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ABSTRACT

Attention Deficit/Hyperactivity Disorder (ADHD) is a group of behavioural symptoms that
include inattentiveness, hyperactivity and impulsiveness and tends to be the most commonly
diagnosed childhood behavioural disorder. The aim of this study was to determine the
feasibility of the Pay Attention! Intervention with a small group of children diagnosed with
ADHD as compared to matched controls. The intervention focused on sustained, selective,
alternating and divided attention. After a baseline evaluation, five children aged 6 to 8 years
were assigned to receive bi-weekly Pay Attention! sessions for 12 weeks and five matched
controls were assigned to a Test-only group. Participants completed an outcome evaluation
approximately 12 weeks after their baseline evaluation, both of which included
neuropsychological and behavioural (both parent and teacher) assessments. Results show
that the intervention is feasible to administer and acceptable to participants. Although no
significant treatment effects were found on the neuropsychological outcomes and for the
teacher ratings of ADHD, there were however significant effects found on parent ratings of
ADHD symptoms on the Child Behaviour Checklist and the Vineland Adaptive Behaviour
Scale-II. These preliminary findings add to the growing body of literature on attention
training interventions for children with ADHD. However, a randomised controlled trial is
warranted to further investigate the specific use of the Pay Attention! intervention with this

population in the South African context.
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CHAPTER 1: INTRODUCTION

Attention Deficit/Hyperactivity Disorder (ADHD) is a highly prevalent, clinically
heterogeneous disorder that often results in financial liabilities and other stressors for
families, and in adverse academic and vocational outcomes for the diagnosed individual
(Carroll et al., 2006). ADHD is considered to be the most commonly diagnosed childhood
behavioural disorder as well as the most common neurodevelopmental disorder of childhood
(Rowland, Lesesne, & Abramowitz, 2002; Tamm et al., 2010). Compared to children of the
same level of development, a child with ADHD experiences a pattern of diminished sustained
attention as well as higher than expected levels of impulsivity (Sadock & Sadock, 2007).
Given that children with ADHD experience a diminished capacity to sustain attention,
attention training is considered to be a promising treatment approach for ADHD (Tamm,
Epstein, Peugh, Nakonezny, & Hughes, 2013).

Attention training is an intervention that forms part of cognitive rehabilitation. The
various components of attention training are skills that can be improved with repetitive
practice (Tamm et al., 2013). In the last decade researchers have investigated the
effectiveness of attention training as an intervention for ADHD, and the literature providing
support for such interventions is growing (Kerns, Eso, & Thomson, 1999; Semrud-Clikeman
etal., 1999; Tamm et al., 2010, 2013; Williams, 1989). The results of these studies show that
there is an improvement in the cognitive skill being trained directly, as well as an
improvement in untrained skills (i.e. those skills not trained during the interventions), for
example, untrained measures of attention and academic efficiency as a result of
generalization of treatment effects. In addition, teachers and parents have reported a
reduction in observed ADHD symptoms such as inattention-impulsivity and hyperactivity

(Kerns et al., 1999; Semrud-Clikeman et al., 1999; Tamm et al., 2010, 2013; Williams, 1989).



Despite ADHD being one of the most common neurobehavioural disorders in
children, there is little empirical research that has been published on ADHD in an African
context. This study will therefore focus on attention training as an intervention for South
African children with ADHD based on international literature that supports this type of
intervention (Kerns et al., 1999; Semrud-Clikeman et al., 1999; Tamm et al., 2010, 2013;
Williams, 1989).

Aim of the present study

The aim of this study is to serve as a pilot study for a larger future study in order to
investigate the feasibility of implementing the Pay Attention! intervention for South African
children aged 6 to 8 years old from low to middle socioeconomic status (SES) backgrounds
who have been diagnosed with ADHD. The feasibility of the Pay Attention! intervention is
discussed in terms of time commitments, content of the intervention and participants’ and
their parents’ comments.

Outline of the thesis

Chapter 2 will review the literature on ADHD, with particular attention being given to
the historical perspective of ADHD, the classification of ADHD, and attention training as a
treatment intervention for children with ADHD. Chapter 3 will describe the methodological
approach used by the current research, while Chapter 4 will detail the results of the data
analysis. Chapter 5 will provide a discussion of the results, the strengths and limitations of

the current research, and recommendations for future research.



CHAPTER 2: ATTENTION DEFICIT HYPERACTIVITY DISORDER

Introduction

The present chapter provides a broad overview of the history, classification and
effects of ADHD, epidemiology, a definition of attention as well as current treatment
interventions available. This historical and theoretical perspective on ADHD serves as a
backdrop to understanding the motivation behind the implementation of cognitive
rehabilitation programmes for individuals with ADHD, and in particular, attention training.
History of ADHD

Literature dating back to the early 1900’s has identified ADHD under a variety of
terms or descriptions (Sadock & Sadock, 2007). In 1902, George Still M.D. presented a
series of lectures in which he described the lack of moral control amongst children who did
not present with any distinguishing physical impairment (Barkley, 1990). Several years later,
the encephalitis epidemic of 1917-1918 resulted in early attempts to link attention deficits
and behavioural disturbances to brain dysfunction (Rowland et al., 2002). Children who
survived the encephalitis epidemic, experienced subsequent problems, including
hyperactivity, personality changes, and learning difficulties (Rowland et al., 2002). In later
research, impulsive, disinhibited and hyperactive children, many of whom had neurological
damage caused by encephalitis, were grouped under the label hyperactive syndrome (Sadock
& Sadock, 2007).

In 1968, hyperkinetic reaction of childhood (now referred to as ADHD) was included
in the American Psychiatric Association’s Diagnostic Statistic Manual-II (DSM),
characterised by symptoms of excessive motor activity (Epstein & Loren, 2013). In 1980
when the DSM-III was published, the disorder was renamed Attention Deficit Disorder with
and without hyperactivity with the focus on problems with attention, impulsivity and

hyperactivity (Epstein & Loren, 2013; Sadock & Sadock, 2007). With the release of the



revised version of the DSM-III, attention deficit disorder with and without hyperactivity was
eliminated and the term ADHD was introduced (Epstein & Loren, 2013; Sadock & Sadock,
2007). In the DSM-1V, the term ADHD was retained and three specific subtypes of the
disorder were introduced. These subtypes included predominantly inattentive, predominantly
hyperactive/impulsive, and combined inattention with hyperactivity and impulsivity (APA,
2000; Epstein & Loren, 2013).

In preparation for publication of the DSM-5, the definition of ADHD and the subtype
classifications that were presented in the DSM-IV-TR (‘text revision’ of the DSM-IV in
which the specific criteria for diagnosis were unchanged but the text sections giving extra
information on each diagnosis were updated) were the subject of ongoing debate and
criticism (APA, 2000; Nigg, Tannock, & Rohde, 2010). Research on the ADHD subtypes
presented in the DSM-IV-TR suggested that these subtypes were unstable over time; children
who met criteria for the diagnosis of one subtype at a particular point often failed to meet the
same criteria at a later time, and still later may even be diagnosed with another subtype
altogether (Nigg et al., 2010; Willcutt et al., 2012).

With the release of DSM-5 in 2013 there were several modifications to ADHD
diagnostic criteria. As with the DSM-IV-TR, symptoms of ADHD are divided into two
categories of inattention, and hyperactivity and impulsivity. However, the subtypes presented
in DSM-IV-TR are now referred to as presentations. Children must have at least six
symptoms from either or both the inattention group of criteria and the hyperactivity and
impulsivity criteria (APA, 2013). The onset of symptoms and impairments has changed from
before the age of 7 years to before the age of 12 years. The criteria for ADHD have not
changed in the DSM-5, however additional examples have been included to illustrate the
types of behaviour children, older adolescents and adults with ADHD may exhibit. The

descriptions will help clinicians better identify typical ADHD symptoms at each stage of a



person’s life (APA, 2013). The DSM-5 no longer includes exclusion criteria for people with
autism spectrum disorder since symptoms of both disorders (i.e. inattention, and/or
hyperactivity/impulsivity) co-occur (APA, 2013; Epstein & Loren, 2013). Overall, these
revisions of the ADHD classification scheme in DSM-5 are more modest than in earlier
updates of DSM.

As noted, symptoms of ADHD are organised into two categories according to the
DSM-5: inattention and hyperactivity/impulsivity (APA, 2013). Behavioural deficits in line
with these two categories are present relatively early in childhood (typically before the age of
12 years), and persist throughout the lifetime. The DSM-5 recognizes three subtypes of
ADHD: Predominantly Inattentive Type (ADHD-PI), Predominantly Hyperactive/Impulsive
Type (ADHD-HI), and Combined Type (ADHD-CT).

ADHD-PI. Individuals with the ADHD-PI subtype can be characterized as having
difficulties in organizing or finishing tasks, executing daily routines, sustaining attention in
tasks or play activities, paying attention to details, and following instructions or
conversations. An individual with ADHD-PI may also misplace things necessary for tasks
and activities and may also be forgetful in daily activities.

ADHD-HI. Individuals with the ADHD-HI subtype typically show the following
hyperactive behaviour patterns: fidgeting and talking excessively, and being unable to sit still
(e.g., for a meal or while doing homework; younger children may run, jump, or climb
constantly). Individuals with this subtype also tend to show the following characteristics
related to impulsivity: interrupting others, grabbing objects, and making inappropriate verbal
outbursts. For instance, children may find it difficult to wait their turn or to listen to
directions, and impulsive behaviour may also lead to them sustaining more injuries and

accidents than others.



ADHD-CT. Individuals with the ADHD-CT subtype are characterized by symptoms
of both ADHD-HI and ADHD-PI, with symptoms of both types equally predominant.

Appendix A presents a complete description of the DSM-5 diagnostic criteria for
ADHD.

Definition and Diagnosis of ADHD

ADHD is a chronic condition that is characterised by persistent inattention,
hyperactivity, impulsivity, distractibility, and a low tolerance for frustration (APA, 2013;
Papalia, Olds, & Feldman, 2009; Sternberg, 2009). For a diagnosis of ADHD to be
confirmed, impairment as a result of attention and/or hyperactivity needs to be observable in
at least two settings, such as at home, school and/or work (where relevant) (APA, 2013). In
addition, the impaired attention and/or hyperactivity must be deemed to interfere with age
appropriate developmental and social functioning, academic or occupational ability, or in
extracurricular activities (APA, 2013; Kerns et al., 1999; Sadock & Sadock, 2007). Despite
many of the symptoms being present by age 3, a large number of children are not actually
diagnosed before the age of 7 years as this tends to be the age when their behaviours cause
problems in school and other places (Sadock & Sadock, 2007). In order for a diagnosis of
ADHD to be made, the symptoms cannot occur exclusively during the course of
schizophrenia or another psychotic disorder, and cannot be better explained by another
mental disorder (i.e., mood disorder, anxiety disorder, dissociative disorder, personality
disorder, substance intoxication or withdrawal) (APA, 2013).

Co-morbid psychiatric conditions and ADHD. ADHD is often associated with co-
morbid conditions such as psychiatric disorders (for example anxiety and oppositional defiant
disorder), learning disabilities, and other developmental disabilities such as intellectual
disability and autism spectrum disorder (ASD) (APA, 2013; Kube, Petersen, & Palmer, 2002;

Schatz & Rostain, 2006). In a study conducted by Kube et al. (2002) to identify the



relationships between referral complaints of ADHD, behaviour problems or learning
problems, the researchers found that children referred for an evaluation of ADHD or learning
problem often had a co-morbid psychiatric disorder. Approximately 20-25% of children with
ADHD meet criteria for a learning disorder, but learning disorders appear to be independent
of ADHD (Gilberg et al., 2004). It is estimated that 20-50% of children with ADHD meet
criteria for ASD while 30-80% of children with ASD meet criteria for ADHD (Rommelse,
Franke, Geurts, Hartman, & Buitelaar, 2010). Anxiety and oppositional defiant disorder
(ODD) are two of several disorders that may have overlapping features of ADHD and may be
mistaken for this condition (APA, 2013; Kube et al., 2002; Sharma & Couture, 2014). These
two disorders will be discussed with the view that they tend to be the most common co-
morbid conditions.

ADHD and co-morbid anxiety. Approximately 25% of children with ADHD meet
the criteria for co-morbid anxiety disorder (Mikami, Ransone, & Calhoun, 2011; Schatz &
Rostain, 2006; Sorensen, Plessen, Nicholas, & Lundervold, 2011). The presence of anxiety
may partially inhibit the impulsivity and response inhibition deficits seen in ADHD (Schatz
& Rostain, 2006; Sorensen et al., 2011). However, anxiety may also make working memory
and other cognitive deficits worse (Schatz & Rostain, 2006).

ADHD and co-morbid ODD. ADHD and ODD symptoms, especially interpersonal
sensitivity and emotional reactivity, are highly co-morbid (Scholtens, Diamantopoulou,
Tillman, & Rydell, 2012). It is estimated that almost all children under the age of 12 years
who meet the criteria for diagnosis of ODD will also meet the criteria for ADHD-CT (APA,
2013; Scholtens et al., 2012; Selekman, 2002). Approximately a quarter of children who
meet the criteria for ADHD-PI may also meet the criteria for ODD (APA, 2013).

As a result of these co-morbid conditions much controversy exists regarding ADHD

diagnoses and treatment as these developmental or medical disorders mimic the symptoms of



ADHD (Kube et al., 2002), which can lead to misdiagnoses. Such inaccuracies over time can
affect the estimated prevalence rate of ADHD.
Epidemiology of ADHD

Prevalence. Despite ADHD being the most common and most studied
neurodevelopment disorder of childhood, basic epidemiologic information about the
distribution of ADHD across the population by age, sex, race and socio-economic status
remains poorly described (Polanczyk et al., 2007; Rowland et al., 2002). However, recent
systematic reviews report that ADHD prevalence estimates vary from 2 to 20 percent (Perold,
Louw, & Kleynhans, 2010; Rowland et al., 2002). The prevalence rate in the United States of
America is estimated to be 5% to 8% of children (Spencer, Biederman, & Mick, 2007). At
this stage, specific figures on the prevalence of ADHD amongst South African children are
unavailable. However, the prevalence rate of ADHD in South Africa is thought to
correspond with that of the United States and Europe with estimates of up to 10% of children
in South Africa experiencing symptoms associated with ADHD (Flischer, Hatherill, Lund,
Funk, & Patel, 2009; Perold et al., 2010).

Polanczyk et al. (2007) conducted a comprehensive systematic review of studies on
worldwide ADHD prevalence rates and found that low-middle income countries (in Africa
and the Middle East) appear to have lower prevalence rates of ADHD than high-income
countries (North America and countries in Europe). However, these findings should be
carefully interpreted, as these geographic areas (Africa and the Middle East) only contributed
8 studies to the overall analysis of 102 studies. A possible reason for the variation in
prevalence estimates is that the majority of investigations on ADHD have been generated in
North America and some western European countries (Adewuya & Famuyiwa, 2007; Farone,
Sergeant, Gillberg, & Biderman, 2002). The differing rates of ADHD between different

countries may reflect different diagnostic criteria, age range assessed, information sources



and impairment definition (Adewuya & Famuyiwa, 2007; Farone et al., 2002; Rohde et al.,
2005; Rowland et al., 2002).

Another possible reason the prevalence estimates may vary is that ADHD diagnoses
are heavily dependent on parent and teacher reports which are sensitive to what is asked by
whom, and how this information is combined (Rowland et al., 2002). However, there tends
to be a low agreement between different informants such as parents, teachers and clinicians
(Sollie, Larsson, & Merch, 2012). The choice of parent informant has implications since
mothers appear to rate their children as having more problems than the fathers and the
teachers do on behaviour scales such as the Child Behaviour Checklist and ADHD-Rating
Scale-1V (Sollie et al., 2012). The teacher’s understanding and view of ADHD is also of vital
importance to early identification and management of the disorder (Coles et al., 2012).
However, there is no specific recommendation listed in the DSM-5 (APA, 2013) on how to
handle cross-informant disagreement.

Further, primary care providers other than psychologists or psychiatrists (i.e. school
nurses, community clinic nurses, general practitioners and paediatricians) may often diagnose
ADHD. These primary care providers may not always diagnose the disorder according to the
DSM-5 diagnostic criteria, rather basing their diagnosis on “clinical intuition”, which may
affect the prevalence estimates (Boyle et al., 1996; Polanczyk et al., 2007; Rowland et al.,
2002; Wasserman et al., 1999). Hence, there are concerns that ADHD is perhaps over
diagnosed or misdiagnosed. It would therefore be necessary, when considering a possible
diagnosis of ADHD, to take into account whether the individual presents with any of the risk
factors for ADHD.

Risk factors. While the exact causes of ADHD are unknown, the results of various
studies show that certain factors (e.g., sex, family history and environmental factors) are

associated with increased vulnerability to an ADHD diagnosis.
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Sex. Boys tend to be diagnosed with ADHD more than girls, with the ratio of
diagnoses ranging from 2:1 to as much as 9:1 (Coles, Slavec, Bernstein, & Baroni, 2012;
Sadock & Sadock, 2007). Boys with ADHD combined type are at greater risk of developing
mood disorders, while girls with ADHD inattentive type tend to be more likely to have a co-
morbid anxiety disorder (Bauermeister et al., 2007). Boys with ADHD also tend to be at
greater risk of school suspension and/or expulsion since boys tend to present with higher rates
of disruptive behaviour disorders (ODD and Conduct Disorder) (Bauermeister et al., 2007).
This is because boys’ behaviour results in higher rates of annoyance or distress to teachers
and more problems with their schoolwork relative to girls (Bauermeister et al., 2007). Boys
tend to generate higher ratings of hyperactive and inattention symptoms compared to girls
matched for age, by both parents and teachers (Coles et al., 2012).

Family history. ADHD is considered to be a heritable disorder with family and twin
studies indicating a risk to first-degree relatives in the order of five- to tenfold the population
rate (Asherson, 2010; Sadock & Sadock, 2007). These family and twin studies did not
exclude the importance of environmental factors; in most cases genetic factors interact with
environmental factors resulting in ADHD (Asherson, 2010; Mill & Petronis, 2008).

Environmental factors. Epidemiological evidence exists linking the exposure to
various environmental factors, either prenatally or in early development, with an increased
risk of ADHD (Mill & Petronis, 2008). Examples of specific in utero environmental risk
factors include prenatal exposure to nicotine and recreational drugs, pre- and neonatal
exposure to toxins such as hexachlorobenzene (a fungicide used in wheat products), and
maternal stress and poor maternal diet during pregnancy (Banerjee et al., 2007; Mills &
Petronis, 2007).

Premature birth and/or very low birth weight (less than 2500 grams) result in a two- to

three-fold risk for ADHD (APA, 2013; Amor et al., 2005). In addition, children with ADHD
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tend to have experienced a higher prevalence of stressful events in early life with neonatal
admission to hospital, having been in an incubator, having received oxygen therapy or
general anaesthesia, and having undergone surgery, being the most frequent (Amor et al.,
2005).

With an understanding of the definition of ADHD and the possible characteristics and
risk factors for an individual with ADHD I will now discuss attention as a construct. As
mentioned, ADHD is characterised by, amongst other things, persistent inattention. Several
studies suggest that children with ADHD have a primary deficit in the ability to sustain
attention over a period of time (Hooks, Milich, & Lorch, 1994; Prinz, Tarnowski, & Nay,
1984; Seidel & Joschko, 1990). What is not clear is whether children with ADHD experience
a specific difficulty with selective attention (Hooks et al., 1994; Kerns et al., 1999). To
understand the differences between the components of attention, such as sustained attention
and selective attention, attention will now be defined.

Attention

Attention can be defined as the mechanisms by which an individual appropriately
responds to relevant stimuli, including their awareness of the world and conscious thought
and emotions in response to their surroundings (Coull, 1998; Posner & Rothbart, 2007;
Tamm et al., 2013). Attention is not a unitary construct and several models exist outlining
the major and multidimensional components of attention and their underlying neurological
structures (Coull, 1998; Kerns et al., 1999; Kim et al., 2008; Posner & Rothbart, 2007;
Sohlberg & Mateer, 1987). Regardless of the model one adopts, most models of attention
include separable components of attention, for example, the ability to sustain attention over a
period of time, the ability to selectively attend to stimuli, the ability to switch attention
between two things, and the ability to divide attention in order to maintain more than one

process at a time (Thomson, Kerns, Seidenstrang, Sohlberg, & Mateer, 2005).
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One such model, which will be used in the current study, is the clinical model of
attention put forward by Sohlberg and Mateer (1987). These authors suggested that
attentional capacity is hierarchical in nature. By hierarchical they mean that in order to be
able to succeed in tasks that require higher levels of attention, such as alternating or divided
attention, the lower levels of attention are necessary, such as focusing and sustaining
attention. The higher order levels of attention are not only dependent on these underlying
skills and levels of attention, but also on executive abilities such as the ability to inhibit and
disengage attention (Sohlberg & Mateer, 1987; Thomson et al., 2005).

Five domains of attention are set out in Sohlberg and Mateer’s (1987) model. These
domains are described in order from the least to most resource intensive, and include: focused
attention, sustained attention, selective attention, alternating attention and divided attention.

Focused attention is not relevant in the current study as it is usually disrupted in
individuals who experience lower levels of consciousness, for example when emerging from
a coma (Sohlberg & Mateer, 1987). Hence this domain will not be discussed.

Sustained attention. Sustained attention refers to the ability to attend to one stimulus
during continuous and repetitive activity over a period of time (Coull, 1998; Thomson et al.,
2005). This construct of attention includes the concepts of vigilance and persistence.
Sustained attention is necessary for most classroom work, for example, reading silently and
completing worksheets. Should a child with ADHD experience impaired sustained attention
they may have difficulty paying attention to detail and as a result make careless mistakes
leading to fluctuations in task performance over time (Anderson, Anderson, & Anderson,
2006; Sadock & Sadock, 2007; Sternberg 2009).

Selective attention. Selective attention is the ability to make choices regarding
which stimuli to pay attention to and which to ignore, in other words, to attend to target

stimuli and to inhibit responses from non-target stimuli (Sternberg, 2009; Thomson et al.,
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2005). Selective attention skills are necessary for a student to be able to listen to the teacher
while there are background noises, such as children playing outside (Thomson et al., 2005).
Should selective attention be impaired in a child with ADHD, the child will be easily
distracted by irrelevant sights and sounds. This distraction will in turn lead to difficulty
resisting compulsions that are not related to the current task and the child will have difficulty
maintaining focus (Sohlberg & Mateer, 1987).

Alternating attention. Alternating attention allows an individual to switch between
different tasks with ease (Sternberg, 2009). Alternating attention skills are required when one
has to stop one task and begin another, or to switch rapidly between one or more tasks
(Thomson et al., 2005). Should alternating attention be impaired in a child with ADHD, the
child may experience difficulty with a task that requires looking at a picture and then
answering questions on a worksheet related to the picture (Sohlberg & Mateer, 1987).

Divided attention. When confronted with multiple stimuli at one time, one uses
divided attention in order to attend to all the stimuli simultaneously (Sternberg, 2009). A
child with ADHD may have persistent academic difficulties if they are unable to focus their
attention on multiple tasks at one time, resulting in tasks being below optimal quality or
incomplete. This may, for example, affect a child’s ability to listen to the teacher and to write
down the teacher’s instructions at the same time (Sohlberg & Mateer, 1987; Thomson et al.,
2005).

The processes associated with the previously described domains of attention are
thought to be the building blocks underlying executive function (Coull, 1998). In addition to
difficulties with attention, deficits on one or more areas of executive function are also a

characteristic feature in children with ADHD.
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Executive Function

Executive function refers to self-regulatory behaviours necessary to select and sustain
actions as well as guide behaviour within the context of goals or rules (Mahone et al., 2002a).
Executive function involves developing and implementing approaches to performing tasks
that are not habitually performed. Inhibition of inappropriate thought or behaviour, shifting
of thought, initiation, working memory, planning, organisation, and the ability to efficiently
sustain and monitor behaviour are crucial elements of executive function (Gioia, et al., 2000).

In theory, more efficient attentional processes should give rise to enhanced
executive processes such as inhibition, task management, planning and working memory.
Furthermore, more efficient executive function may translate into improvements in
behaviour, for example, improved inhibition might lead to better self-regulation.

The construct of executive function is especially important in children, as it is
considered to be central in successful acquisition and efficient use of academic skills.
Children generally demonstrate major periods of gain on measures of executive function
during the school years (Mahone et al., 2002b). Investigators have compared children with
ADHD to controls on domains of executive function using IQ as a measure (Sergeant, Guerts,
& Oosterlaan, 2002). There were no significant group differences on measures of executive
function at high average or superior 1Q levels. However, clinical measures of executive
function may differ among children with ADHD at extremely low, borderline, low average
and average levels of IQ (Mahone et al., 2002b). In separate studies, when compared to
typically developing children, when age and 1Q were controlled for, children with ADHD
tended to perform significantly worse on assessment of working memory (Alloway &
Cockcroft, 2014; Cockroft, 2011).

Other cognitive domains. Besides attention and executive function domains,

neuropsychological studies of children with ADHD have also indicated impairments in
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memory, reaction time and information processing speed, and visuomotor ability (Gualtieri &
Johnson, 2007; Kerns et al., 1999; Marconi, 2010; Roth et al., 2004). Some of these
impairments may, however, be subserved by difficulties in attention and executive function
described before.

ADHD does not only affect an individual on a cognitive level, but behavioural and
interpersonal difficulties may also be present.

Behavioural and Interpersonal Effects of ADHD

In addition to effects on cognitive domains, children with ADHD tend to shout out
during class, get out of their seat without permission, be non-compliant, and fail to complete
assignments, resulting in a great deal of disruption in the classroom (Coles et al., 2012).
These disruptions in the classroom place children at increased risk for poor outcomes in
academic achievement, lower rates of completing high school, and increased use of special
education services (Coles et al., 2012; Kerns et al., 1999; Rutledge, van den Bos, McClure, &
Schweitzer, 2012). For these reasons, children with ADHD also tend to require more
supervision from parents or teachers when completing tasks than a child who does not have
ADHD (Tucha et al., 2011).

In terms of mental and emotional effects, the negative consequences associated with
ADHD include a high risk of developing adjustment problems and other psychiatric
disorders, elevated levels of antisocial behaviour, low self-esteem and problems with social
relationships (Sharma & Couture, 2014; Mill & Petronis, 2008; Rutledge et al., 2012).

It is therefore clear that ADHD presents significant challenges, not only for the child
but for parents and teachers as well. Parents with ADHD have a particular need for relevant
and accessible information in terms of understanding and adjusting to their child’s diagnosis

and treatment (Sciberras, Iyer, Efron, & Green, 2010).
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Approximately 60% to 80% of ADHD symptoms persist into adulthood and thus
ADHD is not just a childhood disorder that spontaneously resolves during adolescence
(Sharma & Couture, 2014). Possible manifestations of ADHD in adults may include inferior
job performance, lower socioeconomic status and marital/relationship difficulties (Sharma &
Couture, 2014).

The social and economic effects of childhood ADHD are considerable, and the
difficulties can often persist into adulthood (APA, 2013; Mill & Petronis, 2008). In light of
these negative effects and possible experiences of lower quality of life in individuals with
ADHD, additional treatment interventions are necessary, particularly in childhood. Early and
effective treatment of ADHD yields a better prognosis and fewer difficulties in adulthood as
well as providing a reprieve to parents and siblings, teachers and classmates (Sharma &
Couture, 2014).

Treatment for ADHD

Most often, the treatment of choice for ADHD is a combination of psychotherapy and
medication (Sternberg, 2009). Pharmacological treatment of children with ADHD has been
shown to be successful; however medication alone does not normalise attention functions
(Gualtieri and Johnson, 2008; Tucha et al., 2011). Although medication is a useful treatment
tool for ADHD, the best outcomes are associated with a combination of medication and
behavioural interventions (Corcoran & Dattalo, 2006; Rostain & Tamsay, 2006).

Pharmacological treatment. Stimulants, such as methylphenidate (Ritalin and
Concerta) and amphetamines (Adderall) and non-stimulants, such as atomoxetine (Straterra)
are approved drugs for the treatment of ADHD (Gualtieri and Johnson, 2008; Sharma &
Couture, 2014; Tucha et al., 2011). Stimulants are considered to be efficacious for long-term
treatment of ADHD. Both immediate and extended-release forms are available and display

equal efficacy in clinical trials (Tucha et al., 2011). The extended-release formulations are
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more expensive than the immediate release forms, however, they offer advantages of
convenience, confidentiality in the school or work place, as well as greater compliance
(Sharma & Couture, 2014). The lifelong use of stimulants has been associated with much
controversy, as many people believe the stimulant drugs to increase the risk of physical side
effects (e.g., headaches, gastrointestinal problems and decreased appetite with weight loss)
and dependence. However, studies have shown that there is a more robust effect when
stimulant use is initiated at an earlier age, and it has been noted that there is no evidence to
support that treating ADHD with stimulants may lead to drug abuse (Biederman, 2003;
Sharma & Couture, 2014). Stimulant treatment has also been shown to decrease the
likelihood that an individual with ADHD will develop ODD or a mood or anxiety disorder,
and it is also associated with reduced aggression and antisocial behaviour (Sharma &
Couture, 2014). Stimulants may not be suitable for some individuals with ADHD due to non-
responsiveness or partial responsiveness, intolerance to side effects (e.g. insomnia), or the
presence of medical issues such as cardiovascular problems or tic disorders. In addition,
some parents may have an aversion to their children using stimulant medication (Gualtieri
and Johnson, 2008). Non-stimulants may replace stimulants or may be added as adjuncts to
the treatment of ADHD. Non-stimulants may have a less robust effect than stimulants,
however, some studies have determined non-inferiority or equal efficacy of