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Abstract

Attention deficit/hyperactivity disorder (ADHD) is the most common neurobehavioral disorder of childhood and can
profoundly affect the academic achievement, well-being, and social interactions of children. It is more common in boys than
in girls. It is characterized by difficulty staying focused and paying attention, excessive activity and behavior without regards
to consequences,which is not appropriate for a person's age. There are also often problems with regulation of emotions. The
symptoms appear before a person is twelve years old, are present for more than six months, and cause problems in at least
two settings (such as school, home, or recreational activities). These symptoms can make it difficult for a child with ADHD to
succeed in scholar finish tasks at home
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Definition

Attention deficit/hyperactivity disorder (ADHD) is the most common neurobehavioral disorder of childhood and can
profoundly affect the academic achievement, well-being, and social interactions of children (1).

It is more common in boys than in girls. It is characterized by difficulty staying focused and paying attention, excessive
activity and behavior without regards to consequences,which is not appropriate for a person's age. There are also often
problems with regulation of emotions. The symptoms appear before a person is twelve years old, are present for more than
six months, and cause problems in at least two settings (such as school, home, or recreational activities). These symptoms can
make it difficult for a child with ADHD to succeed in scholar finish tasks at home (2).

History

Hyperactivity has long been part of the human condition. Sir Alexander Crichton describes the mental restlessness in his
book an inquiry into the nature and origin of mental derangement written in 1798. He made observations about children
showing signs of being inattentive and having the “fidgets”. The first clear description of ADHD is credited to George Still in
1902 during a series of lectures he gave to the Royal College of Physicians of London (3).

Tredgold.(4) proposed an association between brain damage and behavioral or learning problems which could be validated
by the encephalitis lethargica epidemic from 1917 through 1928 (4).

The terminology used to describe the condition has changed over time and has included in the DSM-I (1952) "minimal brain
dysfunction,” in the DSM-1I (1968) "hyperkinetic reaction of childhood," and in the DSM-III (1980) "attention-deficit
disorder (ADD) with or without hyperactivity". In 1987 this was changed to ADHD in the DSM-III-R and the DSM-IV in
1994 split the diagnosis into three subtypes, ADHD inattentive type, ADHD hyperactive-impulsive type and ADHD
combined type. These terms were kept in the DSM-5 in 2013 by APA (5).Until the 1990s, many studies "implicated the
prefrontal-striatal network as being smaller in children with ADHD". During this same period, a genetic component was
identified and ADHD was acknowledged to be a persistent, long-term disorder which lasted from childhood into adulthood.
ADHD was split into the current three subtypes because of a field trial completed by Lahey and colleagues (6).
Epidemiology

The American Psychiatric Association (APA) reports that 5% of children have ADHD. It is diagnosed approximately three
times more often in boys than in girls. This difference between sexes may reflect either a difference in susceptibility or those
females with ADHD are less likely to be diagnosed than males (7).

Causes

Most ADHD cases are of unknown causes. It is believed to involve interactions between genetics, the environment, and
social factors. Certain cases are related to previous infection of or trauma to the brain (8).
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I. Genetics
ADHD tends to run in families, and, in most cases, it is thought that the genes you inherit from your parents are a significant
factor in developing the condition. Recent studies indicate that the disorder is often inherited from one's parents with genetics
determining about 75% of cases. Siblings of children with ADHD are three to four times more likely to develop the disorder
than siblings of children without the disorder. Genetic factors are also believed to be involved in determining whether ADHD
persists into adulthood (9).
Typically, a number of genes are involved which directly affect dopamine neurotransmission. Evolution may have played a
role in the high rates of ADHD, particularly hyperactive and impulsive traits in males. Some have hypothesized that some
women may be more attracted to males who are risk takers, increasing the frequency of genes that predispose to hyperactivity
and impulsivity in the gene pool. Others have claimed that these traits may be an adaptation that help males face stressful or
dangerous environments with, for example, increased impulsivity and exploratory behavior (10).

1. Environment
In addition to genetics, some environmental factors might play a role in causing ADHD. Alcohol intake during pregnancy can
cause fetal alcohol spectrum disorders, which can include ADHD or symptoms like it. Children exposed to certain toxic
substances, such as lead or polychlorinated biphenyls, may develop problems, which resemble ADHD.Extreme premature
birth, very low birth weight, and extreme neglect, abuse, or social deprivation also increase the risk as do certain infections
during pregnancy, at birth, and in early childhood. These infections include various viruses (measles, varicella zoster
encephalitis, rubella, enterovirus). At least 30% of children with a traumatic brain injury later develop ADHD and about 5%
of cases are due to brain damage (11).

I11. Society
The youngest children in a class have been found to be more likely to be diagnosed as having ADHD, possibly due to their
being developmentally behind their older classmates.
In some cases, the diagnosis of ADHD may reflect a dysfunctional family or a poor educational system, rather than problems
with the individuals themselves. In other cases, it may be explained by increasing academic expectations, with a diagnosis
being a method for parents in some countries to get extra financial and educational support for their child. Typical behaviors
of ADHD occur more commonly in children who have experienced violence and emotional abuse (12).
Pathophysiology
Current models of ADHD suggest that it is associated with functional impairments in some of the brain's neurotransmitter
systems, particularly those involving dopamine and norepinephrine. The dopamine and norepinephrine pathways that
originate in the ventral tegmental area and locus coeruleus project to diverse regions of the brain and govern a variety of
cognitive processes. The dopamine pathways and norepinephrine pathways which project to the prefrontal cortex and
striatum are directly responsible for modulating executive function (cognitive control of behavior), motivation, reward
perception, and motor function; these pathways are known to play a central role in the pathophysiology of ADHD (13).
Brain structure
Imaging studies, including single-photon emission computed tomography (SPECT), positron emission tomography (PET),
and functional magnetic resonance imaging (fMRI), have shown that there is about a 3 year delay in brain maturation and
some differences in brain activity in children with ADHD when compared to controls (14).

Left prefrontal cortex is often affected in ADHD. In children with ADHD, there is a general reduction of volume in certain
brain structures, with a proportionally greater decrease in the volume in the left-sided prefrontal cortex. The posterior parietal
cortex also shows thinning in ADHD individuals compared to controls. Other brain structures in the prefrontal-striatal-
cerebellar and prefrontal-striatal-thalamic circuits have also been found to differ between people with and without ADHD.
(15).

The most frequently used approaches to measure brain structures are based on Magnetic Resonance Imaging (MRI). A
number of studies documented the macro- and micro structural pathophysiology associated with an ADHD diagnosis. Initial
brain studies revealed that children with ADHD show smaller brain volumes in all regions (16).

It was suggested that changes in the striatum and its connections are associated with hyperactivity-impulsive symptoms in
children with ADHD However, the size of basal ganglia regions may initially correlate with hyperactive-impulsive
symptoms, which decline over time and may disappear during adulthood (17).
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Neurotransmitter pathways

Previously it was thought that the elevated number of dopamine transporters in people with ADHD was part of the patho-
physiology but it appears that the elevated numbers are due to adaptation to exposure to stimulants. Current models involve
the mesocorticolimbic dopamine pathway and the locus coeruleus-noradrenergic system. ADHD psychostimulants possess
treatment efficacy because they increase neurotransmitter activity in these systems. There may additionally be abnormalities
in serotoninergic, glutamatergic, or cholinergicpathways (18).

Executive function and motivation
The symptoms of ADHD arise from a deficiency in certain executive functions (e.g., attentional control, inhibitory control,
and working memory) (19).

Executive functions are a set of cognitive processes that are required to successfully select and monitor behaviors that
facilitate the attainment of one's chosen goals. The executive function impairments that occur in ADHD individuals result in
problems with staying organized, time keeping, excessive procrastination, maintaining concentration, paying attention,
ignoring distractions, regulating emotions, and remembering details. People with ADHD appear to have unimpaired long-
term memory, and deficits in long-term recall appear to be attributed to impairments in working memory. The criteria for an
executive function deficit are met in 30-50% of children and adolescents with ADHD (20).
ADHD has also been associated with motivational deficits in children. Children with ADHD often find it difficult to focus on
long-term over short-term rewards and exhibit impulsive behavior for short-term rewards (21).

Symptoms

Inattention, hyperactivity, and impulsivity are the key behaviors of ADHD. It is normal for all children to be inattentive,
hyperactive, or impulsive sometimes, but for children with ADHD, these behaviors are more severe and occur more often.
According to the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), symptoms must be
present for six months or more to a degree that is much greater than others of the same age and they must cause significant
problems functioning in at least two settings (e.g., social, school/work, or home). The criteria must have been met prior to age
twelve in order to receive a diagnosis of ADHD. This requires more than 5 symptoms of inattention or
hyperactivity/impulsivity for those under 17 and more than 4 for those over 16 years old (APA) Retz W et al.,(22).
Presentations of ADHD

Based on the DSM-5 criteria, ADHD is divided into three presentations:

1) Predominantly inattentive (ADHD-PI or ADHD-I), 2) predominantly hyperactive-impulsive
(ADHD-PH or ADHD-HI), and 3) combined (ADHD-C)

ADHD predominantly inattentive presentation (ADHD-PI) has most or all of following symptoms, excluding situations
where these symptoms are better explained by another psychiatric or medical condition: easily distracted, forgetful,
disorganization, poor concentration, and difficulty completing tasks, appear not to be listening when spoken to. ADHD,
predominantly hyperactive-impulsive presentation (ADHD-PH) has most or all of the following symptoms, excluding
situations where these symptoms are better explained by another psychiatric or medical condition: excessive fidgetiness and
restlessness, hyperactivity, difficulty waiting and remaining seated, immature behavior; be impatient, destructive behaviors
may also be present, often interrupt conversations or others' activities. ADHDcombined (ADHD-C) is a combination of the
first two presentations (23).

Girls with ADHD tend to display fewer hyperactivity and impulsivity symptoms but more symptoms pertaining to inattention
and distractibility. Symptoms of hyperactivity tend to go away with age and turn into "inner restlessness" in teens and adults
with ADHD (2).
ADHD and Intelligence

Overall, studies have shown that people with ADHD tend to have lower scores on intelligence quotient (1Q) tests. The
significance of this is controversial due to the differences between people with ADHD and the difficulty determining the
influence of symptoms, such as distractibility, on lower scores rather than intellectual capacity (24).

In studies of ADHD, higher 1Qs may be over represented because many studies exclude individuals who have lower 1Qs
despite those with ADHD scoring on average nine points lower on standardized intelligence measures (25).

Coexisting disorders

The evaluation for ADHD should include assessment for coexisting behavior/emotional disorders. Up to one-half of children
with ADHD have one or more coexisting behavioral-emotional conditions (26).

The coexisting conditions can be primary or secondary (e.g., disorders that are exacerbated by the ADHD). In either case,
they require treatment in conjunction with treatment for ADHD (27).
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The Coexisting disorders include:

1. Learning Disabilities.
Many children with ADHD approximately 20 to 30 percent also have a specific learning disability (LD). In preschool years,
these disabilities include difficulty in understanding certain sounds or words and/or difficulty in expressing oneself in words.
In school age children, reading or spelling disabilities, writing disorders and arithmetic disorders may appear. A type of
reading disorder, dyslexia, is quite widespread. Reading disabilities affect up to 8 percent of elementary school children (28).
Tourette syndrome
Neurodevelopmental disorder that begins in childhood or adolescence. It is characterized by multiple movement
(motor) tics and at least one vocal (phonic) tic. Common tics are blinking, coughing, throat clearing, sniffing, and facial
movements. These are typically preceded by an unwanted urge or sensation in the affected muscles, can sometimes be
suppressed temporarily, and characteristically change in location, strength, and frequency. Tourette's is at the more severe
end of aspectrum of tic disorders. The tics often go unnoticed by casual observers. Among those who are referred
to specialty clinics, other conditions like attention deficit hyperactivity disorder (ADHD) and obsessive—compulsive
disorder (OCD) are more likely than in the broader population of persons with Tourette's (29).

2. Oppositional defiant disorder (ODD)
(ODD) occurs in about 25% of children with an inattentive presentation and 50% of those with a combined presentation. It is
characterized by angry or irritable mood, argumentative or defiant behaviour and vindictiveness, which are age-inappropriate
(30).

3. Conduct disorder
(CD) occurs in about 25% of adolescents with ADHD. It is characterized by aggression, destruction of property,
deceitfulness, theft and violations of rules (30).
Anxiety and Depression
Some children with ADHD often have co-occurring anxiety or depression that cause physical symptom which causes your
child to worry and be nervous much of the time ,such as a rapid heartbeat, sweating and dizziness. If the anxiety or
depression is recognized and treated, the child will be better able to handle the problems that accompany ADHD. Vice versa,
effective treatment of ADHD can have a positive impact on anxiety, as the child is better able to academic tasks (31).

4. Bipolar Disorder.
Mood disorders (especially bipolar disorder and major depressive disorder). Boys diagnosed with the combined ADHD
subtype are more likely to have a mood disorder (32).
Diagnosis
The diagnosis of attention deficit hyperactivity disorder (ADHD) requires a clinical review of the child, collecting evidence
from multiple sources for a problem affecting the child’s performance, and applying a diagnostic checklist, such as that
provided by the Diagnostic and Statistical Manual (DSM) of the American Psychiatric Association. The American
Psychiatric Association issued the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), on
18" May 2013. This replaced the previous DSM-IV-TR version. DSM uses the term ADHD, which is then sub classified into
three presentations The current diagnostic criteria outlined in the Diagnostic and Statistical Manual of Mental Disorders, fifth
Edition (DSM-5) require that a child's behavior is substantially different from other children of the same age and
developmental level. The symptoms must begin before age 12 and be present for at least 6 months; must be present in two or
more settings; must cause significant impairments in home, school, occupational, or peer settings; and must not be secondary
to another disorder. Three different presentations of ADHD are identified in the DSM-5. The first is ADHD, predominantly
inattentive; the second is ADHD, predominantly hyperactive-impulsive; and the third is ADHD, combined. Symptoms may
vary from motor restlessness and aggressive, disruptive behavior, which is common in preschool-aged children, to
disorganized, distractible, and inattentive symptoms, which are more typical in older adolescents and adults. ADHD is often
difficult to diagnose in preschoolers as distractibility and inattention are within the range of developmental norms during this
period. A diagnosis of ADHD is made primarily in clinical settings after a thorough evaluation, which includes a careful
history and clinical interview to rule in or to identify other causes and contributing factors, behavior rating scales, a physical
exam, and any necessary or indicated laboratory examinations. It is important to systematically gather and evaluate
information from a variety of sources, including the child, parents, teachers, physicians, and, when appropriate, other
caretakers (33).
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