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Abstract

The prevalence of mental disorders between children and adolescents is 10-20%
worldwide. Research has shown that most mental disorders begin at childhood and
adolescence. Neurodevelopmental disorders are classified by which the development
of the central nervous system is disturbed and are associated with varying degrees
of consequences in one’s mental, emotional, physical, and economic states. Recently,
research in mental health, neurobiology, and early childhood development sup-
ported the case for early intervention and prevention. The causes of mental disorders
in children and adolescents are not currently known, but research suggests that a
combination of factors that include heredity, biology, psychological trauma, spiritual
well-being, and environmental stress might be involved. There are many factors that
play into child and adolescent mental health and disorders; therefore, individualized,
personalized, and integrative approaches are necessary in therapeutic interventions
and prevention. Thus, by ensuring that the needed mental health care competencies
are made available in each primary health care team and by assuring fully integrated
mental health and other types of health care, primary health care teams would best
provide early, efficient, effective, and optimal recovery-based care.

Keywords: child and adolescent mental health, neurodevelopmental disorder,

integrative mental health

1. Introduction: growth and development of the brain

The nervous system is derived from the ectoderm —the outermost tissue layer —of the embryo.
The neuroectoderm appears in the third week of fetal development and forms the neural plate
that is the source of the majority of neurons and glial cells in the mature human [1]. This is
called the neural tube which later gives rise to the brain, the spinal cord, and the telencephalon,

I NT EC H © 2017 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,

open science | open minds distribution, and reproduction in any medium, provided the original work is properly cited.



74  Child and Adolescent Mental Health

which eventually encompasses the two lateral ventricles, which in turn develops into the areas
of the brain known as the basal ganglia and the limbic system [2]. Over time, cells cease division
and begin to differentiate into neurons and glial cells, creating the main cellular components
of the brain. The newly created neurons migrate to various parts of the brain to differentiate
into the different brain structures. The fetal brain develops from neurons moving outward
from early precursor cells [3]. After the neurons migrate, they grow extensive dendrites (a
neuron’s input) and axons (a neuron’s output), components that allow communication with
other neurons via synapses. Synaptic “discussions” lead to the establishment of functional neu-
ral circuits that mediate sensory and motor processing, as well as underlying behavior. This
establishment is crucial, as the human brain develops the most in the first 20 years of one’s life,
and development is driven mostly by genetics and environmental factors (GXE hypothesis).
At birth, the infant has many more neurons and synapses than it will use as an adult [4]. The
strong bond and attachment of infants to their parents are crucial at a young age since their
physical and social environments aid to strengthen the neurons that are used repeatedly. As
the infant continues to develop, those neurons that keep up active “discussions” develop to
perform better and efficiently. Several clinical and animal studies have shown that providing
a child in developmental stages an enriched physical or social environment can significantly
improve learning and memory, encourage exploration, and decrease fearful responses to new
and unfamiliar experiences [5-10]. It can also reduce the impact of genetic or environmental
risk matters. Despite these experimental and clinical researches, it is hard to know the relation-
ship between the particular mechanisms of brain development and mental activities. Psyche
is a function of the brain, and psychic phenomena and disorders may have neurobiological
correlation. According to a longitudinal study, children as young as 18 months may suffer
from mental illness as older children do. Risk factors and predictors of mental illness could be
identified in the first 10 months of life, and the association of risks found in studies of older
children seems to operate already from birth [11]. Even though there is plenty of research, it
would be necessary to have further evidence between mental illness and risk factors of children
at a young age.

2. Causes of neurodevelopmental disorders

Ten to twenty percent of children and adolescents experience mental disorders worldwide [12].
Research has shown that most mental disorders begin at childhood and adolescence [13, 14].
Neurodevelopmental disorders are classified by which the development of the central ner-
vous system is disturbed and are associated with varying degrees of consequences in one’s
mental, emotional, physical, and economic states. Developmental brain dysfunction, which
can manifest as neuropsychiatric problems or impaired motor function, learning, language, or
non-verbal communication are also characterized by abnormal behavioral or cognitive pheno-
types originating either in utero or during early postnatal life. The causes of mental disorders in
children and adolescents are not currently known, but research suggests that a combination of
factors that include heredity, biology, psychological trauma, and environmental stress might
be involved [15].
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A large cohort study of neurodevelopmental disorders showed a direct association of the
severity of the physical condition with most classes of mental disorders. It also showed a
strong overlap between physical and mental conditions and their impact on the severity of
functional impairment in youth [16]. Specific patterns of comorbidity have important implica-
tions for the etiology. Prospective tracking of cross-disorder morbidity will be important to
establishing more effective mechanisms for the prevention and intervention of mental dis-
orders [16]. Genomic technology has shown great advances in gathering evidence that the
current paradigm of psychiatric research needs to be updated. These studies provided con-
verging evidence across a number of different levels, supporting the hypothesis that genetic
risk factors are shared between disorders and challenging the validity of the classification sys-
tems currently used in research and clinical practice [17]. Through genomic technology, the
growing list of genes that contribute to early onset developmental disorders is in its hundreds.
That increasing number is further complicated by the observation that each patient can carry
a unique combination of alleles of varying degree of effect that occurs de novo or inherited
[18]. In the last 10 years, tremendous progress has been made in our comprehension of early
onset developmental disorders [19-26]. To date, five main pathways have been identified as
candidates for early onset neurodevelopmental disorders: chromatin remodeling, cytoskel-
eton dynamics, mRNA translation, metabolism, and synapse formation and function [17].
Understanding the symptoms and course of action for each individual, as well as the biology
ranging from genetic and environmental risk factors to the neural circuits involved, remains a
substantial challenge for geneticists and neurobiologists [27-29]. Many mechanisms of human
brain development remain hidden, but neuroscientists are beginning to uncover some of these
complex steps through extensive studies [30-32]. Research finds that neurons migrate from
their birthplace near the ventricular walls to their final destination in the brain. As they collect
together, they form each of the various brain structures and acquire specific ways of transmit-
ting nerve messages. The result is the creation of a precise and elaborate adult network of 100
billion neurons capable of directing a movement in the body, a perception, an emotion, or
other brain functions. Both genetic factors and activity-dependent factors play a role in devel-
oping the brain’s architecture and circuitry.

3. Shifting paradigm in child and adolescent health

In 2000, scientific and clinical research groups were formed to create an agenda for the
fifth major revision of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5)
[33]. These groups generated hundreds of white papers, monographs, and journal articles
that provided the psychiatric field with a summary of the state of the science relevant
to psychiatric diagnosis and faults within the current research in order to fortify knowl-
edge in those fields. In 2005, the DSM-5 Task Force was commissioned by the American
Psychiatric Association (APA) to start revisions from the 1994 published DSM-4. The Task
Force was also aided by 13 different work groups tasked with focusing on various disor-
der areas. Despite the great advances in neuroscience and genetic research during the last
20 years, there are still too few reliable genetic or other biomarkers that can reliably guide

75



76 Child and Adolescent Mental Health

the diagnosis of psychiatric disorders. The diagnostic criteria in the DSM-5 is a concept of
neurodevelopmental disorders, such as intellectual disability, communication disorders,
autism spectrum disorders, attention-deficit/hyperactivity disorder, specific learning dis-
orders, and motor disorders. As a diagnostic tool, the DSM considers different disorders
as distinct entities. However, from the diagnostic perspective, such disorders do not clas-
sify neatly within their boundaries as the DSM would want it. As an alternative tool for
diagnosis and research into psychiatric disorders, the U.S. National Institute of Mental
Health (NIMH) introduced the Research Domain Criteria (RDoC) project. This new proj-
ect strives to create an experimental classification system that can provide a first step
toward precision medicine for mental disorders [34]. The RDoC stems from the Research
Diagnostic Criteria (RDC), created in the 1970s in response to the problems in diagnosis
that the field of psychiatry experienced as it emerged from the shadow psychological
domination [35]. In the RDoC, five main “domains” —Negative Valence Systems, Positive
Valence Systems, Cognitive Systems, Systems for Social Processes, Arousal/Regulatory
Systems—reflect a brain system in which functioning is impaired, to different degrees, in
difference psychiatric conditions [36, 37].

The RDoC framework strives to free researchers and investigators from the rigid classi-
fication system of the DSM and pursue research questions in psychopathology that take
advantage of burgeoning knowledge of complex behaviors and how these relate to specific
aspects of brain activity [38]. It provides a set of guidelines for evaluating the strength of
hypotheses relating clinical symptoms or impairments to dimensions of behavioral func-
tioning and neural systems. The future of the RDoC is undetermined but will depend on
how well the diagnostic system can direct clinicians to concise and effective treatment
or prevention strategies for each individual patient [38]. The RDoC approach to clinical
research of child and adolescent psychopathology contributes to the understanding of
development as an aspect of the heterogeneity within DSM disorders and commonalities
across seemingly disparate disorders. Incorporating the RDoC as a diagnostic tool in this
area of clinical research promises to be fruitful avenue of research into the root causes and
manifestations of mental illness, eventually leading to more precise and patient-specific
treatments [39].

4. Early life programming as target for prevention of child and adolescent

Behavioral and emotional mental disorders with a high prevalence frequently commence in
childhood or adolescence. With some respect, the fetal origins of adult disease models explain
the associations between undernutrition of the fetus and an increased risk of cardiovascular
disease, diabetes, and metabolic syndrome in later life [40]. This model has been expanded to
include events beginning prior to conception as well as early postnatal life [41]. Three main
classes of prenatal exposure were investigated in the late 1990s for a range of general health
outcomes: lifestyle factors, maternal mental health, which covers antenatal stress, anxiety, and
depression, and teratogenic and neurotoxic exposures to specific toxins found in substance
abuse, environmental toxins, and prescription medication [42]. Recent human epidemiological
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and animal studies indicate that stressful experiences in utero or during early life may increase
the risk of neurological and psychiatric disorders, arguably via altered epigenetic regulation.
Altered epigenetic regulation may potentially influence fetal endocrine programming and
brain development across several generations, resulting in the added attention paid to pos-
sible transgenerational effects of stress. Based on existing evidence, it would be possible that
prenatal stress, as an epigenetic factor, may become one of the most powerful influences on
mental health in later life [43]. Epidemiological studies suggested that gestational exposures
to environmental factors such as stress are strongly associated with an increased incidence
of neurodevelopmental disorders, including attention-deficit hyperactivity disorder (ADHD),
schizophrenia, autism spectrum disorders (ASD), and depression [44—47]. There is growing
evidence from human studies showing that early exposures to lifestyle factors and maternal
mental health are predictive of child behavioral, emotional, and learning outcomes. Already a
number of successful programs have been developed, such as nurse visitation in the perinatal
period [48]. Recent emerging evidence shows that current interventions aiming to prevent
postnatal depression in women are beneficial and effective not only for women with depres-
sion but also for those suffering from anxiety and high stress disorders [49-51].

Fetal programming refers to the way in which environmental events alter the course of fetal
development, resulting in lasting modifications in the structure and function of biological sys-
tems. Programming refers to the influence of a specific environmental factor at a specific point
in development. There are exposures during pregnancy such as maternal mental health, life-
style factors, and potential teratogenic and neurotoxic exposures on child outcomes. Outcomes
of interest are common child and adolescent mental disorders such as hyperactive, behavioral,
and emotional disorders. The preconception and perinatal periods offer opportunities for the
prevention of harmful fetal exposures. Therefore, it is imperative that during the perinatal
period maternal mental health prevention efforts should be most strongly advocated and
developed. Interventions developed with evidence-based advisement for the perinatal period
could later be instituted into the public health system and grow toward universal and targeted
interventions. In the course of time, such interventions are likely to have lifelong effects on
mental and physical health [52].

5. The role of inflammation in child and adolescent mental health

Data from human and laboratory animals provide compelling evidence that stress-relevant
neurocircuitry and immunity form an integrated system that evolved to protect organisms
from a wide range of environmental threats [53]. In particular, the fetal inflammatory response
to intrauterine infection seems to contribute to neonatal brain injury and subsequent neuro-
logical disability [54]. The preconception and perinatal periods are important because delete-
rious fetal exposures can be prevented during those periods. Therefore, future mental health
prevention efforts must be focused on the critical period as well as prevention models should
be developed focusing on the perinatal period. Interventions based on evidence-based recom-
mendations for the perinatal period may occur as the form of public health, interventions that
are universal and more targeted. If successful, such interventions can have enduring, lifelong
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effects on (mental) health. Extensive experimental studies are being conducted on the pre-
cise mechanisms of how latent or persistent inflammation negatively affects neurochemical
and neurobiological abnormalities related to schizophrenia and/or autism. By further clarify-
ing such mechanisms, novel immunomodulatory interventions that help prevent abnormal
brain development and long-term mental illness suffered by people with prenatal infectious/
inflammatory histories can be established [44].

The quality of the fetal environment can be compromised in several ways. Indirect stresses
such as endocrine, metabolic, or immune responses of toxins like nicotine or alcohol produces
vascular restrictions, thereby impeding oxygen and nutritional supply to the fetus. Direct
transfer of maternal glucocorticoids or other agents across the placenta are the other stresses.
These stresses include neuro-immune factors that are now being recognized as playing impor-
tant roles in the etiology of neurological and neuropsychiatric disorders, including immuno-
logical processes that target the developing brain and prenatal mental infection. Recent data
have elucidated the mechanisms by which the innate and adaptive immune systems interact
with neurotransmitters and neuronal circuits to influence the risk for depression. Responses
of stress mediated via activation of the inflammasome to secrete inflammatory cytokines,
heightened serotonin metabolism, and reduced neurotransmitter availability together with
hypothalamic-pituitary-adrenal axis hyperactivity. If this intricate neuro-immune commu-
nication network is dysregulated during pregnancy, the maternal milieu can be modified,
which enhances the emergence of depressive symptoms, as well as negative obstetric and
neuropsychiatric outcomes [55].

There are multiple pathways through which inflammatory cytokines can lead to reduced syn-
aptic availability of the monoamines, which can be believed to be a fundamental mechanism
in the pathophysiology of depression. Brain regions that regulate motor and motivation activ-
ity (promoting social avoidance and energy conservation) in addition to arousal, alarm, and
anxiety (promoting hypervigilance and protection against attack) are involved in the primary
cytokine targets in the CNS. Dopamine is fundamental to motivation and motor activity, and
cytokines have been found to decrease the dopamine release in the basal ganglia together with
decreased effort-based motivation and reduced activation of reward circuitry in the basal gan-
glia, specifically the ventral striatum [56-59]. Pathogen infection and food antigen penetra-
tion across gastro-intestinal barriers are means by which environmental factors might affect
immune-related neurodevelopment [60]. The proteins gluten and casein are hydrolyzed in the
GI tract into peptides, some of which have been shown to have opioid-like properties and are
referred to as exorphins [61, 62]. The immunomodulatory potential of these exorphins is not
well-understood, with observations that among the repertoire of digested peptides, some have
pro-inflammatory and others have anti-inflammatory effects [63]. A study suggested that a
strictly supervised and restricted elimination diet can improve the symptom scores of children
with ADHD [64], but up to now, there is neither evidence for food-associated mental diseases
nor recommendation for dietary therapies besides the experimental stage. A longitudinal study
proposed an association between allergic disorder in early childhood and the development of
ADHD in later life [65]. Polymorphisms in the C-reactive protein (CRP) gene were associate
both with increased peripheral blood concentrations of CRP and symptoms of post-traumatic
stress disorder, especially increased arousal for individuals exposed to civilian trauma [66].



Integrative Approach to Child and Adolescent Mental Health
http://dx.doi.org/10.5772/67556

Currently, it is discussed whether this association is an epiphenomenon or a consequela of the
inner-psychic events. The role of hormonal signals operating in pregnancy or early postnatal
interactions that is able to alter the sensitivity of certain target tissues, often via altered expres-
sion of hormone receptors, to these same hormones in later development [67]. There is also an
increasing recognition of mechanisms of resilience that, ranging from effector T cells producing
IL-4 to T-; , cells with anti-inflammatory properties, there is a variety of T cell responses and
their neuroprotective effects. For the development of new anti-depressant therapies, a better
understanding of such neuroprotective pathways and of the inflammatory mechanisms, rang-
ing from inflammasome activation to cell trafficking to the brain, would be important [68].

6. Integrative approaches to improve child and adolescent mental health

Human beings, in health and disease, are complex systems of dynamically interacting bio-
logical, psychological, social, energetic, intellectual, and spiritual processes. There are many
factors that play into child and adolescent mental health and disorders; therefore, individ-
ualized, personalized, and integrative approaches are necessary in therapeutic interven-
tions and prevention. Complex, interrelated causes, and consequences are understood to
be parts of adolescent mortality, sexually transmitted disease, pregnancy, substance abuse,
and depression. Therefore, categorical programs targeting only single type of problem
behavior and seeking simple solutions are not adequate [69]. Prospective follow-up stud-
ies on youth have shown that child and adolescent mental disorders are related to a wide
array of adverse outcomes [70]. Recent epidemiological studies have shown that about one
fourth of youth experience a mental disorder in the previous year, and approximately one
third across their lifetimes. For children, anxiety disorders were most frequent, followed
by behavior disorders, mood disorders, and substance use disorders in that order. The dif-
ference in rates across the world can be explained by both methodologic factors and true
cultural differences in childhood disorders and their magnitude [71]. Recently, research
in mental health, neurobiology, and early childhood development supported the case for
early intervention and prevention. For instance, according to epidemiologic surveys, some
mental health disorders had an early age of onset while an association between increased
risk of mental health disorders as an adult and early symptoms was found in other stud-
ies [72]. Another research emphasized recognizing the importance of early developmen-
tal screening and interventions, in addition to issuing related anticipatory guidance for
pediatricians [73]. The other research also increased the understanding of how cognitive
and emotional developments in older children and adolescents were related. Newly found
evidence on age of onset, risk factors, and effective prevention strongly suggest that early
identification and intervention in the primary care environment is important. The range of
primary care practice includes a wide variety of activities, such as promoting well-being,
preventing illness, and diagnosing and treating illness. A practice to meet children’s mental
health needs must have a similarly wide scope of activities. This comprehensive approach
should consider the full scope and intensity of social, emotional, and behavioral problems
influencing children and adolescent. Such an approach needs strategies targeted to dif-
ferent levels of need and coordinated between the systems serving children. Three levels
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of intervention exist in mental health—namely, prevention and health promotion, early
intervention, and treatment, and using validated and standardized tools for screening and
assessment used to identify and treat emotional and behavioral problems earlier.

The way people receive health care is being transformed by the technology in new and excit-
ing ways. Electronic and mobile devices for mental health are available for various conditions,
but implementation into clinical practice is low [74]. Also, there is no evidence that using
novel media is promoting mental health, but new diagnostic entities have been introduced in
the DSM-5, such as Internet addiction. Also, service providers can deliver cost-effective and
innovative care to geographically distant areas. Still issues have to be solved with regard to
data integrity and security [75].

E-mental health care is defined as mental health services through the Internet and related tech-
nologies [76]. E-health is a broader concept which has an information and communication tech-
nology (ICT) to connect patients and physicians in real time [77]. According to systematic reviews
of the computerized treatments of common mental health problems (therapist-assisted and self-
directed), E-mental health treatments were shown to be more effective than zero treatment and
equally effective as face-to-face treatment [78]. A clinical study has shown that the effect of com-
puterized interventions for children and adolescents with depression and anxiety [79].

E-therapy is an emerging and fast developing field of research and practice that involves the
application of digital technologies to assist or deliver psychotherapy. Currently, a vast major-
ity of E-therapy programs have been developed for adults. It is imperative to find a more
suitable and user-friendly method to treat children and adolescents. E-therapy programs
for children and adolescents need to take in to account developmental considerations. Also,
evidence-based research and further discussion would be needed to determine the optimal
forms of delivery and efficiency of E-therapies in clinical environment.

Virtual reality (VR) involves a computer-generated simulation of a three-dimensional image or
environment. The use of a VR platform offers an effective treatment option for improving social
impairments commonly found in autism spectrum disorder [80]. VR appears to be a promising
and motivating platform to safely practice and rehearse social skills for children with ASD. New
virtual reality games dealing with motor coordination were tested with children having devel-
opmental coordination disorder [81]. The findings will offer essential information on whether
such electronic games would have a positive impact on the children’s physical and mental
health [81]. Mental disorders and substantive mental health problems in children and adoles-
cents are complex phenomena with regard to the pathoetiology, social, and clinical expressions
and in the interventions that can ameliorate, modify, or prevent onset, effects, or negative out-
comes [82]. On the other hand, it needs to be investigated which interventions are effective,
separating these from the ones without effect or adverse effects. To meet the mental health care
needs of young people and their families, convergence, not isolation, of professional identities is
required. This change is affected by advances in scientific knowledge and clinical therapeutics,
as well as changes in social forces and importance of convergence. Thus, by ensuring that the
needed mental health care competencies are made available in each primary health care team
and by assuring fully integrated mental health and other types of health care, primary health
care teams would best provide early, efficient, effective, and optimal recovery-based care [83].



Integrative Approach to Child and Adolescent Mental Health
http://dx.doi.org/10.5772/67556

Author details

Seungpil Jung

Address all correspondence to: spjung@yu.ac.kr

Department of Family Medicine, Yeungnam University, College of Medicine, South Korea

References

[1]

[7]

[8]

9]

[10]

[11]

[12]

Saladin KS. Anatomy & physiology: the unity of form and function. 6th ed. New York:
McGraw-Hill; 2011. p. 514.

Carlson NR. Physiology of behavior. 11th ed. Boston: Pearson; 2013. p. 76.

Walsh CA, Morrow EM, Rubenstein JL. Autism and brain development. Cell. 2008;135:396-
400. doi: 10.1016/j.cell.2008.10.015.

Kalia M. Brain development: anatomy, connectivity, adaptive plasticity, and toxicity.
Metabolism. 2008;57(Suppl 2):52-S5. doi: 10.1016/j.metabol.2008.07.009.

Blair C, Razza RP. Relating effortful control, executive function, and false belief under-
standing to emerging math and literacy ability in kindergarten. Child Dev. 2007;78:647-
663. DOI: 10.1111/j.1467-8624.2007.01019.x.

Fox SE, Levitt P, Nelson CA 3rd. How the timing and quality of early experi-
ences influence the development of brain architecture. Child Dev. 2010;81:28-40. doi:
10.1111/j.1467-8624.2009.01380.

Eisenberg N, Vidmar M, Spinrad TL, Eggum ND, Edwards A, Gaertner B, et al. Mothers’
teaching strategies and children’s effortful control: a longitudinal study. Dev Psychol.
2010;46:1294-1308. doi: 10.1037/a0020236.

Paus T. How environment and genes shape the adolescent brain. Horm Behav. 2013;64:195-
202. doi: 10.1016/j.yhbeh.2013.04.004.

Postma IR, Groen H, Easterling TR, Tsigas EZ, Wilson ML, Porcel ], et al. The brain
study: cognition, quality of life and social functioning following preeclampsia; an obser-
vational study. Pregnancy Hypertens. 2013;3:227-234. doi: 10.1016/j.preghy.2013.06.003.

Schlotz W, Godfrey KM, Phillips DI. Prenatal origins of temperament: fetal growth,
brain structure, and inhibitory control in adolescence. PLoS One. 2014;9(5):e96715. doi:
10.1371/journal.pone.0096715.

Skovgaard AM. Mental health problems and psychopathology in infancy and early
childhood. An epidemiological study. Dan Med Bull. 2010;57(10):B4193.

Kieling C, Baker-Henningham H, Belfer M, Conti G, Ertem I, Omigbodun O, et al. Child
and adolescent mental health worldwide: evidence for action. Lancet.2011;378(9801):1515-
1525. doi: 10.1016/S0140-6736(11)60827-1.

81



82 Child and Adolescent Mental Health

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

National Institute of Mental Health. Any disorder [Internet]. Bethesda: NIMH; [2010]
[cited 2016 Aug 15]. Available from: https://www.nimh.nih.gov/health/statistics/preva-
lence/file_148474.pdf.

Kessler RC, Amminger GP, Aguilar-Gaxiola S, Alonso J, Lee S, Ustiin TB. Age of onset
of mental disorders: a review of recent literature. Curr Opin Psychiatry. 2007;20:359-364.
do0i:10.1097/YCO.0b013e32816ebc8c.

Norman RE, Byambaa M, De R, Butchart A, Scott ], Vos T. The long-term health conse-
quences of child physical abuse, emotional abuse, and neglect: a systematic review and
meta-analysis. PLoS Med. 2012;9(11):e1001349.

Merikangas KR, Calkins ME, Burstein M, He JP, Chiavacci R, Lateef T, et al. Comorbidity
of physical and mental disorders in the neurodevelopmental genomics cohort study.
Pediatrics. 2015;135:€927-e938. doi: 10.1542/peds.2014-1444.

Doherty JL, Owen M]J. Genomic insights into the overlap between psychiatric disor-
ders: implications for research and clinical practice. Genome Med. 2014;6:29. doi: 10.1186/
gmb46.

Bourgeron T. The genetics and neurobiology of ESSENCE: the third Birgit Olsson lec-
ture. Nord | Psychiatry. 2016;70:1-9. doi: 10.3109/08039488.2015.1042519.

Peca ], Feliciano C, Ting JT, Wang W, Wells MF, Venkatraman TN, et al. Shank3 mutant
mice display autistic-like behaviours and striatal dysfunction. Nature. 2011;472(7344):437-
442. doi: 10.1038/nature09965.

Won H, Lee HR, Gee HY, Mah W, Kim JI, Lee ], et al. Autistic-like social behaviour
in Shank2-mutant mice improved by restoring NMDA receptor function. Nature.
2012;486(7402):261-265. doi: 10.1038/naturel11208.

Schmeisser MJ, Ey E, Wegener S, Bockmann ], Stempel AV, Kuebler A, et al. Autistic-
like behaviours and hyperactivity in mice lacking ProSAP1/Shank2. Nature.
2012;486(7402):256-260. doi: 10.1038/naturel11015.

Tabuchi K, Blundell J, Etherton MR, Hammer RE, Liu X, Powell CM, et al. A neuroli-
gin-3 mutation implicated in autism increases inhibitory synaptic transmission in mice.
Science. 2007;318(5847):71-76. d0i:10.1126/science.1146221.

Jamain S, Radyushkin K, Hammerschmidt K, Granon S, Boretius S, Varoqueaux F,
et al. Reduced social interaction and ultrasonic communication in a mouse model of
monogenic heritable autism. Proc Natl Acad Sci U S A. 2008;105:1710-1715. doi: 10.1073/
pnas.0711555105.

Varoqueaux F, Aramuni G, Rawson RL, Mohrmann R, Missler M, Gottmann K, et al.
Neuroligins determine synapse maturation and function. Neuron. 2006;51:741-754.
d0i:10.1016/j.neuron.2006.09.003.

Baudouin SJ, Gaudias J, Gerharz S, Hatstatt L, Zhou K, Punnakkal P, et al. Shared syn-
apticpathophysiology in syndromic and nonsyndromic rodent models of autism. Science
2012;338(6103):128-132. doi: 10.1126/science.1224159.



[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Integrative Approach to Child and Adolescent Mental Health
http://dx.doi.org/10.5772/67556

Boissart C, Poulet A, Georges P, Darville H, Julita E, Delorme R, et al. Differentiation
from human pluripotent stem cells of cortical neurons of the superficial layers amenable
to psychiatric disease modeling and high-throughput drug screening. Transl Psychiatry.
2013;3:€294. doi: 10.1038/tp.2013.71.

Willsey AJ, Sanders SJ, Li M, Dong S, Tebbenkamp AT, Muhle RA, et al. Coexpression
networks implicate human midfetal deep cortical projection neurons in the pathogen-
esis of autism. Cell. 2013;155:997-1007. doi: 10.1016/j.cell.2013.10.020.

Parikshak NN, Luo R, Zhang A, Won H, Lowe JK, Chandran V, et al. Integrative func-
tional genomic analyses implicate specific molecular pathways and circuits in autism.
Cell. 2013;155:1008-1021. doi: 10.1016/j.cell.2013.10.031.

Gokhale A, Larimore ], Werner E, So L, Moreno-De-Luca A, Lese-Martin C, et al.
Quantitative proteomic and genetic analyses of the schizophrenia susceptibility factor
dysbindin identify novel roles of the biogenesis of lysosome-related organelles complex
1. ] Neurosci. 2012;32(11):3697-3711. 10.1523/NEUROSCI.5640-11.2012.

Isshiki M, Tanaka S, Kuriu T, Tabuchi K, Takumi T, Okabe S. Enhanced synapse remodel-
ling as a common phenotype in mouse models of autism. Nat Commun. 2014;5:4742. doi:
10.1038/ncommsb742.

Hou ST, Jiang SX, Smith RA. Permissive and repulsive cues and signaling pathways of
axonal outgrowth and regeneration. Int Rev Cell Mol Biol. 2008;267:125-181. doi: 10.1016/
51937-6448(08)00603-5.

Swayne LA, Bennett SA. Connexins and pannexins in neuronal development and adult
neurogenesis. BVIC Cell Biol. 2016;17(Suppl 1):10. doi: 10.1186/s12860-016-0089-5.

American Psychiatric Association. Diagnostic and statistical manual of mental disorders:
DSM-5. 5th ed. Washington, DC: American Psychiatric Association; 2013.

Bruce NC. Research domain criteria: toward future psychiatric nosologies. Dialogues
Clin Neurosci. 2015;17(1):89-97.

Spitzer RL, Endicott J, Robins E. Research diagnostic criteria: rationale and reliability.
Arch Gen Psychiatry. 1978;35:773-782. doi:10.1001/archpsyc.1978.01770300115013.

Casey BJ, Craddock N, Cuthbert BN, Hyman SE, Lee FS, Ressler KJ. DSM-5 and RDoC:
progress in psychiatry research?. Nat Rev Neurosci. 2013;14:810-814. doi: 10.1038/nrn3621.

National Institute of Mental Health. Development and definitions of the RDoC domains and
constructs [Internet]. Bethesda: NIMH; [2016] [cited 2016 Aug 15]. Available from: https://
www.nimh.nih.gov/research-priorities/rdoc/development-and-definitions-of-the-rdoc-
domains-and-constructs.shtml.

Cuthbert BN. Research domain criteria: toward future psychiatric nosologies. Dialogues
Clin Neurosci. 2015;17:89-97.

Garvey M, Avenevoli S, Anderson K. The national institute of mental health research
domain criteria and clinical research in child and adolescent psychiatry. ] Am Acad Child
Adolesc Psychiatry. 2016;55:93-98. doi: 10.1016/j.jaac.2015.11.002.

83



84 Child and Adolescent Mental Health

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

Barker DJ. The wellcome foundation lecture, 1994. The fetal origins of adult disease. Proc
Biol Sci. 1995;262(1363):37-43. d0i:10.1098/rspb.1995.0173.

Gluckman PD, Hanson MA. The developmental origins of health and disease: the
breadth and importance of the concept. In: Marelyn Wintour E, Owens JA, editors. Early
life origins of health and disease. New York: Springer Science+Business Media; 2006. pp. 1-7.

Nathanielsz PW. Life in the womb: the origin of health and disease. Ithaca, N.Y.: Promethean
Press; 1999.

Babenko O, Kovalchuk I, Metz GA. Stress-induced perinatal and transgenerational epi-
genetic programming of brain development and mental health. Neurosci Biobehav Rev.
2015;48:70-91. doi: 10.1016/j.neubiorev.2014.11.013.

Meyer U, Feldon ], Dammann O. Schizophrenia and autism: both shared and disorder-
specific pathogenesis via perinatal inflammation?. Pediatr Res. 2011;69(5 Pt 2):26R-33R.
doi: 10.1203/PDR.0b013e318212c196.

Howerton CL, Bale TL. Prenatal programing: at the intersection of maternal stress and
immune activation. Horm Behav. 2012;62:237-242. doi: 10.1016/j.yhbeh.2012.03.007.

Bale TL, Baram TZ, Brown AS, Goldstein JM, Insel TR, McCarthy MM, et al. Early life
programming and neurodevelopmental disorders. Biol Psychiatry. 2010;68:314-319.
doi:10.1016/j.biopsych.2010.05.028.

Brown AS. Epidemiologic studies of exposure to prenatal infection and risk of schizo-
phrenia and autism. Dev Neurobiol. 2012;72:1272-1276. doi: 10.1002/dneu.22024.

Olds DL, Sadler L, Kitzman H. Programs for parents of infants and toddlers: recent
evidence from randomized trials. | Child Psychol Psychiatry. 2007;48:355-391. DOI:
10.1111/j.1469-7610.2006.01702.x

Dennis CL. Psychosocial and psychological interventions for prevention of postnatal
depression: systematic review. BM]J. 2005;331(7507):15. d0i:10.1136/bmj.331.7507.15.

Fisher JR, Wynter KH, Rowe H]J. Innovative psycho-educational program to prevent
common postpartum mental disorders in primiparous women: a before and after con-
trolled study. BMC Public Health. 2010;10:432. doi: 10.1186/1471-2458-10-432.

Lumley J, Austin MP, Mitchell C. Intervening to reduce depression after birth: a sys-
tematic review of the randomized trials. Int | Technol Assess Health Care. 2004;20:128-144.

Lewis AJ, Galbally M, Gannon T, Symeonides C. Early life programming as a target
for prevention of child and adolescent mental disorders. BMC Med. 2014;12:33. doi:
10.1186/1741-7015-12-33.

Pace TW, Mletzko TC, Alagbe O, Musselman DL, Nemeroff CB, Miller AH, et al.
Increased stress-induced inflammatory responses in male patients with major depres-
sion and increased early life stress. Am | Psychiatry. 2006;163:1630-1633. DOI:10.1176/
ajp.2006.163.9.1630.



[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[63]

[64]

[65]

Integrative Approach to Child and Adolescent Mental Health
http://dx.doi.org/10.5772/67556

Leviton A, Allred EN, Kuban KC, Hecht JL, Onderdonk AB, O’shea TM, et al.
Microbiologic and histologic characteristics of the extremely preterm infant’s placenta
predict white matter damage and later cerebral palsy. The ELGAN study. Pediatr Res.
2010;67:95-101. doi: 10.1203/PDR.0b013e3181bf5fab.

Leff-Gelman P, Mancilla-Herrera I, Flores-Ramos M, Cruz-Fuentes C, Reyes-Grajeda JP,
Garcia-Cuétara Mdel P, et al. The immune system and the role of inflammation in peri-
natal depression. Neurosci Bull. 2016;32:398-420. doi: 10.1007/s12264-016-0048-3.

Schatzberg AF, Nemeroff CB. The American Psychiatric Publishing textbook of psychophar-
macology. 4th ed. Washington, DC: American Psychiatric Publishing; 2009. pp. 903-944.

Capuron L, Pagnoni G, Drake DF, Woolwine BJ, Spivey ]JR, Crowe R]J, et al
Dopaminergic mechanisms of reduced basal ganglia responses to hedonic reward dur-
ing interferon alfa administration. Arch Gen Psychiatry. 2012;69:1044-1053. doi: 10.1001/
archgenpsychiatry.2011.2094.

Eisenberger NI, Berkman ET, Inagaki TK, Rameson LT, Mashal NM, Irwin MR.
Inflammation-induced anhedonia: endotoxin reduces ventral striatum responses to
reward. Biol Psychiatry. 2010;68:748-754. doi: 10.1016/j.biopsych.2010.06.010.

Felger JC, Mun ], Kimmel HL, Nye JA, Drake DF, Hernandez CR, et al. Chronic
interferon-a decreases dopamine 2 receptor binding and striatal dopamine release in asso-
ciation with anhedonia-like behavior in nonhuman primates. Neuropsychopharmacology.
2013;38(11):2179-2187. doi: 10.1038/npp.2013.115.

Severance EG, Alaedini A, Yang S, Halling M, Gressitt KL, Stallings CR, et al.
Gastrointestinal inflammation and associated immune activation in schizophrenia.
Schizophr Res. 2012;138:48-53. doi: 10.1016/j.schres.2012.02.025.

Lachance LR, McKenzie K. Biomarkers of gluten sensitivity in patients with non-
affective psychosis: a meta-analysis. Schizophr Res. 2014;152:521-527. doi: 10.1016/;.
schres.2013.12.001.

Reichelt KL, Hole K, Hamberger A, Saelid G, Edminson PD, Braestrup CB, et al. Biologically
active peptide-containing fractions in schizophrenia and childhood autism. Adv Biochem
Psychopharmacol. 1981;28:627-643.

Kaminski S, Cieslinska A, Kostyra E. Polymorphism of bovine beta-casein and its poten-
tial effect on human health. | Appl Genet. 2007;48:189-198. doi:10.1007/BF03195213.

Pelsser LM, Frankena K, Toorman ], Savelkoul HF, Dubois AE, Pereira RR, et al.
Effects of a restricted elimination diet on the behaviour of children with attention-deficit
hyperactivity disorder INCA study):arandomised controlled trial. Lancet.2011;377(9764):494-
503. doi:10.1016/S0140-6736(10)62227-1.

Chen MH, Su TP, Chen YS, Hsu JW, Huang KL, Chang WH, et al. Is atopy in early
childhood a risk factor for ADHD and ASD? a longitudinal study. | Psychosom Res.
2014;77:316-321. doi: 10.1016/j.jpsychores.2014.06.006.

85



86 Child and Adolescent Mental Health

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[73]

[76]

[77]

[78]

[79]

Michopoulos V, Rothbaum AO, Jovanovic T, Almli LM, Bradley B, Rothbaum BO, et
al. Association of CRP genetic variation and CRP level with elevated PTSD symptoms

and physiological responses in a civilian population with high levels of trauma. Am |
Psychiatry. 2015;172:353-362. doi: 10.1176/appi.ajp.2014.14020263.

Meaney M], Szyf M, Seckl JR. Epigenetic mechanisms of perinatal programming of
hypothalamic-pituitary-adrenal function and health. Trends Mol Med. 2007;13:269-277.
doi: 10.1016/j.molmed.2007.05.003.

Miller AH, Raison CL. The role of inflammation in depression: from evolutionary imper-
ative to modern treatment target. Nat Rev Immunol. 2016;16:22-34. doi: 10.1038/nri.2015.5.

Ooms T, Herendeen L. Integrated approaches to youths” health problems: federal, state
and community roles. Wisconsin Family Impact Seminars. Madison: Policy Institute for
Family Impact Seminars; 1989.

Buka SL, Monuteaux M, Earls F. The epidemiology of child and adolescent mental dis-
orders. In: Tsuang MT, Tohen M, editors. Textbook in psychiatric epidemiology. 2nd ed.
New York, NY: John Wiley and Sons Inc; 2002. pp. 629-655.

Merikangas KR, Nakamura EF, Kessler RC. Epidemiology of mental disorders in chil-
dren and adolescents. Dialogues Clin Neurosci. 2009;11:7-20.

O’Connell ME, Boat TF, Warner KE. Preventing mental, emotional, and behavioral disorders
among young people: progress and possibilities. Washington, DC: National Academies Press;
2009.

Shonkoff JP, Phillips DA. From neurons to neighborhoods: the science of early childhood devel-
opment. Washington, DC: National Academy Press; 2000.

Whitfield G, Williams C. If the evidence is so good—why doesn’t anyone use them? A
national survey of the use of computerized cognitive behaviour therapy. Behav Cogn
Psychother. 2004;32(1):57-65. doi: 10.1017/51352465804001031.

Kylie B, Anthony JB, Kathleen MG. Security considerations for E-mental health interven-
tions. | Med Internet Res. 2010;12(5):e61. doi: 10.2196/jmir.1468.

Lal S, Adair CE. E-mental health: a rapid review of the literature. Psychiatr Serv.
2014;65:24-32. doi: 10.1176/appi.ps.201300009.

Sood S, Mbarika V, Jugoo S, Dookhy R, Doarn CR, Prakash N, et al. What is telemedi-
cine? A collection of 104 peer-reviewed perspectives and theoretical underpinnings.
Telemed | E Health. 2007;13:573-590.

Ginsburg S, Foster S. Strategies to support the integration of mental health into pediatric pri-
mary care [Internet]. 2009 [cited 2016 Aug 15]:1-36. Available from: http://www.nihcm.
org/pdf/PediatricMH-FINAL.pdf.

Stasiak K, Fleming T, Lucassen MF, Shepherd MJ, Whittaker R, Merry SN. Computer-
based and online therapy for depression and anxiety in children and adolescents. | Child
Adolesc Psychopharmacol. 2016;26:235-245. doi: 10.1089/cap.2015.0029.



Integrative Approach to Child and Adolescent Mental Health 87
http://dx.doi.org/10.5772/67556

[80] Didehbani N, Allen T, Kandalaft M, Krawczyka D, Chapmana S. Virtual reality social
cognition training for children with high functioning autism. Comput Human Behav.
2016;62:703-711. doi: http://dx.doi.org/10.1016/j.chb.2016.04.033.

[81] Straker LM, Campbell AC, Jensen LM, Metcalf DR, Smith AJ, Abbott RA, et al.
Rationale, design and methods for a randomised and controlled trial of the impact of
virtual reality games on motor competence, physical activity, and mental health in chil-
dren with developmental coordination disorder. BMC Public Health. 2011;11:654. doi:
10.1186/1471-2458-11-654.

[82] Rutter M, Stevenson J. Developments in child and adolescent psychiatry over the last 50
years. In: Rutter M, Bishop D, Pine D, editors. Rutter’s child and adolescent psychiatry. 5th
ed. Malden, MA: Blackwell Publishing; 2008. pp. 3-17.

[83] Kutcher S, Davidson S, Manion I. Child and youth mental health: integrated health care
using contemporary competency-based teams. Paediatr Child Health. 2009;14:315-318.



ntechOpen

ntechOpen



