017) Early DHIs in the mental health field were based on static content
with limited interactivity and were ‘fixed’ in terms of access (e.g. viaa PC or
laptop, requiring a wired Internet connection), whereas users were required to
be in a specific location to access the intervention. Examples of these DHIs
include computerised cognitive behavioural therapy typically mimicking,
face to face (FtF) delivered CBT sessions by providing a series of discrete
modules that users complete (Hollis et al., 2017) Initial approaches are often
referred to as ‘tele-health’, ‘tele-medicine’ or ‘tele-psychiatry’ and fall within
the broad description of ‘eHealth. (Hollis et al., 2017) Over the last decade,
the increased popularity and availability of mobile digital technologies, such
as smartphones and wearable technologies, has led to the development and
evaluation of mobile DHIs, also known as ‘mHealth’ (see Table 1 below).
(Hollis et al., 2017) mHealth DHIs include devices such as smartphone
applications (‘apps’), remote monitoring and tracking devices, and wearable
computers (e.g. smartwatches, virtual reality headsets). Remote active and
passive monitoring of parameters, such as mood, activity and sleep, are now
being integrated with therapeutic interventions. Hence, the distinction between
mHealth digital monitoring and interventions is likely to become increasingly
blurred. (Hollis et al., 2017) (Murray et al., 2016) Mental health DHIs target
a range of psychological disorders and differ in design and functionality.
(Chandrashekar, 2018) National institute of mental health (NIMH) categorizes
mental health DHIs into six categories based on: 1) functionality: 2) self-
management; 3) cognition improvement; 4) skills-training; 4) social support;
5) symptom tracking; and 6) passive data collection. (Chandrashekar, 2018)
Evidence indicates that technology present a tremendous opportunity for
delivery of high-efficacy mental health interventions in domains of anxiety,
depression; and schizophrenia. Considering scarcity of accessible mental
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health care professionals. and lack of mental health care access in rural and
urban areas, DHIs have emerged as a practical tools that may bridge the mental
health treatment gap. (Chandrashekar, 2018) Technology is well-poised to
transform how mental health care is delivered and accessed, however the
transformation requires the combined conscription of science, regulation,
and design. (Chandrashekar, 2018)

Generally speaking, DHIs are complex interventions with multiple
intertwined components, and typically have multiple aims, including; 1)
enabling users to be more informed about their health; 2) share experiences
with others in similar positions; 3) modify perceptions and comprehension
around health, 4) remotely assess and monitor specified health states; 5)
titrate medication; 6) realize health priorities and reach congruent treatment

Table 1. Glossary of common terms and abbreviations used in the field of digital
healthcare

Term Definition

Interventions that provide information, support and therapy (emotional,
decisional, behavioural and neurocognitive) for physical and/or

Digital health intervention (DHI) mental health problems via a technological or digital platform (e.g.
website, computer, mobile phone application (app), SMS, email,
videoconferencing, wearable device)

Internet-based healthcare delivery/anything health-related that uses
eHealth (Electronic Health) information and communications technology (Blackwell et al.),
incorporating computers or Internet in its delivery

Computerised program or service delivered through the Internet (e.g.
a website), designed to create a positive change in behaviour or health
status with different levels of support (e.g. completely unguided,
human-supported)

Internet, online/web-based interventions

Similar to Internet-based interventions, but usually refers to a program
delivered via a computer: the intervention may be via the Internet or an
offline computerised program (e.g. CD-ROM, or installed software).
Includes psychoeducation and psychotherapy packages, ‘serious’ games
and neurocognitive ‘brain training’ interventions

Computer-based/computer-delivered
interventions

Delivery of Cognitive Behavioural Therapy (CBT) via computer
(cCBT), Internet (iCBT) or mobile devices or applications (mCBT).
Collectively may be referred to as electronically delivered CBT (eCBT)

Computer, Internet-based or mobile-
based CBT

Subdivision of eHealth focusing on delivering healthcare-related
information, interventions and monitoring through portable electronic/
mobile devices and technologies, such as smartphones, tablets and
wearable devices. Examples of mHealth for mental health include
smartphone applications (‘apps’), text/SMS-delivered interventions and
patient monitoring devices

mHealth (Mobile-delivered Health)

Delivery of health services and treatment via telecommunications
Telehealth, telepsychiatry and technology (e.g. videoconferencing/SMS/email), including: online
telemedicine counselling and therapy that may be synchronous (e.g. real-time
videoconferencing) or asynchronous (e.g. email /SMS).

*Note: Adapted from: (Hollis et al., 2017)
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decisions; and 6) improve communication between patients and various
healthcare professionals [HCPs]. (van Beugen et al., 2014) DHIs have been
heralded as revolutionizing access and equity of care including the ways in
which individuals monitor and improve their health behaviors by improving
outcomes, reducing costs, and improving the patient experience and increasing
patient engagement. DHIs vary widely with respect to clinical range, format,
functionality and mode of delivery, including mechanisms through which
they aim to change mental health and well-being.

Clinical Range

Devices and programs using digital technology to support behavior change
are increasingly ubiquitous, being adopted for use in patient diagnosis and
treatment, remote monitoring and self-management of chronic diseases.
(Michie, Yardley, West, Patrick, & Greaves, 2017) In fact, DHIs have been
utilized to: 1) promote healthy behaviors such as smoking cessation (Free et
al., 2011); and physical activity (Vandelanotte, Spathonis, Eakin, & Owen,
2007); 2) improve outcomes in people with long-term conditions such as
heart failure, (Hunting G, 2015) hypertension (McLean et al., 2016) and
diabetes (Pal et al., 2014); 3) provide remote access to effective treatments
(van Beugen et al.); 4) improve mental health conditions. (Zhuo et al., 2015)

Available DHIs vary in the breadth of psychopathology that they address.
Typically, they tend to be disorder-specific but a few are even more precisely
targeted such as one designed for people with suicidal thoughts. (van Spijker,
van Straten, & Kerkhof, 2014) On the other hand, some are “transdiagnostic”
in scope and have a broad clinical range indicating a great potential clinical
effectiveness.(Craskeetal.,2009; Titov etal.,2011) There are well established
DHIs for depression; anxiety disorders and insomnia. Most have been designed
as self-help programs that are meant to be used on their own or with some
form of support. These treatments vary markedly in their content, clinical
range, format, functionality and mode of delivery. (Andersson & Titov, 2014)

Format
DHIs designed to address mental health conditions vary in their format.
Interventions can be designed as face-to-face treatment that may entail

having regular weekly sessions. Others modify the format to match the way
that websites or apps are meant to be used. (Ben-Zeev et al., 2015) Typically,
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modified format results in briefer, more frequent, sessions compared with
face-to-face treatment, and often the overall length of treatment is shorter.
(Ben-Zeev et al., 2015) Further, DHIs may vary in their structure. Some are
linear, progressively leading users through the intervention step-by-step,
whereas others have a variety of modules which may be applied with some
flexibility. (Ben-Zeev et al., 2015)

These interventions often require some level of personalisation or so called
“tailoring”. Tailoring can imply little more than matching the text and clinical
examples to the user’s demographic group [e.g., gender specific - female].
meanwhile others go beyond by incorporating algorithms that generate a
treatment which matches aspects of the user’s psychopathology. (Abdullah
et al., 2016) These algorithms may be acquired from strategy specific to
the treatment or the recommendations of experienced clinicians. It is likely
that, machine learning may be used for this in the future. (Abdullah et al.,
2016) An alternate to tailoring is permitting end-users to pick out elements
of the intervention that match their specific concerns. (Abdullah et al., 2016)
Additional studies are required to evaluate which of the tailoring approaches
lead to improved patient outcomes.

Functionality

During infancy DHIs compromised of text and thus resembled printed
self-help programmes. This is changing. As technology matures, additional
attention was devoted to their appearance, appeal and ease of navigation.
Nowadays, most DHIs may embrace features such as: 1) learning exercises;
2) self-monitoring tools; 3) progress reports; 4) downloadable documents; 5)
audio- and video-files; 6) audio- and video-feedback; 7) avatars; 8) quizzes
and games. Currently there are multifaceted and technologically sophisticated
DHIs to address social anxiety disorder (Stott et al., 2013) and post-traumatic
disorder (Wild et al., 2016); meanwhile several interventions have been
designed game format, a form that may particularly suit younger users (Merry
etal.,2012). Further, novelties that may likely to gain ground in the near future
are: 1) the use of virtual reality-based procedures as the equipment required
is becoming more readily available; and 2) artificial intelligence-informed
communication with the end-user.(Fairburn & Patel, 2017)
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DHIs indomain of mental health are provided via websites and can be accessed
on a wide range of devices. However, some may not suitable for viewing
on the small screen of the typical smartphone. (Donker, Petrie, et al., 2013)
Others interventions are app-based and have been designed specifically with
smartphones in mind. Whether interventions are website-based or app-based
impacts the form that they can take and the functions that can be used. Some
DHIs engage both modes of delivery; such as a website-based intervention
with an accompanying app for purposes such as self-monitoring or planning
ahead. (Donker, Petrie, et al., 2013)

The Promise and Challenges of DHIs in Psychiatry

Evidence suggests that DHIs are increasingly being adopted by individuals
living with mental illnesses such as schizophrenia and bipolar disorder, as
a means of better understanding and managing their condition.(Biagianti,
Hidalgo-Mazzei, & Meyer, 2017) The portable, connected nature of wearable
devices pragmatically supports remote and valid capture of clinical information
invarious settings—both actively, such as self-rated assessments, and passively,
using instruments to size objective markers of social, emotive and cognitive
states, meanwhile ensuring reduced user burden. (Biagianti et al., 2017)
Information can be transferred back to the users and and clinical teams in
real time, offering the opportunity to facilitate self-management, and ensure
timely, preventative interventions. (Biagianti et al., 2017)

However, majority of DHIs in mental health have only been evaluated in
small studies focused on short-term feasibility, albeit with mostly positive
findings.(Firth & Torous, 2015) (Lewis & Wyatt, 2014) This has raised
questions around interventions’ long-term impact in more diverse patient
groups. (Biagianti et al., 2017) It is imperative to accumulate scientific
evidence on DHIs impact on mental health using rigorous evaluation
frameworks meanwhile considering heterogeneous patient population
and long term impact. (Lewis & Wyatt, 2014) (Chan, Torous, Hinton, &
Yellowlees, 2015) (J. B. Torous, Chan, Yellowlees, & Boland, 2016) This
will be required to ensure alleged benefits are realised, and to warrant that
benefits outweigh potential harms such as breaches of security and privacy.
(J. Torous & Roberts, 2017) At present, it is unclear as how: 1) to optimise
the process of designing effective DHIs focused on mental health domain that
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are both timely and cost-effective;2) to select methods to ensure the optimal
clinical dimensions to be targeted; creating interventions that may adapt to
a shifting and ever-changing technological landscape, while retaining their
core functionality; 3) to optimally determine as to what degree to integrate
end users in the design process.

As suggested by Biagianti et al. [2017], the following dimensions should
be considered when designing DHIs in arena of mental health: 1) Define the
intervention based on unmetclinical need; 2) Develop meaningful partnership;
3) Ensure user-centered design; 4) Determine the appropriate software
platforms; 5) Assess the use of appropriate grade devices. (Biagianti et al.,
2017) Each one of these is described in substantial detail.

Define the Interventions

The first step is to define an intervention and mitigate the potential that
technology is deployed solely for the purpose of implementing technology
alone, rather than being applied to target specific clinical problems. (Biagianti
et al., 2017) At the initial stage, it is vital to ensure that a specific clinical
dimension and unmet need drive the research question; including definition
of essential parameters and key variables. Clinical researchers are uniquely
positioned to guide development of research questions and DHIs by learning
from patients, recognising areas of unmet clinical need, and then considering
which of the various properties of DHIs might be most appropriate. As the
field develops further, tools should be merged into multidimensional, modular
and more flexible platforms. (Biagianti et al., 2017)

Develop Partnerships

Interdisciplinary partnerships among clinicians, patients, big data scientists,
software engineers and user experience designers are essential in ensuring
that an intervention meets scientific and technical standards. (Biagianti et
al., 2017) During this phase it is critical to apply ‘team science’ principles
(Borner et al., 2010). The principle entails regularly scheduled meeting and
initiatives that would promote interdisciplinary dialogue, and ultimately the
formation of a collective knowledge base. Prior to any collective work, it
is critical for agreement to be reached between collaborators on issues of
payment/financial support, academic credit, authorship, intellectual property,
and data ownership, storage and security. (Biagianti et al., 2017)
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Ensure User-Centered Design

Evidence suggests that interventions are more likely to be adopted for long-
term use when they provide inherent value for the ‘user’ in managing their
condition, or improve critical aspects of their functioning and well-being.
Bottom-up approach, involving end-users [i.e. patients/caregivers] in the
co-development of DHIs has therefore become central to this goal. Yet, it is
unclear as to how this should be implemented, as only a limited number of
studies to date have reported user-involvement during the DHI development.
(Killikelly, He, Reeder, & Wykes, 2017) End-users must remain integral to
forming the research agenda, clinical focus and technology selection over
the entirety of the development cycle. (Biagianti et al., 2017)

Native vs. Existing Software Platforms

Native software platofrm requires up-front expenditures of time, energy and
capital. Yet, it allows adhoc modifications to address specific difficulties of
people with mental conditions to be taken into account, including cognitive
impairments, poor technology literacy and text reading level.(Rotondi, Eack,
Hanusa, Spring, & Haas, 2015) Nonetheless, potential risks associated with
building native technology such that rapid technological advances may make
the prototype for the intervention already obsolete and uncompetitive by the
time the development process is complete. This may have profund implications
on the acceptability and scalability of the intervention. (Rotondi et al., 2015)
This can be overcome by outsourcing design and development to established
firms, so that the intervention is regularly maintained and enhanced. This
may entail supplemental costs and such may be unaffordable to early stage
researchers. (Rotondi et al., 2015)

An alternate is to capitalise on available solutions if these: 1) meet specific
needs and goals; 2) are secure; and 3) adhere to current ethical and clinical
governance structures. (Biagiantietal.,2017) Advantages include a significant
reduction in costs and the possibility to promptly test the feasibility and
acceptability of the technology in the clinical population. However, researchers
may have limited control over design and development process. Further, they
may need to adapt DHISs to the rapidly changing features of the tool, which
may lead to difficulties associated with consistency of study procedures and
replicability of findings. (Biagianti et al., 2017)
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Regardless whether one opts for naive versus existing platforms, allowing
interoperability between mobile operating systems is desirable, particularly
android and 10S systems, in order to maximise the reach and generalisability
of the intervention. It is desirable to employ software that could be freely
downloaded regardless of the device. (Biagianti et al., 2017)

Consumer vs. Clinical Grade Devices

Akey objectiveistodesign and develop DHIs that are affordable and acceptable
for prolonged use. Devices are to be validated in clinical populations. In
the case of wearable devices, data may be preprocessed on the device using
unpublished algorithms, to which the research team may have access. The
process may raise concerns regarding validation, data quality, replicability and
scientific acceptability. (Naslund, Aschbrenner, & Bartels, 2016; J. Torous,
Kiang, Lorme, & Onnela, 2016)

Albeit very useful, consumer devices convey some limitations. Although
technology needs to be ‘good enough’ to address the clinical question, it may
notrepresent the mostinnovative technological option. Although, one attempts
to curtail variability between devices by ensuring all participants are equipped
with standardised study devices, and by primarily examining longitudinal
within-person variation. This may not always be possible. Considering swift
development cycle of consumer devices, each platform should be designed
as to integrate with novel technologies devices as they emerge, thus ‘future-
proofing’ the intervention. (Biagianti et al., 2017)

As the technological landscape rapidly advances, new opportunities will
arise for delivering DHIs for mental health. Strong collaboration between
academic and industry partners are required to fuse the advantages of
consumer and clinical grade technologies in the design and development of
devices that assimilate into the users’ lives, while delivering clinical-quality
data. (Biagianti et al., 2017)

The Contribution of DHIs to Psychological/
Psychiatric Treatments

DHIs, including digital technology in general, have been heralded as presenting
massive potential as scalable tools to improve outcomes, to widen access
and meet the increasing demand on mental health services. As a result of
the widespread availability of digital technology, treatments of mental health
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conditions has been undergoing momentous changes Most of DHIs are forms
of cognitive behaviour therapy that have been modified from existing face-
to-face treatments or from self-help books based upon them. (Andersson,
Cuijpers, Carlbring, Riper, & Hedman, 2014) Some may represent a simplified
versions of the original treatment and are little more than collections of
“tools. Others preserve both the treatment’s procedures and the strategies
that govern their use. At large, DHIs in mental health domain seem to make
more use of behavioural than cognitive procedures and contain a prominent
educational component. It has been popular for DHIs to present themselves as
educational programmes rather than treatments, and deliver the intervention
in “lessons”, instead of “sessions” (Andersson et al., 2014).

There are digital versions of psychotherapy including: acceptance and
commitment therapy (Pots etal.,2016); behavioural activation (Ly etal.,2014);
interpersonal psychotherapy (Donker, Bennett, et al., 2013); mindfulness
interventions (Spijkerman, Pots, & Bohlmeijer, 2016); and problem-solving
therapy (Kleiboer et al., 2015). However, these variations have received less
research attention than the cognitive behavioural ones. Similar to cognitive
behavioural interventions, they vary in the range to which they retain the
strategies and procedures of the original treatment

Truly novel DHIs are few and far between. Examples include: positive
cognitive bias modification to treat depression (Blackwell et al., 2015); virtual
reality based exposure in the treatment of anxiety disorders (Valmaggia, Latif,
Kempton, & Rus-Calafell, 2016) and persecutory delusions (Freeman et al.,
2016); and the use of robotic technology to improve social interaction in
autism spectrum disorders and dementia (Riek, 2016). The use of a computer
game to block the reconsolidation of intrusive traumatic memories remains
at the experimental stage (James et al., 2015).

THE APPLICATION OF DHIS IN PATIENT POPULATIONS

DHis for Children and Young People
With Mental Health Problems

Recent advances in computerised technologies and programming has created
the possibility of more interactive and adaptable cCBT that may fit the needs
of young people though use of gamification and ‘serious games’. (Hollis et
al., 2017) Typically, it has been presumed that children and young people
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(CYP) will prefer DHIs considering their ubiquitous digital activity. Yet,
evidence remains inconsistent as to whether: 1) DHIs for CYP are clinically
and cost-effective; 2) CYP prefer DHIs to traditional services; 3) DHIs widen
access to treatment: 4) traditional evaluation and adopted methods are the
most appropriate. (Hollis et al., 2017)

The assessment of effectiveness of DHIs has been based on evidence
from RCTs, with the majority conducted on CBT focused in domains of
depression and anxiety in adolescents and young adults, with significantly
less research focused on other clinical areas and therapeutic interventions.
Generally speaking, there is limited support for the role of computerized
cognitive behaviour therapy (cCBT) in improving symptoms of depression
and anxiety in CYP. Further, there is evidence from ‘head to head’ trials that
therapist-guided (remote) cCBT is as effective as face to FtF CBT. (Sethi,
2013) Trials have typically focused on older adolescents with mild and
moderate symptomatology. Thus, it remains unclear as to whether DHIs are
useful for CYP who present with more severe symptomatology typically found
presenting to mental health services. (Hollis et al., 2017) Evidence indicates
that trials with active comparators demonstrate reduced benefit of DHIs than
those with non-active controls. There is some evidence that human support,
either in the form of a therapist’s guidance or researcher contact, may be
favourable in terms of adherence and effectiveness. DHISs for Attention deficit
hyperactivity disorder (ADHD), Autism Spectrum Disorder (ASD), eating
disorders, psychosis and post-traumatic stress disorder (PTSD) demonstrate
limited benefits. Also, there is a notable lack of evidence concerning the
cost-effectiveness of DHIs in CYP. To summarize, the heterogeneity of
DHIs and limited quality of many studies make it difficult to draw definitive
conclusions about the effectiveness of DHIs and the role they should play in
mental health services for CYP. (Hollis et al., 2017) Past research highlights
a plethora of valid research questions and methodological issues that need to
be considered for the field to move forward.

DHIs for Adults With Mental Health Problems

There are increasing numbers of DHIs available for use in adults with severe
mental issues. Published literature unveils strong evidence for the feasibility
of using smartphones to augment the care of people with schizophrenia (Firth
& Torous, 2015). In fact, a systematic review of five studies focused on using
smartphone apps for treating symptoms of schizophrenia demonstrated app
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retention was 92%, and approximately 3.95 patient-app interactions took
place each day. (Firth & Torous, 2015) Self-reported patient experience
survey results revealed high adherence, positive user experience, and broad-
ranging clinical benefits. High rates of engagement and satisfaction with an
array of apps indicates the nascent potential of this technology. Yet, overall
evidence regarding the efficacy of such interventions remains limited. (Firth
& Torous, 2015) Further, a meta-analysis of 18 randomized controlled trials
(RCTs) covering 22 mobile apps demonstrated that using apps to relieve
symptoms and self-manage depression significantly reduced patients’
depressive symptoms compared to control conditions (g=0.38, P<0.001).
(Firth et al., 2017) Authors noted that smartphone-based therapies yielded
the most benefits for individuals with mild to moderate, rather than major,
depression. (Firth et al., 2017) Findings from systematic review indicate
that overall short-term usability and feasibility of technology are high in
the SMI population, implying the potential utility of digital technology for
incorporation into treatment of SMI. (Batra et al., 2017) Authors note that
real-world, naturalistic studies using larger samples will further facilitate the
integration of digital technology into everyday mental health care, meanwhile
evaluating its long-term effectiveness.

DHIs for Seniors With Mental Health Problems

Evidence suggests that older adults (65+) have the potential to use tailored
smartphone interventions to self-manage their illness. A group of researchers
from Dartmouth developed a smartphone-based intervention using an adaptive
systems engineering framework and principles of user-centered design.
(Fortunaetal.,2018) The findings noted that a peer-delivered and technology-
supported intervention designed to improve medical and psychiatric self-
management is feasible, acceptable, and is potentially associated with
improvements in psychiatric self-management, self-efficacy for managing
chronic health conditions, hope, quality of life, medical self-management skills,
and empowerment with older adults with serious mental illness (Fortuna et
al., 2018). They found that even patients with limited technical abilities could
use this app successfully (Fortuna et al., 2018). Evidence indicates that DHIs
are associated with several advantages compared with traditional psychosocial
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interventions, such as: potential for individually tailored, just-in-time delivery
along with wide dissemination and high population impact (Fortuna et al.,
2018; Whiteman, Lohman, Gill, Bruce, & Bartels, 2017). But the process
of adapting an existing psychosocial intervention to a DHIs mandates an
adaptation for a high-risk group with limited health and technology literacy
(Whiteman et al., 2017) and should be evaluated with studies containing
larger and more representative population samples.
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ABSTRACT

This chapter explores the insight of how the mind is negatively impacted by
the news media. The purpose of this chapter is to introduce readers to how
the human brain processes good and adverse effects of the news. The chapter
begins with the overview that delves into the various aspects such as our brain
and how it processes emotions, the theoretical frameworks of mass society,
Marxism, functionalism, social constructionism, the historical context of the
media in various countries, journalists and pundits, how the media divides
communities, and how the media reports world events causing individuals
to suffer from adverse psychological effects. This chapter then ends with a
conclusion that consists of suggested future research.
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OVERVIEW

Intoday’s technological, virtual, and global world, people have access to 24/7
media news coverage. This news coverage has changed over the decades from
reporting news to newscast personnel giving their opinions and commentaries
based on their political views and personal agendas (i.e., appearing to know
or not), to include the advertising from sponsors (Hopmann & Stromback,
2010). This different focus of the media news programming has become more
of a business with pundits and so-called strategists who evoke stress on the
viewers. Constant exposure to negative news coverage influences viewers’
mental health, to include stress (Gregoire, 2015; Hamilton, 2014; Yeager,
2013). Gregoire (2015) stated, “The news can be violent, depressing, and
emotionally-charged” (para. 1). As a result, this book chapter is based on
media and the psychological effects (e.g., stress/ PTSD) it has on individuals.
The chapter will begin with a theoretical framework, which will comprise of
various theories and theorists, such as (a) Mass society theory, (b) Marxist
media theory, (c) Functionalist theory, (d) Social constructionism, and (e)
other aligning theories. The chapter will then unfold to a synthesis, which will
discuss the types of media and the effects it has on individuals. Furthermore,
it will illustrate the content of international news presented by media, such
as war and natural disasters, politics, religion, and other issues for debate.
Points are discussed in detail in regards to how it results in viewers suffering
from stress, to the point of suffering from Post-Traumatic Stress Disorder.

The Negative Mind

The many forms of mass media have enhanced our lives toward how we
view the world. Parents, ever since the beginning of radio and television
restrained their children from listening and watching media due to the need
for censorship. Viewing perceptions have changed since television edits had
censored the pelvic movement of Elvis Presley on the Ed Sullivan show in
1956; this is compared to the many music videos and reality television shows
of today. Due to the popularity and the public intrigue, the show reached over
80% of the television audience, while Elvis’ contract started at $5,000 per
engagement and increased to $300,000 (Gibson, n.d.).

Exposure to catastrophic events, regardless who their viewers are, exhibit
a startled response, which is linked to a negative affect to any sudden or
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threatening stimuli, posttraumatic emotional/psychological and physical
complications (Busso, McLaughlin, & Sheridan, 2014; Courtois & Gold,
2009). The emergence of many stress symptoms is brought about the
continual exposure to media coverage of terrorism, war, natural disasters,
and murders. Saylor, Cowart, Lipovsky, Jackson, and Finch (2003), and Lau,
Lau, Kim, and Tsui (2006) defined that no matter how traumatic an event is,
it will cause stress amongst all individuals no matter the type of disaster to
include terrorist attacks throughout the world. Although the media informs
viewers on what is occurring and how to stay safe, they also at the same time
create mass anxiety. For example, in the United States, with all the school
shootings, the media will demonstrate graphic images while attempting to
set their agenda on gun control and mental health. Based on many graphic
accounts, especially individuals who are vulnerable and unable to recognize
and/or assimilate can inflict traumatic symptoms (Courtois & Gold, 2009).

People can assess different information from mass media whether they
decide if it is enjoyable or it is volatile; people view media throughout
their life to meet their satisfaction level as they change through life. Media
psychology focuses on how human behavior is connected to the media and
by understanding social cognitive theories. By definition, media psychology
is the study of violence in mass media as well as how it is associated with
violence and real-life aggression over a person’s life. Hampton, Lou, and
Shin (2016) feel that media is linked with high levels of psychological stress,
which can lead to negative health outcomes. Hampton et al. and Goodwin,
Palgi, Lavenda, Hamama-raz, and Ben-Ezra (2015) indicated that media is
associated with the changes to the individuals’ environment, however, once
it is continuously with direct exposure via the media, higher levels of stress
are present. Many external sources of stress stem from numerous traumatic
events and chronic and ambient stressors. When individuals are in contact
with all these stressors, anxiety and depression arises.

Both the sympathetic-adrenal medullary axis as well as the hypothalamic
pituitary adrenal axis are activated when the brain becomes aware that a
threat is to occur. This, in turn, leads to the excretion of the stress hormones
(i.e., catecholamines, glucocorticoids). As Marin et al. (2012) indicated,
glucocorticoids “is particularly interesting since it is a steroid that rapidly
crosses the blood-brain-barrier and that binds to receptors in different brain
regions, notably the hippocampus, the amygdala and the prefrontal cortex”
(p- 1). Itis also critical to note that there is a great association between stress
hormones as well as dissimilar memory processes. When a person has an
increase in catecholamines, it can cause a considerable amount of stress.
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Whereas too little creates distraction, disorganization, or being indifferent.
Furthermore, stress hormones have been illustrated to advance memory
strengthening. The pre-frontal cortex, which is responsible for the high
function of cognition and how people monitor behavior; also, can heighten
one’s arousal state, causing people to be more emotional rather than thinking
rationally, especially when confronted with stressful situations. People are
not rationale when watching the news as the media could manipulate and
cause a person to be placed in a stressful state of mind.

THEORETICAL FRAMEWORK

The current media that is linked with the nineteenth and twentieth centuries
are known as the (a) press, (b) radio, (c) television, and the (d) cinema and
record industry and traditionally have been placed with each other under the
term “mass media” (Bennett, 1982). There are a plethora of theories that
have emerged based on mass media in which the following will reveal what
the writers felt to be most critical to touch on.

Mass society theory. Bennett (1982) indicated that there are various theorists
that are associated with the mass society theory and who contributed to this
theory. Some of these theorists are Matthew Arnold, T. S. Eliot, Friedrich
Nietzsche, and Ortega y Gasset, as well as political theorists John Stuart
Mill and Alexis de Tocqueville, in addition to Vilfredo Pareto and Gaetano
Mosca, who are the representatives of the Italian school of Sociology. Bennett
revealed that the mass society theory should be looked at not as a whole, but
as atheory with themes that are converged, such as, “the decline of the organic
community, the rise of mass culture, the social atomization of mass man” (p.
32). When looked at as a whole, these themes have expressed an arrangement
of negative as well as pessimistic reactions to the associated processes of,
“industrialization, urbanization, the development of political democracy, the
beginnings of popular education and the emergence of contemporary forms
of mass communication” (Bennett, 1982, p. 32).

The mass society theory is based on the ideals that society is structured in
the middle and on a massive scale. It is further based on the notion that the
public becomes destroyed and that the media is centralized with a “one-way
transmission” and that people rely on media to identify themselves. Lastly,
this theory holds on the fact that media is utilized as a means to control and
manipulate their audience (Bennett, 1982; McQuail, 2010).
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Marxist media theory. Karl Marx was only familiar with the press prior
to it being a real mass medium. However, there is still pertinence in terms of
the tradition of Marxist analysis of the media in capitalist society. The idea
of power is the main theme when explicating mass media in Marx’s views
(McQuail, 2010). Although there are variations, there has been a continuous
emphasis on the notion that mass media are methods of controlling by as well
as for a ruling class. As stated in Marx’s German Ideology, “The class that
has the means of material production has control at the same time over the
means of mental production so that, thereby, generally speaking, the ideas
of those who lack the means of mental production are subject to it” (as cited
in McQuail, 2010, p. 96).

The Marxist media theory hypothesizes a direct association betwixt
economic ownership in addition to the distribution of messages that confirm
the legitimacy and worth of class society (McQuail, 2010). Within the
twentieth century, there were those who created revised versions of the
Marxist media theory, which emphasized on the ideological effects of media
in regards to, “the interests of a ruling class, in reproducing the essentially
exploitative relationships and manipulation, and inlegitimating the dominance
of capitalism and the subordination of the working class” (McQuail, 2010, p.
96). It has been noted that the political economy theory falls next in line to
the Marxist media theory. The political economic theory focuses mainly on
the association between the economic structure as well as the dynamics of
media industries and the ideas of the content within media (McQuail, 2010).

Functionalist theory. Merton (as cited in McQuail, 2010) stated that the
functionalist theory explicates social practices and institutions in regards to
what society and individuals require. Society is seen as a continuing system
of associated functioning parts in which each component makes a crucial
contribution to progression and order. That stated; media could be viewed
as one of these systems. This theory portrays media as independent and
self-correcting. This theory is seen as having a conservative bias to the point
where the media is viewed as keeping society where it is, rather than as a
means of creating any drastic change to society. Within the early versions of
functionalism, it had been rejected in sociology. However, it is still utilized
as a means to approach media in novel methods and plays a role in answering
research questions that pertain to media (McQuail, 2010). Laswell (as cited
in McQuail, 2010) indicated that the primary functions of communication in
society were watching over the environment, the interaction of the aspects of
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the society in how it reacts to its environment, as well as the transference of
the cultural heritage. Wright (as cited in McQuail, 2010) added entertainment
as the fourth primary media function. Lastly, a fifth function, which was
mobilization, was added to the list of media functions (McQuail, 2010).
Social constructionism. The term social constructionism, in essence, was
coined when Berger and Luckman’s book, The Social Construction of Reality,
was published in 1967 (McQuail, 2010). Social constructionism is based on
the notion that society is a construct and not a fixed reality. Furthermore, this
theory indicates that media offers the required materials for reality construction
and the media provide the meanings. However, they can be either negotiated
ordeclined (McQuail, 2010). The social constructionism theory also illustrates
that the media will carefully reproduce specific meanings and that media
cannot offer an objective explanation of social reality (McQuail, 2010).

Historical Context of the Media

Worldwide statistics illustrate that people access news from four areas:
television, radio, print, and online, which includes many opportunities for
social media. Statista (2018) in particular investigated 12 different countries
to show the usage of these four areas to access information. In 2016, for
television viewing the average usage of these 12 countries was 73.7%, radio
was 32.2%, print was 40.4%, and online was 79.1%. Prior to radio, television,
and the Internet, the public was able to obtain their news from print. The
following information regarding regulation, advertising, and commercial
broadcasting from various countries illustrates the inception of existence.
Due to the launch of broadcasting, many countries had to create regulations
for broadcasting. In the late 1930s, the Federal Communications Commission
was formed to regulate broadcasting in the United States. In addition to
this change in how broadcasting began, was a need for regulations in other
countries such as Canada. During the pioneer stage of broadcasting, radio,
and television followed the emergence of public ownership and regulations
between the years of 1928 and 1936. Graham Spry, a co-founder of the
Canadian Radio League in 1930 felt there was a need for public control of
the airwaves, as radio was listened to by those who had access to this type
of media. Similarly, to Canada’s pioneer days, England from 1920 to 1922
had the birth of British broadcasting, which led to England’s present-day
British Broadcasting Corporation. The British Broadcasting Corporation was
formed in 1932 as the BBC Empire Service. The BBC’s public service format
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is based on the Reithian motto of “to inform, to educate and to entertain”
(Open Society Institute, 2005, p. 736).

In the case of Germany, broadcasting was reestablished after the end of
World War II by the allied occupational forces. However, prior to World
War 11, the press in Germany opposed democratic institutions as the Nazi
regime “abused all media, and the whole cultural sector, for propaganda and
manipulation of the public” (Open Society Institute, 2005, p. 735). During the
1920s and into the 1930s, known as the Weimar Republic, is when this type
of behavior occurred, therefore the need for regulations for this media not
to become an anti-democratic power. As years approached the end of World
War 11, the American Federal Communications Commission, the model of
free-market and commercial broadcasting; and England’s British Broadcasting
Corporation system designed for public service had influence in the changes
for the Federal Republic of Germany’s liberated free market system and the
need for independence and pluralism. This type of service is to serve the
public without bias for politics, the economy, or other interest groups. Hugh
Carleton Greene, the BBC’s senior manager, became the leader to oversee
this new broadcasting organizational structure for Germany’s North-Western
regions. Therefore, with Greene’s input and expertise, the BBC became the
role model for Nordwestdeutscher Rundfunk, the new German broadcaster
(Open Society Institute, 2005).

The Japan Broadcasting Corporation, which is known as the Nippon
Hoso Kyokai (NHK) is publicly owned since 1924. Although the NHK was
modeled after the BBC system, it was a semi-governmental institution. This
radio broadcasting system assisted the Japanese government transfer military
propaganda over the airwaves prior to and during World War II (Valaskivi,
2007). After the war in 1950, commercial companies began to broadcast
throughout Japan. Radio broadcasting continued to enter the AM and FM
radio station community into the 21st century (Fujitake, 2005; Valaskivi,
2007). According to Valaskivi (2007), in 1953 via the public broadcaster
and Nippon Television Network Corporation, regular television broadcasting
was underway.

Most of the European broadcasting market started years later as France
began advertising on television in 1968. The 1960s were known as the decade
of State television as the French government controlled its networks. Through
the years, the French marketis now a semi public-private system; however, “in
reality, itis dominated by one single private company” (Open Society Institute,
2005, p. 642). The French broadcasting has three layers to the system: (a) the
government designs broadcasting policies, drafts laws, and issues decrees
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to implement the laws; (b) the Parliament passes laws and controls funding,
and (c) the High Council for Broadcasting (CSA) grants licenses, appoints
heads of public broadcasters, and supervises the programming.

Hungary in the early 1990s consisted of only two national television
channels; however, presently a majority of the population have the ability
to view over 40 various Hungarian language channels. Although at the
national level, public service television and commercial television is viewed
in Hungary, this country was rather late in regards to passing broadcasting
regulation (Open Society Institute, 2005). Due to political broadcasting laws
and government voting, Czechoslovakia and Poland surpassed Hungary by four
to five years respectively. The purpose of the 1996 Radio and Television Act
was to terminate the political differences and power of control of media and
societal values. “These disputes and the subsequent media policy measures
were often referred to as Hungary’s media war” (Open Society Institute,
2005, p. 793). As aresult of the Radio and Television Act, the National Radio
and Television Board (ORTT) generated broadcasting rules for licensing,
supervision, funding, as well as protecting media freedom.

The Radio Audizioni Italiane (RAI) is the Italian broadcasting system,
whichis known to have governmental and political controversial involvement;
the government solely controls this. Similar to France, Italy began airing
commercial television in the 1970s, which had no regulations as it transformed
the media scene in addition to the advertising market and lastly, the political
stakes. Like the majority of the countries discussed that have had strong
political influence during the transition for regulation, (e.g., Germany, Japan),
the mid-1990s deemed to play a critical role in Italy for voters to elect Prime
Minister Silvio Berlusconi.

Within the country of Latvia, television is the most predominant source
of information for individuals who reside in this country. Research revealed
that television viewing is almost 100%, whereas due to the lack of recovery
from eliminating the Soviet frequencies in the 1990s, listening to the radio to
attain information is not as popular. Furthermore, media such as newspapers
were also spread has fallen, due to the effect of economic reforms on buying
power. It is evident that broadcasting in Latvia has been subjected to basic
changes since 1990, however, the expansion of public broadcasting as well
as broadcasting regulation in general has been restricted due to the constant
outdated attitude of broadcasting being utilized for the political elite to reach
out to the public, instead of using it as a means for democratic debate or even
to integrate various groups within society (Open Society Institute, 2005).
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Like Hungary, Latvia also has minimal television channels as there are a
total of four national terrestrial television channels, of which two are public
(LTVI1 and LTV7) as well as two private (LNT and TV3). The migration of
cable television, which comprises the main form of information for those who
speak Russian, occurred due to the termination of broadcasting of Russia’s
State channel ORT in Latvia. That said, cable television takes on a somewhat
critical spot within the broadcasting sector. The broadcasting districtin Latvia
is regulated by the National Radio and Television Council (NRTP). The
NRTP regulates the public as well as the private broadcasters, in addition
to disperses commercial broadcast licenses (Open Society Institute, 2005).

After the collapse of the Soviet Union, Russia underwent a plethora of
changes in regards to the mass media system. In fact, laws were adopted to
prevent the censorship that occurred through the Soviet Union Era (Strovsky,
2006). However, there are still scholars that believe that similarities are still
evident when comparing the old Soviet system to the new Soviet system.
Due to Russia’s war on terrorism and the devastating apartment bombings in
August 1999 thatkilled over 1,000 individuals, gave authorities an abundance
of excuses to restrict what is reported. An abundance of bills was debated
on in regards to limiting the reports by mass media that pertain to incidents
(Strovsky, 2006). However, when analyzing the Russian media history, it
has been illustrated that journalistic censorship and self-censorship have
always been around, as in comparison to other European countries, Russia
has always kept its authoritarian tradition, which was infiltrated among all
aspects of their lives. Prior to 1804, there were regulations on the press by a
series of individual laws. However, a special statute combined all the media
laws, and 22 years later a new document was born, entitled and nicknamed
the cast iron statute (Strovsky, 2006).

After 1917, Russia was under a stricter authoritarian rule, which was
reinforced by the ideology that accepted the Soviet society and was made a
portion of the state institutions (Simons & Strovsky, 2006; von Seth, 2011).
The press’s main function was to publicize party policies as well as to educate
and raise the masses. The journalistic depictions were meant to be interpreted
and in agreement with the Socialists view, where the outcome that the truth
in reporting had nothing to do with the objectiveness (von Seth, 2011).

The implementation of the new media law in 1990 made massive changes
for journalism as censorship was eradicated, journalists were independent of
the publishers, and the concept of privately owning media outlets was allowed.
However, once the Soviet Union was destroyed, the press lost its strength
as the main mode of attaining news, and therefore the circulation of daily
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press dropped tremendously (von Seth, 2011). In the post-Soviet state, media
freedom was diminished due to other media forms taking over, such as (a)
TV 6, (b) NTV, and (c) national daily papers. These were taken over by both
corporations and the state during the early 2000s. However, as of the 2000s,
authorities indicated that the media is irresponsible and are inappropriately
utilizing their freedom of expression. The post-Soviet experience demonstrates
that the media did not take an independent position in regards to political
actors. This was illustrated during the 1996 presidential election campaign
when all leading broadcast media backed Yeltsin’s candidacy.

Journalistic Perspectives and Punditry

In 1924, the White House Correspondents Association, in the United States,
holds a dinner to celebrate journalism and raise funds for scholarships of
future journalists. Journalists by definition are those who collect, assess,
create, write, and present news and information. Pundits are defined as
individuals who are summoned and paid to give their personal opinions,
which are based on their agenda. Pundits, who talk as though they are
experts in their field or actually in any field, appear as though they have the
only insight of information that they relay to their audience. Did the true
journalists of the 1950s and 1960s report the news or were talking heads by
reading the teleprompter. As compared to today’s pundits who never read a
teleprompter because they babble on and on about their agenda, not facts.
Hopmann and Stromback (2010) stated that due to the influence of political
actors, journalists perceive themselves pressured and discover ways to guard
their independence by “being impartial or objective in the news reporting”
(para. 2). In addition, Hopmann and Stromback used a phrase of journalists
to fight back against political actors to (a) adopt an interpretive journalistic
style, (b) focus on the why rather than the what with regards to politics, (c)
frame the political landscape away from issues and place more emphasis on
the strategic game format, and (d) use pundits to provide their commentary.

Referring back to the White House Correspondent’s dinner, there were
individuals (e.g., pundits, comedians), as in every year, who were asked to
comment on the current Presidential Office of individuals, to include the
President of the United States. Keep in mind that this is a fundraiser for future
journalists and the celebration of journalists’ First Amendment Rights. In the
past two years, the focus of these monologues has become very partisan with
venomous speech. Izaguirre (2015) mentioned that this type of speech had
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been imposed upon the media viewing audience by pundits and television
talk show hosts. When society is impacted with this venomous speech of
unease and pundits continue with their obstruction and negativity will “win
the day” by creating this type of behavior (Izaguirre, 2015, p. 163). Is the
public obtaining the accurate facts and stories regarding world issues that
they need to be aware? When the public turns to newscasts and/or social
media, they want full transparency, yet the media and these rising political
pundits set their narratives via the views of amateur punditry. Considering
the widespread presence within mainstream media of pundits, whose job
it is to pronounce the political process, the concept of amateur punditry is
encouraged. These amateur pundits utilize a great deal of time discussing
parties, leaders, and media coverage of the election, with no referencing to
issues (Jansen & Koop, 2005).

When listening to the constant news cycles, the public needs to look at
who has the interests and motives in putting out what is selling the stories.
In addition, the viewers should always look at who has this interest in what
is leaked to the media and what the media wants the public to hear. There is
no more relaying accurate news; instead, it is more of relaying the pundits
preferred choice of spinregarding the world issues. Itis a shame and disservice
to the public who desires the real stories to make an educated and informed
decision on world issues, political parties, and other issues of strong debate;
however, the media manipulates it. Letukas (2012) mentioned the pundits who
are on cable news, “have the ability to have quick, provocative interpretations
and quotable material that could be reproduced off screen and manipulated
into a sound bite” (pp. 58-59).

Schulten (2015) illustrated that the idea of media literacy is nothing new;
however, this cannot be said of news literacy, which is a novel field that is
expanding. Schulten further explicated that the newest form of communication
since the invention of the Gutenberg’s printing press, has made it far more
difficult to decide what is the truth. Thanks to the digital revolution, a plethora
of information as well as misinformation is accessible to the public through
various channels at any time of the day. According to Barclay (2015), a
pundit is an individual who appears to be an expert in their field and will be
found commenting or writing about current issues. Barclay indicated that
political pundits could be found everywhere, from television to the radio, to
newspapers and even writing blogs on the Internet. Barclay further revealed
that pundits are consistently needed as some will quit, others will be fired,
and ultimately some will pass away. As such, media outlets are desperate to
quickly discover other pundits, of which some so happen to be inadequately
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trained in their field (Barclay, 2015). It is astonishing how pundits, who
continue to be fascinated by their narrow understandings of world issues,
dictate to politicians regarding how to conduct business based on their so-
called strategies at both the national and international levels. However, one
would ask what makes them the experts in all the world issues and where did
they receive formal training concerning these issues? When media outlets so
happen to make these hasty decisions, pundits who have no clue as to what
they are saying will be employed and even speak on national television or
write in national newspapers and thus display a deficiency in their supposed
knowledge on such topics that they are presumed experts (Barclay, 2015).
Schulten (2015) added that commentators, bloggers, as well as pundits had been
found battling against traditional journalists for public attention. Therefore,
an abundance of ignorant opinions is being utilized and covered up as news.
As a result, deciphering between legitimate journalism and propaganda has
become far more difficult (Schulten, 2015). The trend of negative convergence
by state-run propaganda and censorship, “in which the space for meaningful
political expression online shrinks and moves in the direction of less free
traditional media, has profoundly troubling implications” (Walker & Orttung,
2014, p. 79). Due to this overflow of information, it is critical that the public
is capable of judging what is and is not reliable information when scrolling
through their social media (Schulten, 2015).

Not only could information from pundits be valid or reliable for the public
concern, but even the journalists’ perspectives are skewed. For many years in
the United States, there had been three major news outlets, which reported the
same stories at the local, national, and international levels. With the increase
of the 24/7 cable news outlets and just about every world news incident, news
anchors repeat the same story-of-the-day repeatedly until it is deep-seated in
the viewers’ minds, which is intended to manipulate the minds of individuals
who have difficulty making a decision. According to Claster (2010), prior
research was conducted that revealed that audiences from television news are
feeling broken in regards to their sentiments toward mainstream media. This
prior research further demonstrates that people will discern a bias or lack
of objectivity when they discern the show as being slanted in opposition to
their own beliefs, despite their political outlook. Claster further indicated an
additional study that discovered that people would view news media based
on the sources they deem to be precise as well as objective. At the moment,
people can choose which media they utilize and can research information
that strengthens what they already believe and have knowledge on. Parenti
(as cited in Claster, 2010) indicated that power is far more potent when it is
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hidden. That said, objectivity claims become a critical technique to attain
faithful viewers. As pundits declare to be objective as well as neutral, they
also attempt to convince the viewers that the topic is neutralized; however,
actually twist the story.

Inaddition, since the 1980s, opinionated broadcasting programs (e.g., radio,
television) have been developed, as producers are aware there are specific
audiences who want to hear the engaged debate and rapid-fire arguments
regarding politics and other social issues. According to Letukas (2012),
since news can be viewed in such a constant state, the opinionated programs
have targeted primetime with the increase of pundits who, by preaching their
pre-existing ideologies, have framed a substantial role in setting the public
agendain America. Letukas (2012) additionally indicated that Gaye Tuchman
and Todd Gitlin, who are sociologists, were the first to administer the idea
of framing in regards to the method that news media, as well as other claim
makers, introduce information. Tuchman (as cited in Letukas, 2012) indicated
that framing is born when editors determine what story will be published
and framing evolves when journalists depict particular parts of the story to
the public. Journalists, as well as other claims-makers, supply the context
through which pertinent information can be spoken about as well as debated.
By doing it in this fashion, various forms of issues can be interpreted by the
media as well as the public in various ways, and that communication theory
has to be sensitive to these dissimilarities (Letukas, 2012).

Lee (2004, 2010) stated that in the profession of journalism, the truth is
essential. Researchers continued to point out the critical role of a journalist,
whichis, to tell the truth, more than most professions and then give a balanced
story, otherwise, it can become misleading (Lee, 2004; Lewandowsky, Ecker,
Seifert, Schwarz, & Cook, 2012). However, there are inconsistent opinions
about how journalists choose to deceive and manipulate the viewers’ minds.
Journalists knowingly resort to deception because it makes getting a story
easier and more objective” (Lee, 2010, p. 68) and that it could be the only
means to obtain essential information. Although journalists should tell the
truth, media scholars consider that some deception and manipulation is
warranted (Lee, 2004). “The news business is following an unconscious rule
that offhand, casual deception is okay, but elaborate and carefully planned
deceptions are wicked” (Meyer, 1987, p. 81). Elliot and Culver (1992) defined
journalistic deception as “it is sometimes just as morally problematic for
journalists to withhold true information as it is to give false information” (p.
77). There are still great role model journalists who want the public to hear
the truth of world issues and will report on journalists who have described
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untruths in their stories. Many of these untruths, which could lose the
credibility with the audiences, are listed as false claims, journalistic fraud,
altered photos, favoritism of a specific political party, deception, smearing
a person’s character, negligence, plagiarism, quote tampering, staging, and
other fabrication of the news as long as it meets their agenda (Elliot, 1989;
Elliot & Culver, 1992; Lee 2004, 2010).

Division of Communities

Race and ethnicity. Mass media whether it is through television, radio,
newspapers, and now through social media and streaming services distribute
some form of ideology. The ideology is created through the method of
framing, which is the way that information is organized and presented
(Powell, 2011; Scheufele, 1999). As the viewing public, we understand and
process the information through the frames created for us (Powell, 2011;
Scheufele, 1999). The frames are constructed via angles or story focus that
makes sense to news writers and the influence of public opinion (Takahashi,
2010). Courtois and Gold (2009) spoke about many events from terrorism to
widespread disasters, which “have been increasingly framed through the lens
of trauma by both professionals and the news media” (p. 3). Powell (2011)
indicated that primarily the frames constructed in the United States are of
a Caucasian Christian male perspective, as they are the primary framers of
media ideology. The mass media utilizes framing as a critical process to tell
stories. The framing process can also be a significant factor in our relationships,
which can be driven by the paradigms of culture, gender, as well as vocation.

Mastro (2015) emphasized that race and ethnic relations continue to be a
significantand controversial issuein the 2 1stcentury. The Internet has also had
an impactregarding tense race relations via social media on college campuses
(Chan, 2017). The factors that contribute to race relations are extensive and
complex, although many conceptualizations and characterizations are framed
in the mass media, including news and entertainment offerings (Mastro,
2015). Media portrayals are incredibly important as our primary viewpoint of
other races and cultures are shaped by the media. Our perspective is formed
in this fashion due to our society still living in a segregated manner. Mastro
indicated that the average Caucasian American lives in a neighborhood and
attends a school that is 75% Caucasian. African Americans and Hispanics
live in neighborhoods and go to schools, which make up their own racial
or ethnic groups. The numbers are similar to Caucasian, as 70% of African
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Americans and 80% of Hispanics live in neighborhoods and attend schools
that are predominantly non-Caucasian (Mastro, 2015). Through the mix of
news and entertainment media, the quality of race and ethnic representations
have not been favorable. Mastro emphasized that although there has been an
improvement of African Americans on primetime television, they are still
commonly depicted as violent and menacing criminals in print and television
news. “Many media outlets reinforce the public’s racial misconceptions about
crime by presenting African Americans and Latinos differently than Whites .
.. Television news programs and newspapers over-represent racial minorities
as crime suspects and Whites as crime victims” (Prince, 2014, para. 2). The
social norms of our society frown on overt racial expressions and hostilities;
however, the rise in hate groups since 2012 seem to dispute those social
norms (Mastro, 2015). Mass media does very little to offer comprehensive
explanations of race and ethnic portrayals; rather groups are simply linked to
desirable as well as undesirable characterizations. This type of linkage only
enflames societal racial tensions where more deliberate accurate delivering
and framing of the news could discourage bias and promote optimal intergroup
relations (Mastro, 2015).

Banjo (2013) emphasized Mastro’s findings that our understanding
of the social world is not only dictated by what we are shown, but also
through the exclusion of selected race and ethnic groups. African Americans
have historically been ignored and misrepresented by the media. The
misrepresentation has taken place to the extent that it significantly reinforces
the stereotypes and attitudes towards African Americans by other race and
ethnic groups (Banjo, 2013). Ramasubramanian (2011) agreed that African
Americans in mass media had a long history of demeaning and violent
stereotypes portrayed of them specifically through news media, although
entertainment programming has also presented portrayals through limited use
of these stereotypes. The stereotypes presented by the media can significantly
shape real-world beliefs, causal interpretations, and emotions between race
and ethnic groups (Prince, 2014; Ramasubramanian, 2011).

The media’s history of framing in such a fashion that dictates the actions
of the masses can go back as far as the Tulsa (Oklahoma) Riot of 1921. The
framing not only emphasized the paradigm in which was seen through racial
frames but could also have signaled the commencement of the negative
relationships between law enforcement officials and African Americans. On
May 31, 1921, in Tulsa, Oklahoma was the scene of the most (at the time)
devastating single episode of racial conflict in the post-slavery United States.
The riot was precipitated by the arrest of an African American man who
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was accused of an assault against a Caucasian female. The May 31st edition
of the Tulsa Tribune framed the story in such a fashion to inflame passions
of Caucasian citizens. The riot erupted when Caucasian citizens, who were
also deputized by law enforcement officials, attempted to break into the jail
where the African American man was held in custody for the purposes of
lynching him. Upon reaching the jail, the Caucasian citizens were confronted
by African American citizens who seek to protect the accused from being
lynched. At that time, several violent episodes erupted and resulted in the
riot-taking place between both groups in Tulsa’s Greenwood section, which
was designated for African Americans (Messer & Bell, 2010). The riot
resulted in extensive damage to Greenwood, which resulted in 35 city blocks
being looted or damaged to the result of 36 reported deaths and $1.8 million
in damages (Messer & Bell, 2010). The number of fatalities had long been
disputed given that several citizens were not given proper burials.

The Tulsa Tribune’s framing of the pre and post-riot incidents continued to
frame the African American man as a criminal and those who came to protect
him as agitators. The Caucasian citizens were portrayed as citizens seeking
justice, although they were not law enforcement (though later deputized) and
the African American man was already in the custody of law enforcement.
The law enforcement officials were viewed as incompetent and inept not only
for lack of instituting order in a smoldering situation but also for deputizing
citizens who had an objective of vengeance and terrorism based on the
framed narrative in the Tulsa Tribune (Messer & Bell, 2010). The framing
still affected the efforts for reparations sought by survivors nearly 75 years
later. Messer and Bell (2010) believed that the time gap between the riot and
the reparations movement as well as the media framing of the riot in 1921
had prevented African American survivors from receiving justice.

Black lives matter and minority relations with law enforcement. Black
Lives Matter is an activist movement in the United States resulting from the
July 2013 acquittal of George Zimmerman in the killing of Trayvon Martin.
The phrase “Black lives matter” first appeared in social media and received
increased attention in the subsequent deaths of Michael Brown, Tamir Rice,
and Freddie Gray (Ince, Rojas, & Davis, 2017). The decentralization of the
movement, invited audiences to frame the movement Black lives matter into
a myriad of issues affecting African Americans through the utilization of
social media and the hashtag (#, which categorizes issues, under one umbrella
within social media), #blacklivesmatter (Ince, Rojas, & Davis, 2017). The
decentralization of the movement allowed for the framing of the movement
via social media and mass media platforms. The reach of many populations
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seems to spread even faster through social media and mass media attention.
The framing of the movement and the issues it brought attention to, only
seemed to further entrench individuals in their narratives depending primarily
on the race and ethnic group one belonged to.

Black Lives Matter has brought attention through social media and mass
media the relationship between minority communities and law enforcement.
The frequent presentation of random violence in mass media has increased
the importance and awareness of crime in people’s lives, which increases
their assessment of risk and level of fear (Callanan, 2012). This presentation
of violence disproportionally portrays Black suspects in a mug shot or
handcuffed, which creates resentment on the view and value of African
Americans by Black Lives Matter supporters while re-examining public trust
and confidence in law enforcement by all (Callanan & Rosenberger, 2011).
One’s experience significantly influences the public trust and confidence
in law enforcement. Overall, there is a high value and opinion of police in
democratic societies, although African Americans have a lower opinion of
law enforcement than Caucasians (Callanan & Rosenberger, 2011). Callanan
and Rosenberger (2011) attributed the prevailing African American opinion
of law enforcement due to the historical as well as contemporary, aggressive
police tactics, which has led to a long history of mistrust and low opinion
of law enforcement.

The framing of relations between minorities and law enforcement as well
as the viewpoint of Caucasians on minority relations and law enforcement is
very real to each group. Framing once again, goes to how a story is told which
can be reinforced by one’s experiences. The police shootings of unarmed men
continue to be of an increased concern coupled with 24-hour news coverage
of African American men losing their lives along with the framing of riots
and scenes of destruction in various cities in the United States that continue
to sow seeds of racial tension and anger in urban neighborhoods (Crichlow
& Fulcher, 2017). The framing of these narratives brings viewership to mass
media outlets, which brings ratings and then brings revenue. The mass media
are owned and supported by corporations with influence to fulfill agendas
by managing news content that is broadcasted (Crichlow & Fulcher, 2017).
African Americans and Hispanics are often portrayed as violent criminals
could lead to more punitive criminal justice approaches starting with law
enforcement interactions, these interactions and approaches are often dictated
by media depictions after an incident that stirs racial passions and forms
public opinion (Crichlow & Fulcher, 2017).
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The mass mediaserves as many individuals’ main source of criminal justice
information. The method in which information is framed has a significant
influence towards views on crime and criminal justice. Commercial pressures
and advertising dollars drive the need for higher viewership, which pushes
for the priority to present the most sensational stories. This push drives the
concern from healing relationships and eradicating racial injustice to promoting
fear and increased support for repressive criminal justice policies (Crichlow
& Fulcher, 2017). Weitzer (2015) also chronicled that public confidence in
the police erodes after the mass media heavily publicizes a controversial
incident. In the days and weeks following the 1991 beating of Los Angeles
motorist, Rodney King, police confidence was only 31% among Hispanics,
and only 14% among African Americans (Weitzer, 2015). The confidence
meter in police does increase over time once an incident has passed but can
decrease again after the next highly media publicized incident.

Welch, Price, and Yankey (2004) emphasized that part of mass media’s
sensationalism of crime is to create a new label of menace with African
Americans and Hispanics as the face of that label. In 1989, the Central Park
Joggerrape case had the New York City press emerge with the term “wilding”
(Welch, Price, & Yankey, 2004). The lines of factual news reporting and
entertainment were blurred into anew form called info-tainment. Info-tainment
gave birth to the term “wilding” which was a new menacing phrase in a pre-
social media period designed to sensationalize the story of the Central Park
jogger case (Welch, Price, & Yankey, 2004). As part of this info-tainment
strategy, the New York City media as a practice withheld names of accused
assailants who were minors. However, in this case, the minors’ names,
addresses, and photos were published with the phrase of “wilding” being
associated with them. In the years following the case, the term “wilding”
was used as a racially biased buzzword to describe African American and
Hispanic lawbreakers as well as those accused in the minority community.
In 2002, 13 years after the trial and after all the individuals served their
sentences, DNA evidence proved their innocence by excluding them from
having any connection to the crime, and their convictions were vacated. Due
to the mass media framing, and info-tainment of the case, there was still a
significant population who refused to accept objective scientific evidence
disputing their media-constructed beliefs about the case.
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Gender and the media. As it pertains to gender and the media, women
are often under-represented across the range of media (Collins, 2011). When
women are often represented in media, they are often portrayed negatively.
Women are often sexualized through the presentation of provocative clothing
or traditionally feminine (stereotyped) roles such as a homemaker, wife, or
parent (Collins, 2011). Itis agreed thatincreasing the representation of women
is valuable; the manner in which they are portrayed should be examined to
avoid an increase in stereotypical depictions (Collins, 2011). Gender roles
(stereotyping) in advertising have persisted for years particularly when it
comes to women and thus have shaped our paradigms when it comes to
societal roles (Eisend, 2010). Stereotyping is a set of concepts in a social
category, which is not necessarily an adverse judgment since stereotypes
can provide a useful orientation to everyday living (Eisend, 2010). However,
stereotypes do lead to oversimplified conceptions and misapplied knowledge,
which becomes problematic as it can lead to judgments and expectations that
restrictlife opportunities (Eisend, 2010). As it pertains to gender stereotyping,
it can limit life opportunities for women regarding standards of beauty and
restrictions on career income aspirations (Eisend, 2010). An example of
these restrictions would be the participation of women in sports through
Title IX (which provided equitable funding in collegiate athletics without
consideration of gender). The experiences of girls and women in sports
have positively increased in the United States since the advent of Title IX;
however, the mass media depiction still presents sports as the sanctuary of
men (Hardin & Greer, 2009). Female athletes are vastly underrepresented
in media coverage due to the most popular spectator sports in the United
States are still considered to be masculine (Hardin & Greer, 2009). Gender
stereotyping via media messages through given names (of girls and boys),
and labeling the color pink for girls and the color blue for boys, plays into
the world of sports that although women to participate as much (even more
in some sports) as men in athletics. The view of sports as made centered has
not changed through the framing mechanisms of the mass media (Hardin &
Greer, 2009).
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World Events

Natural disasters. Numerous disasters have brought on critical psychological
impacts to the general population (Lau, Lau, Kim, & Tsui, 2004). Current
research has illustrated how media plays a significant role in increasing
one’s anxiety and stress levels in which people respond to natural disasters
(Goodwin, Palgi, Lavenda, Hamama-Raz, & Ben-Ezra, 2014; Weems, Scott,
Banks, & Graham, 2012). In fact, the term media amplification has been
utilized to demonstrate post-traumatic stress responses, as media exposure
has been linked with far more significant stress than if one were to be directly
exposed to the traumatic event (Goodwin, Palgi, Lavenda, Hamama-Raz, &
Ben-Ezra, 2014).

Itisalsocritical to note that these impacts also affect children. The American
Academy of Pediatrics recommends that pediatricians shed light on parents
about the damaging effects of indirect natural disaster exposure to children
(Hagan & American Academy of Pediatrics, 2005). A study conducted by
Weems, Scott, Banks, and Graham (2012) evaluated the link between the
amount of TV disaster coverage viewed by children with PTSD symptoms
that followed a disaster, even after the researchers controlled for pre-disaster
PTSD symptoms. This study further examined if viewing media coverage is
associated with preexisting PTSD symptoms. The study comprised of two
sets of samples of which one sample consisted of 141 children from fourth to
eighth grade, the second sample consisted of 191 children whose age ranged
from 9 through 16 years (Weems et al., 2012).

An additional study conducted by Yeung, Yu, Xu, Zhang, Lau, Zhang,
Choi, Mak, and Lui (2016) analyzed the longitudinal effect of media exposure
associated to the Sichuan Earthquake on probable PTSD amid children and
adolescents in Kunming, China. This study further delved into identifying
causes, which were assessed at baseline that deemed to be predictive of
probable PTSD at a six-month follow-up. The study comprised of 3,577
students, who were attained from six primary schools and six secondary
schools in Kumming. Yunnan, which is 444 miles away from the earthquake
that had occurred (Yeung et al., 2016). Unlike Weems et al. and Yeung et
al. study that utilized youths as their sample, a study conducted by Lau et
al. (2004) which comprised of 292 men and 312 women, determined the
predominance of signs of posttraumatic stress symptoms as well as other
related responses in regards to a 2004 tsunami that occurred in Hong Kong
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on December 26, 2004. Lau et al. (2004) population comprised of men and
women aged 18 through 60.

To attain the results, Weems et al. (2012) utilized direct impact exposure
to Hurricane Katrina, TV coverage exposure from hurricane Gustav, as well
as an assessment to measure PTSD symptoms, which was a modified version
of the University of California at Los Angeles Posttraumatic Stress Disorder
Reaction Index. Unlike Weems et al. (2012) study, Lau et al. (2004) utilized a
survey that was administered via the phone. Furthermore, sociodemographic
characteristics, as well as the connection with the affected areas, were measured.
The assessment tools used were the locally validated life orientation test scale
utilized to measure optimism, as well as the Chinese version of the impact of
event scale, which measured signs of post-traumatic stress. To measure Post
Traumatic Stress Symptoms, and attain Yeung et al. (2016) results, one of the
many tools utilized included the Children’s Revised Impact of Event Scale.

Results for Weems et al. (2012) study indicated that the association
between being exposed to TV viewing of disasters and PTSD symptoms in
children is not only due to preexisting symptoms. The data attained for this
study further revealed that the children with pre-existing elevated symptoms
would maintain their symptoms even after viewing more media coverage of
natural disasters. Lastly, it is for those children who have already preexisting
hardships, that the adverse effect of viewing a vast amount of media coverage
of a disaster is most significant. Just like Weems et al. (2012) study, Yeung et
al. (2016) investigation revealed that 38% and 53% of those who took part in
the study stated that they were repeatedly exposed to both distant and close up
pictures of dead bodies in addition to other disturbing images. A total of 80%
of the participants were exposed to different forms of unrest content in media
coverage. Results revealed that a range of 34.3% to 72.5% of participants felt
much or very much disturbed by the 11 forms of earthquake-related unrest
news contents. Results further indicated that 54.6% of the participants felt
emotionally disturbed, 58.6% felt horrified, and 60.0% were apprehensive
because of the earthquake. Lastly, results revealed the prevalence of probable
PTSD at 16.9% at the baseline and 11.1% at six months. As time progressed,
participants illustrated substantial changes in regards to their levels of risk
of probable PTSD. Those who had a lower risk of probable PTSD, 8.8%
developed probable PTSD at the six months follow up. A total of 22.4% of
those who have a high risk of probable PTSD at baseline illustrated persistent
probable PTSD at six months.
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Similarly, Lau et al. (2004) results demonstrated that the viewing of
visual images as well as the contents of the messages created a plethora of
psychological disturbances. This was illustrated due to the excessive amounts
of information provided by the media. Therefore, high levels of stress were
found among the participants, and 79%, as well as 73.4% of the participants,
feltterrified or concerned of the tsunami, and 40.6% felt emotionally disturbed.
Elements of media coverage, such as (a) frequency of coverage, (b) visual
images, in addition to (c) distressful contents heavily predicted stressful
responses related to the tsunami. It was further indicated that coverage on (a)
children, (b) dead bodies, and (c) death tolls had stronger correlations with
post-traumatic stress symptoms (Lau et al., 2004).

Terrorism. As stated inJohnson, Ross, Matteson, Henry, Link, Axler, Lopez,
and, Grace (2015), “Acts of terrorism are designed to create psychological
instability and fear” (p. 4). A significant amount of research indicated that
being exposed to terrorist attacks could have a substantial effect on one’s
mental health, for adults and even children. Such an impact includes the
beginning of post-traumatic stress disorder symptoms. According to a survey
administered in 2012, the September 11th attack deemed to be the most
impactful occurrence that television viewers have ever witnessed over the
past 50 years (Silver, Holman, Andersen, Poulin, McIntosh, and Gil-Rivas,
2013). The September 11th attack also proved to have an effect on children
in the United Kingdom, as studies illustrated that, children in London who
viewed the attacks on television suffered from posttraumatic stress symptoms
as well as functional impairment throughout the six months after September
11th (Silver et al., 2013). Evidence illustrated that over 20% of individuals
who resided in New York City, who lived near the World Trade Center during
the September 11th attacks illustrated all required symptoms to be diagnosed
for PTSD two months after the incident occurred (Busso, McLaughlin, &
Sheridan, 2014). Time after the September 11th attack occurred, traumatic
symptoms across the board were evident and present to individuals who
were indirectly exposed to the attacks (Monfort & Afzali, 2017). These
symptoms were linked with media exposure three to five days as well as nine
to 23 days after the September 11th attack and two to four weeks following
the Boston Marathon bombings in 2013 (Monfort & Afzali, 2017). Chronic
stress symptoms were also related to media exposure one to two months as
well as three years following the September 11th attack. It has further been
illustrated that significant levels of media exposure to terrorist attacks can be
somewhat damaging for those who are already at risk for developing PTSD
(Busso et al., 2014). A total of 36 studies examined the relation between
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psychopathological outcome and media viewing, of which mainly dealt
with the September 11th attacks. A majority of these 36 studies investigated
individuals who viewed television related to terrorism and established an
association between numerous psychological outcomes and viewing television
that related to disasters (Monfort & Afzali, 2017).

A study conducted by Duarte, Wu, Cheung, Mandell, Fan, Wicks, Musa,
and Hoven (2011) examined the utilization of three forms of media: (a) TV,
(b) the web, and (c) the combination of radio as well as print media six months
after 9/11 by utilizing a representative sample of public school children who
reside in New York City within various levels of World Trade Center exposure.
The study comprised of 8,236 students in New York City public schools who
were 9-21 years of age in Grades 4-12. The gender/ ethnic/ racial distribution
mirrored that of what one would find at a New York City public school
population. Like Duarte et al.’s study, a study conducted by Saylor, Cowart,
Lipovsky, Jackson, and Finch (2003) examined the experiences, both as the
events unfolded as well as the days and weeks that followed, of elementary
school children who were exposed to media during the World Trade Center
Terrorist attack, who was in a geographical location that was not directly
impacted by the catastrophic event. Furthermore, the study examined the
association between distinct exposure experiences as well as post-traumatic
stress symptoms in children who were only exposed to the traumatic event
viamedia coverage. The sample size for Saylor et al.’s study was 179 students
from four schools, which comprised of 49% boys and 51% girls whose age
ranged from 5 to 11 years old, of which 75% are Caucasian, 16% are African
American, and 9% are Other. A further three-year study conducted by Silver
et al. (2013) observed the physical and mental health outcomes of American
participants who were exposed to the September 11th attacks viathe media. As
this was a three-year longitudinal study, there were three sets of participants,
of which the first set comprised of 2,033 participants, the second set included
of 1,571 participants, and the third set consisted of 1,771 participants.

To attain the data for Duarte et al. (2011) study, the students were given
a paper, and pencil self-reported questionnaire to be completed. Although
Duarte et al.’s study comprised of one survey, Saylor et al. (2003) utilized
three measurement tools, which were (a) Pediatric Emotional Distress Scale,
and (b) The Parent Report of Post Traumatic Symptoms, and the Children’s
Report of Post Traumatic Symptoms. For Silver et al.’s (2013) study, data
was attained through Internet-based surveys, utilizing a sample taken from
a national probability panel of the U.S population who were gathered using
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stratified random digit dial telephone sampling and managed by Knowledge
Networks, a company that offers Internet access.

Results for Duarte et al. (2011) study illustrated that six months after the
World Trade Center attack, 62% of the students indicated that they viewed an
abundance of TV in regards to the attack, which was then followed by radio
and print at 31%, and finally the Web at 7%. Students who were in Grades 9
through 12 indicated more TV viewing with 67% versus students in Grades
4 through 8. Of those students, students who identified themselves as White
illustrated the highest rate of watching World Trade Center coverage on
TV, followed by Hispanic students with 64%, and finally African American
students with the lowest utilization at 55% (Duarte et al., 2011). Whereas
Saylor et al. (2003) study indicated that 64% of the participants received
the information about the world trade center attack through their parents,
however, approximately half of the third through fifth graders viewed
television coverage in their schools, with 32% of the participants having this
as their first exposure from this form of media. In regards to the hours and
days following the terrorist attack, a minimum of 85% of the participants
was exposed to some media of the World Trade Center attack and its impact.
There were 68% of students who viewed negative media (footage of attack,
footage of individuals escaping, crying, and yelling) and 69% of students who
viewed positive media (pictures of celebrities helping attack victims, observed
President Bush address nation, saw pictures of heroes aiding or rescuing
victims) (Saylor et al., 2003). Whereas Silver et al.’s (2013) results revealed
that 63% of the participants indicated that they viewed the September 11th
attacks as it took place live on television and 33% stated that they did not
view any live exposure. In regards to the week after September 11th, 0.7%
of the participants reported they did not view any September 11th associated
television news coverage, with 13% seeing less than one hour per day, 42%
stated one to three hours per day, and finally 44% reported watching four or
more hours per day. A total of 11.85% of participants indicated high levels
of September 11th associated acute stress symptoms. Viewing four or more
hours of September 11th associated television predicted a 51% increased
possibility of reporting high September 11th associated acute stress after it
was controlled for prior September 1 1th mental health, demographics, as well
as lifetime trauma. That stated, results indicated that early September 11th
associated television viewing was linked with posttraumatic stress symptoms
both two and three years after September 11th. This was based on one to three
hours of viewing television per day at two years, one to three hours per day
at three years and four or more hours per day at two years, and four or more
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hours per day at three years past the September 11th. Results revealed that
viewing one or more hours per day of early post-September 11th television
coverage, predicted an incline in posttraumatic stress over three years post-
September 11th. Moreover, results indicated that media exposure as well as
acute stress greatly predicted September 11th related posttraumatic stress,
when cumulative acute stress was tested as a mediator.

An interesting result within Duarte et al. (2011) study, illustrated that
students who indicated exhaustive utilization of TV, as well as the combined
category six months following the World Trade Center attack, were far more
likely in comparison to the other students who did not utilize this form of
media exhaustively to have been directly exposed to the World Trade Center
attack, whereas the utilization of the Web did not illustrate any effect. In
comparison, Saylor et al.’s (2003) study demonstrated that there was no
difference in PTSD symptoms among the various forms of media. Lastly,
overall probable PTSD was linked more-so with the utilization of aconsiderable
amount of media for both TV and radio as well as print, however not with
the usage of the Web (Duarte et al., 2011). An additional interesting result
indicated in Saylor et al.’s (2003) study revealed that the amount of positive
media images were substantially related to PTSD symptoms, however as the
amount of positive images increased, so did the amount of PTSD symptoms.
Nevertheless, anxiety was significantly related to negative media images, but
it was not associated with positive media images.

Wars. Research conducted utilizing children as participants for studies on
the Oklahoma City bombing as well as the 1990 Gulf War illustrated that
there was an association between television exposure and trauma-related
symptoms (Silver et al., 2013). As previously mentioned, a study conducted
by Silver et al. (2013) observed how the media played a role in Americans
physical and mental state, and stress responses after being exposed to the
September 11th attack as well as the Iraq War that took place after September
11th through the media, more specifically, TV media. Whereas, a study
conducted by Kira, Hammad, Lewandowski, Templin, Ramaswamy, Ozkan,
and Mohanesh (2007) tried to determine the cause of elevated levels of poor
health and mental health in Iraqi refugees. The participants who comprised
Kira et al. study were 274 males whose age ranged from 12 to 79 years old.
The participants were required to complete a survey that consisted of numerous
scales, of which one included media exposure to the war in Iraq.

In regards to the data attained for the study conducted by Silver et al. and
the results that pertained to the Iraq War, when it came to media exposure and
the Iraq War, 6.4% of war survey participants revealed that they never saw
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media images of war, whereas 19% indicated that they rarely saw pictures,
and 55% acknowledged seeing them sometimes, with 20% reporting that they
saw Iraq war images often. Following the beginning of the Iraq War, 3.0% of
the participants revealed that they viewed no war-related television, 21.7%
stated that they observed less than 1 hour per day, 55.6% indicated seeing 1
to 3 hours per day, and 19.7% indicated that they watched 4 or more hours
per day (Silver et al., 2013).

In terms of the Iraq War-related acute stress within Silver et al. (2013)
study, 7.3% of the participants reported high acute stress when the Iraq
War commenced. Results further indicated viewing 4 or more hours of
war associated television and the frequency of seeing war-related images
both were linked with war-related acute stress symptoms. Moreover, more
recurrent exposure to war associated media images predicted a 40% increased
possibility of high war-related acute stress. The two particular images that
were significantly linked with war-related acute stress symptoms were images
of allied prisoners of war as well as dead Iraqi children (Silver et al., 2013).

Lastly, Silveretal. (2013) study determined that war-related media exposure
predicted September 11th associated post-traumatic stress symptoms two
to three years after September 11th. Results further illustrated that viewing
one or more hours per day of early post-September 11th television coverage,
viewing four or more hours per day of war-related television coverage, as
well as repeated viewing of Iraq war images all predicted an influx in post-
traumatic stress over three years following September 11th. When Silver et al.
tested cumulative acute stress as a mediator, evidence illustrated that media
exposure as well as acute stress greatly predicted September 11th related
posttraumatic stress. Therefore, results propose that media image exposure
is “independently and indirectly” linked with posttraumatic stress. Similar
to Silver et al. results, Kira et al. (2007) study revealed that more than 14%
of the participants indicated that they met the full criteria for PTSD, with
adolescents having a higher chance of being diagnosed (19.6%) than adults.
Various factors resulted in the participants acquiring PTSD, which included;
(a) the downward social, economic, and occupational mobility and (b) lack
of acculturation. However, the most significant factors that caused poor
health and mental health were (a) cumulative trauma, (b) collective identity
trauma/ discrimination, and (c) exposure to media news of the war in Iraq.
It was further illustrated that when participants were exposed to the news
on war in comparison to other past traumas, there was equal or stronger on
health as well as PTSD.
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CONCLUSION OF WHAT WE LEARNED

Based on the research provided within this chapter, it is evident that media is
associated with or causes PTSD disorder among other adverse psychological
effects tohumankind. “Media coverage of disturbing news events viatelevision,
radio, and print sources may be a greater source of stress then has been
assumed” (McNaughton-Cassill, 2001, p. 193).

Mass media can control individuals’ minds, whether good or bad. Due to
the good effect-bad effect, it is up to the individuals to seek through all the
agendas and propaganda by news outlets and by countries to develop their
ideas without being manipulated by the media. It is evident in the research
and public opinion that the mass media creates stories to generate a viewing
audience. Even within countries, there are news outlets that support different
political parties and are selective in how they report world events. It is in the
best interest of marketers to align themselves with news outlets who have
a broader viewing audience, as there are more people to view that product.
Even news outlets that have book authors, pundits, and strategists on their
broadcasts sometimes pay to be on that particular show to promote their
agenda; to sway the viewing audience.

Based on research, the media intend to obtain the larger audience no
matter how horrific the visualization of war, terrorism, natural disasters as
well as the divisions of race, gender, and culture worldwide. They utilize
strategic verbiage to attract viewers’ attention on events that the average
person would most likely not want to see. However, due to the continuous
borage of negative news, it seems as though it is the norm for viewers to be
subjected to this. The method the media draws people in, makes them want
to view more. For example, everyone wants to see an accident that they are
not in. The media provides instant gratification by sensationalizing terrible
events. For instance, beheadings and lighting people on fire in cages, as seen,
performed by terrorists.

It would be best for media to commence showing positive news, in a non-
biased approach. The media should be more positive to disrupt the negativity
and shed a positive light on viewers. For example the show Vice, which is a
documentary series of groundbreaking news from all over the world. This is
not like the typical news, as they are attempting to create harmony amongst
groups. Some of their shows were based on topics such as Afghan women’s
rights, and the Cold War. There should be more shows like this, rather than
what s currently being aired, which promotes division and hatred. As we have
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all seen in the past, what occurs after we witness a tragic school shooting being
aired on the news? A subsequent school shooting will transpire. Media focuses
far too much on giving attention to individuals who engage in devastations,
and not on individuals who engage in positive behaviors.

Based on research within all areas, the media is well aware of how the
brain works and based on all countries regulations, whether by advertising
or propaganda, it places fear in people. Advertisers are also mindful of how
the mind works, which is why they pay so much per spot during commercial
airtime. It has been revealed that just alone in the last couple of years, cable
news has had an increase of viewers, which is an increase in marketing sales.
Also, when authors have a time slot on cable or local news, those authors
are paying the media outlet for that time. Most of those books are political
and controversial.

Future research is to conduct several mixed methods studies on several
news outlets to discuss their business models on advertising and their
agenda regarding their manipulation of minds. Research should also reach to
government legislatures regarding their regulations as well as psychiatrists
and psychologists experiences with media psychology. Media psychology
has become a new area of study beginning from the 1980s. Rutledge (2008)
stated during this timeframe, “technological advances have revolutionized
the media environment, generating opportunities and raising concerns”
(para. 1). Rutledge (2008) and Luskin (2012) continued to explain that media
psychology is not only for psychologists, but also in other fields as education,
researchers, healthcare, business, entertainment, and lay individuals; all
individuals who have an interest in how the mind and media correlate. To
look more into media psychology, it should be defined more by investigating
standards of the field by practitioners to include collaboration while informing
the public. Luskin commented that media psychology has evolved since its
inception and has many components to include online education, consulting,
media interviews, and the money-making elements of consumer products,
marketing, advertising, product placement, and game theory. Game theory
is interesting in the manipulation of minds as it compares the relationships
between contributors in a particular model and forecasts their optimal decisions.
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