T,
LA

UNIVERSITY of the
WESTERN CAPE
UNIVERSITY OF THE WESTERN CAPE

Faculty of Community and Health Sciences

A Systematic Review of Recent Interventions for Adults with ADHD
Student Name: Candice Wakelin
Student Number: 4000091
Type of Thesis: Mini thesis
Degree: M.A. Psychology (Clinical)
Department: Department of Psychology
ORCID Number: 0000-0002-6886-2665
Supervisor: Ms. Michele Willemse
Co-Supervisor: Dr. Erica Munnik

Date: 01 March 2022

Submitted as partial fulfilment of the requirements for the M.Psych degree at the University of the
Western Cape.

Key words: Adult ADHD, Intervention programmes, systematic review, treatment.


https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Forcid.org%2F0000-0002-6886-2665%3Flang%3Den&data=04%7C01%7C%7C98e9d53a567849e8f94a08d9fa9a194a%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C637816362035717884%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=HlRWOxjvpMqg0ArwsJvOQB%2FZ7lJ20LwmV4GWewPNkIo%3D&reserved=0

ABSTRACT

Attention deficit/hyperactivity disorder (ADHD) has been accepted as a well-established neuro-
developmental disorder. From being viewed as affecting children only, it is now understood as being
prevalent among adults as well. Adults living with ADHD can experience severe impacts on their daily
lives in the form of emotional, physical, interpersonal, familial, and financial distress. Therefore there is
a need for interventions which deal with the predominant symptomatology as well as relevant
comorbidities. This review aimed to identify high-quality evidence-based intervention studies for adults
with ADHD and describe the effectiveness of these interventions. The systematic review was conducted
in a four phased approach, consisting of a Title Search, Abstract Search, Appraisal and Summation.
Acrticles were sourced on two levels, first by title and second by abstract identified through the
University of the Western Cape databases using Academic Search Complete, APA PsycAtrticles,
MEDLINE, and Soclndex with a set of identified keywords. The identified articles that fulfilled the
inclusion criteria were extracted and appraised using the Smith Franciscus Swartbooi appraisal tool to
ensure that only high-quality articles with a prerequisite threshold score of higher than 61% were
identified for summation by means of thematic meta-synthesis. Two independent reviewers engaged in
the review process. All ethical principles pertaining to systematic review methodology were adhered to.
A total of 40 studies were identified, and included pharmacological and non-pharmacological
treatments, interventions with a focus on neuro-stimulation, and combined approaches. Results indicated
that the most effective pharmacological interventions are the stimulant methylphenidate and the non-
stimulant atomoxetine. The most effective non-pharmacological interventions were identified as
cognitive-behavioural therapy (and variations), mindfulness-based therapy (and variations), dialectical-
based therapy and psychoeducation. The most effective methods using neuro-stimulation were reported

as bright light therapy and neurofeedback.
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CHAPTER ONE: INTRODUCTION

Background to the Review
Understanding Neuro-Developmental Disorders in Context

More than 650 million people worldwide are living with a mental or behavioural
disorder (World Health Organization [WHO], 2013). The emotional, financial, and societal
burden of mental distress is extensive (Eklund et al., 2018). The distress impacts on the
quality of life of individual and caretaker, the ability to be productive in the workplace, to
sustain employment, and to be a contributing member of society (WHO, 2013). The gap
between the treatment that is required and the treatment resources available still remains
wide, especially in low- to middle-income countries (WHO, 2013).

Neuro-developmental disorders typically manifest during the developmental period,
that is, during the pre-, ante-, post-natal, infancy and early childhood periods (American
Psychiatric Association [APA], 2013; Bakare et al., 2016). Although the disorder aetiology is
developmental in nature, research indicates that it has a lifelong developmental trajectory.,
Families thus need to learn to live and cope with neuro-developmental disorders as they can
become a significant burden to families and society, both emotionally and financially
(Castrén et al., 2012; Eklund et al., 2018). However, accurate data about the effect that this
cluster of disorders has on individuals, families, and the communities in which they function,
and more specifically in the context of low- and middle-income countries, are still lacking
(Bitta et al., 2018). Attention deficit/hyperactivity disorder (ADHD) is a disorder that is
classified in the Diagnostic and Statistical Manual of Mental Disorders — Fifth Edition (DSM-

5) under neuro-developmental disorders (APA, 2013).
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ADHD - Global and Local Prevalence Rates

ADHD is defined as a neuro-developmental disorder that presents with the core
symptoms of inattention, hyperactivity, and impulsivity (Gomez-Benito et al., 2019; Rogers
etal., 2017). ADHD is found to be an extremely common and challenging disorder in the
child and adult population. Studies show global prevalence rates for ADHD as 5% to 6% in
children and 2% to 5% in adults (Hansson Hallerdd et al., 2015; Ramsay & Rostain, 2016).
However, it is important to note that variability in prevalence does exist, in part due to the
overlapping of symptoms with psychiatric comorbidities such as mood disorders, anxiety
disorders, intermittent explosive disorder, substance use disorder, antisocial personality
disorder and other personality disorders (APA, 2013; Hansson Hallerdd et al., 2015; Miranda
et al., 2014). Additionally, there may be a difference in the clinical presentation of symptoms,
as symptoms may fluctuate or vary between individuals (Katzman et al., 2017; Kipper et al.,
2012; Treuer et al; 2017). Moreover, making a clinical diagnosis of ADHD is considered
complicated due to the need for a thorough history which includes the presentation of
symptoms in two to three contexts in childhood (Geffen & Forster, 2018). Research indicates
that ADHD is universally under-reported and under-treated in adults (Geffen & Forster,
2018; Katzman et al.,2017).

In South Africa, 2% to 8% of children present with the disorder while adult rates are
estimated at 1%. It is noted that the South African adult rates are significantly lower when
compared with the global numbers, which may be due to a variety of reasons. These include
underdiagnosis through lack of knowledge by health professionals and the public, as well as a
lack of adequate resources or the financial means to be able to seek treatment (Schoeman et

al., 2017; van Dyk et al., 2015).
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Negative Impact of ADHD on the Individual, Family, and Society

Children with ADHD are negatively affected in various ways. There can be a
cognitive impact which can lead to poorer executive functioning or developmental delays, as
well as an emotional impact which can affect one’s self-esteem, psychosocial health, levels of
anxiety and overall quality of life (Ahn & Hwang, 2018; Biederman et al., 2004; Peasgood et
al., 2016). Children can be affected socially in that they are more likely to display ineffectual
social skills and struggle with peer and familial relationships, as well as experiencing
schooling challenges such as higher risks of academic underperformance or school expulsion
or drop out (Peasgood et al., 2016).

Recent research acknowledges adults and their experiences of living with ADHD,
which often contributes to challenges experienced on personal, occupational, and financial
levels (King et al., 2016; Schoeman et al., 2017). These effects may lead to cognitive,
behavioural, emotional, and social problems in the home, the social context or in the
workplace (Schoeman & Liebenberg, 2017). Research indicates that adults may be affected
by symptoms on an individual level which includes consequences relating to poor self-
esteem, emotional dysregulation, increased irritability, poor decision-making and deficits in
memory and inhibition (APA, 2013; Katzman et al., 2017). The last can contribute to high
levels of daily stress which are subsequently linked to higher levels of depression and
substance use disorders. Adults may experience increased conflict, discord, and negativity
permeating into interpersonal and familial relationships (APA, 2013; Miranda et al., 2014).
Moreover, these individuals’ difficulties with maintaining attention on tasks often impacts
significant others around them. They might be perceived as lazy or defiant in the home and
work contexts, thereby having an impact on these relationships (APA, 2013). The relatives of
these individuals have shown increased use of health care services which has been ascribed to

higher incidence of mental illness and has reflected the increased levels of stress and
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demands of living experienced (Harpin, 2005). The presence of ADHD in adults can lead to
sub-standard occupational performance, increased absenteeism, and a greater likelihood of
unemployment (APA, 2013; Ramsay & Rostain, 2007). Due to the loss in productivity and
increased absenteeism seen in these individuals, this disorder has, and continues to have, a
substantial economic impact (Eklund et al., 2018; Holst & Thorell, 2020). The economic
costs increase greatly when considering the rise in antisocial behaviour and criminality
associated with adult ADHD, thus causing an elevation in arrests and incarcerations (Holst &
Thorell, 2020). Additionally, individuals with ADHD are said to use health care services
more frequently than those without, thus creating increased costs with regard to treatment
(Treuer et al., 2017). The reasons for the increased use of health care also relate to increased
rates of motor vehicle accidents (MVASs) and the probability of sustaining injuries from
MVAs, increased workplace accidents, as well as risky practices such as substance use and
risky sexual behaviours (Canela et al; 2017; Janssen et al., 2015; Treuer et al., 2017).
Although the impact of ADHD on children and their family have been the focus of
ongoing research abroad and locally (Schoeman & Liebenberg, 2017; van Dyk et al., 2015),
research on the diagnosis and treatment of adults with ADHD has only begun to receive

attention in more recent studies (King et al., 2016; Schoeman et al., 2017).
Types of Interventions that Address ADHD in Adults

An intervention has been defined as ‘A deliberate involvement in a process or system
intended to influence events or consequences’ (Belcher & Palenberg, 2018, p. 479).
According to Schoeman and Liebenberg (2017), interventions function initially by easing
symptoms, and aim to continue to mitigate symptoms in the long-term to enable individuals
to move towards optimal functioning. Moreover, they aim to assist in preventing relapse, treat

comorbidity, and offer assistance to families, and are thus of extreme importance.
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Research conducted on ADHD in children indicates that both pharmacological and
non-pharmacological approaches to treatment were found to be useful. The most popular
pharmacological treatment appear to be the stimulant, methylphenidate (MPH) and non-
stimulant atomoxetine (ATX; Cao et al., 2021; Doulou & Drigas, 2022). Moreover,
neurocognitive training methods such as neurofeedback have been reported to be effective.
The most widely accepted non-pharmacological interventions for children include a variety
of behavioural therapies including individual behavioural interventions, behavioural sleep
interventions, behavioural parenting strategies and behavioural teacher training (Cao et al.,
2021; Pratiwi et al., 2021; Staff et al., 2022). Additional interventions include cognitive-
behavioural therapy (CBT), parent-child intervention therapy (PCIT), as well as alternative
therapies such as herbal remedies, dietary supplementations, diet restriction, and physical
therapy (Doulou & Drigas, 2022; Pratiwi et al., 2021; Rofiah et al., 2021; Zheng, 2022).

Global studies conducted on interventions to assist with adult ADHD appear to
support a combination of pharmacological and non-pharmacological approaches to
intervention (Bachmann et al., 2016; Emilsson et al., 2011; Vidal-Estrada et al., 2012).
Common pharmacological treatments for ADHD include using either psychostimulants or
non-stimulants depending on individual variability. Types of psychostimulants typically refer
to MPH and amphetamines while non-stimulants are ATX, alpha2-adrenoceptor agonists
(which inhibit the firing of presynaptic neurons, thereby reducing levels of norepinephrine in
the prefrontal cortex and improving levels of impulsivity/hyperactivity), tricyclic
antidepressants (TCAs), bupropion, modafinil and venlafaxine (Giovannitti et al., 2015; Pozzi
et al., 2020; Schoeman & Liebenberg, 2017). However, not all individuals are open to taking
medication for reasons such as stigma, concern over addiction, high cost, and side effects.

Many of these individuals opt for alternative treatments such as psychosocial interventions.
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According to research, psychosocial interventions are typically used to assist with
ADHD symptoms in adults and involve mainly CBT, mindfulness based training (MBT),
dialectical behaviour therapy (DBT), psychoeducation and coaching (Knouse et al., 2008;
Ramsay & Rostain, 2016; Schoeman & Liebenberg, 2017; Treuer et al., 2017). Despite this
information, evidence remains sparse and proven effectivity is mostly for structured, skill-
based CBT interventions used in conjunction with medication (Knouse et al., 2008;
Schoeman & Liebenberg, 2017). These interventions focus on methods to improve memory,
reduce impulsivity, control anger, time management and organisation, and enhanced
attention, social and communication skills. Additionally, mindfulness training has been found
to assist with emotional dysregulation and poor attention, and can be a supplementary

component (Poissant et al., 2019; Schoeman & Liebenberg, 2017; Treuer et al., 2017).
Rationale

Research with regard to the full impact that ADHD has on adults is still lacking when
compared with the volume of research on ADHD in children, which has been the focus of
various studies internationally and locally. (Janssen et al., 2015; King et al., 2016; van Dyk et
al., 2015). Research confirmed that ADHD can continue to move through the lifespan to
affect adults (Bachmann et al., 2016; Gomez-Benito et al., 2019; Treuer et al., 2017). Adults
are typically expected to be independent and have greater accountability, and thus have
greater demands placed on them. Therefore, failure in their occupational and personal
endeavours are costly and cause considerable burden and limitations in their life (Ramsay &
Rostain, 2016; Schubert & Lehmkuhl, 2017). Additionally, studies have shown that there
may be a need to raise awareness of the relevant treatment modalities among communities,
including medical and mental health personnel at primary healthcare level (Schoeman et al.,
2017). These health and mental health professionals may not be adequately trained and have

limited awareness of the clinical presentation in, and treatment of, ADHD in adults.
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According to the research, many countries have limited or no mental health professionals
trained for working with adults presenting with ADHD symptoms. This can contribute to
both under-diagnosis and a lack of effective treatment (Schoeman et al., 2017; Treuer et al.,
2017). Various authors have identified the gap in the research pertaining to treatment of
ADHD in adults (Janssen et al., 2015; Knouse et al., 2008; Poissant et al., 2019; Schoeman &
Liebenberg., 2017; Stevenson et al., 2003; Treuer et al., 2017). This systematic review
therefore aimed to identify and report on high-quality, evidence-based intervention
strategies/models or programmes for adults living with ADHD. This review provides up-to-
date information on the most effective interventions available for adults with ADHD thus
allowing considerations for relevant changes to be made in the review of general policy
pertaining to mental health, and more specifically, workplace policies and dispensations
pertaining to the treatment of adults living with ADHD. Lastly, this research may also assist

in the creation of jobs for individuals by providing areas for further research and intervention.
Problem Statement

ADHD has an impact on adult functioning whether it be the individual, family,
relational or academic components (Canela et al., 2017; Miranda et al., 2014; Young et al.,
2017). Global research revealed adult ADHD prevalence rates ranging between 3 and 5%
(Chen et al., 2018; Gomez-Benito et al., 2019; Poissant et al., 2019). Research showed that at
least 1% of adults in the South African context are living with this disorder although it is
more likely that this number is greater (Regnart et al., 2019; Schoeman et al., 2017).
Internationally and locally, negative effects of living with ADHD are identified and include,
but are not limited to, poor decision-making, increased anxiety, risky sexual behaviour,
comorbid substance use, marriage discord and relational difficulties, interrupted education,
job loss or unemployment, as well as an increased chance of MV As (Coetzee et al., 2020;

Gomez-Benito et al., 2019; Janssen et al., 2015; Ramsay & Rostain, 2016). Thus, this
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disorder can have devastating consequences for the individual and their support system,
emphasising the need for interventions that deal with the negative effects on the individual,
family, and communities. Although research on interventions treating ADHD do exist, there
is a lack of filtered information in this area (Hoagwood et al., 2007), therefore there is a need
for high-quality synthesised available research in the form of a systematic review. To this

end, this study aimed to synthesise such information.
Research Questions

1. What is the methodological standard of the studies related to the intervention models
programme or strategies?

2. Which intervention models, programmes or strategies are currently available to treat
adult ADHD?

3. What are the outcomes or effectiveness of these studies?
Chapter Organisation

This thesis is presented in five chapters:

1. Chapter One provides an outline of the review which includes the background,
rationale, problem statement, and research questions the research attempted to
address.

2. The second chapter provides a brief overview of the literature which functions to
provide a framework to operationalise the review which includes ADHD
symptomatology, the impact of ADHD on adults, and the types of available
interventions including pharmacological and non-pharmacological modalities.

3. Chapter Three describes the methodology and process undertaken in conducting the

review and aims to provide enough information thereby ensuring methodological
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rigour and replication. This chapter concludes with reporting on ethical
considerations.
4. The fourth chapter reports on the results and provides a discussion of the review.
5. Lastly, Chapter Five describes the conclusion of the findings, limitations, as well as
providing recommendations for future research.
This study used the APA 7" edition style as a general guideline, within the framework
of the University of the Western Cape (UWC) requirements for the layout of the master’s
mini thesis. Furthermore, it was subjected to an extensive and thorough editing process to

ensure accuracy.
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CHAPTER TWO: LITERATURE REVIEW

Introduction

Historically, ADHD was viewed as a childhood disorder, which typically disappeared
by late adolescence. However, after extensive research it is now widely accepted as
continuing into adulthood (Stanton et al., 2018; Young et al., 2017). Adults are impacted
greatly by having to live with and deal with ADHD. The need for interventions to address
and treat adult ADHD and to assist and improve the life quality of adults who are living with
the disorder is widely acknowledged and documented (Poissant et al., 2019; Schoeman &
Liebenberg., 2017; Stevenson et al., 2003). This literature review will focus primarily on
adult ADHD, and begins with a discussion on ADHD symptomatology. It then proceeds to
focus on the challenges it poses to the lives of those adults affected. Lastly, it pays attention
to, and reports on, interventions available to assist adults living with ADHD. These include

both pharmacological and non-pharmacological interventions.
ADHD Symptomatology

Attention deficit/hyperactivity disorder (ADHD) has been defined as a neuro-
developmental disorder that begins in childhood and presents with the core symptoms of
inattention, hyperactivity, and impulsivity (Gomez-Benito et al., 2019; Rogers et al., 2017).

In the DSM-5, the APA (2013) defines symptoms as fitting into one or more of three
categories. The first category looks at inattention and is described as difficulty with
organisation, time management, sustaining focus and procrastination. The second category
focuses on hyperactivity which includes fidgeting, excessive talking and constantly moving.
The third category describes impulsivity as decisions or actions taken without thinking, such

as interrupting others, difficulty waiting for one’s turn in a conversation, and answering
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questions before they have been fully asked (Canela et al., 2017; Gomez-Benito et al., 2019;
Hansson Hallerdd et al., 2015). However, the DSM-5 symptoms are primarily based on the
description of symptoms in children, whereas adult symptoms have been found to manifest
differently.

Adults displaying inattention may have difficulties within the home environment.
They may appear to not be listening when having a direct conversation, or easily forgetful in
their engagement with family members or romantic partners. This could come across as
insensitive or uncaring which could lead to subsequent relationship difficulties, separation, or
divorce (Harpin , 2005; Mdrstedt et al., 2015). These adults are more likely to engage in
maladaptive self-talk within their romantic relationships which can impact on the level of
satisfaction in their romantic relationships (Ben-Naim et al., 2017). Spouses of these
individuals may be required to cope with or compensate for their difficulties, which could
place further strain onto the relationship and family unit (Résler et al., 2010). Furthermore,
research indicates that inattention may affect the emotional responsiveness of a parent with
ADHD to their child, thereby negatively influencing the child-parent relationship (Johnston et
al., 2012). Within the occupational context, adults with inattentive deficits may regularly
present work that is inaccurate or showing careless mistakes. They may find meetings,
conversations, and training difficult due to their reduced ability to focus (Canela et al., 2017).
These individuals may lack in their ability to follow particular instructions set for them in the
workplace. Alternatively, they will not be able to follow instructions as they become easily
bored or distracted affecting completion of work tasks, and therefore productivity (Kipper et
al., 2012; Miranda et al., 2014). Challenges they are presented with may include being unable
to organise particular tasks or activities, not being able to manage their time therefore being
constantly late for work, forgetting important dates, or struggling to adhere to deadlines

(Schoeman & Liebenberg, 2017). Their ability to follow a sequence of tasks set out for them
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effectively may present as a difficulty. Subsequently, this may lead them to avoiding tasks
that require a particular amount of mental effort, which can affect their completion of reports
or tasks. The problems with inattention can particularly impair the individual within the
context of complex demands and the expectation that one needs to function independently
(Hansson Hallerod et al., 2015).

Hyperactivity refers to excessive motor activity when it is not appropriate. Adults
living with ADHD are more inclined to show excessive restlessness, as opposed to increased
motor activity (Coetzee et al., 2020). These individuals may struggle with sleep disturbances
and increased tension in their home environments. Poor time management, regular lateness,
increase in restless behaviour, and regular interruption of conversations with their partners
are some of the identified barriers within the family context and can lead to significant stress
for everyone (Ben-Naim et al., 2017; Rosler et al., 2010). Additionally, the tendency to feel
bored and uninterested can contribute to existing conflict (Ben-Naim et al., 2017). Within the
occupational context, adults with ADHD may display workaholic behaviour and tend to
overschedule and overcommit leading to feelings of being overwhelmed. These individuals
may seem fidgety, being unable to sit still and focus on work, leading to the tendency to wear
others out with exerting an excess of energy (Schoeman & Liebenberg, 2017).

Adults who display impulsivity often have temper outbursts and become easily
irritable and agitated, therefore having an increased risk for criminality and anti-social
behaviours (Holst & Thorell, 2020).They may engage in various sexual relationships and
risky sexual practices, with implications for themselves and their sexual partners. (Gomez-
Benito et al., 2019; Miranda et al., 2014). They may change jobs, move home frequently,
make major life decisions without thinking them through fully, often resulting in conflict and
intra- and interpersonal distress (Canela et al., 2017; Hansson Hallerdd et al., 2015; Treuer et

al., 2017). These individuals may struggle with limited ability to delay gratification thus
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increased risky behaviours are common, for example MVAs, as well as an increase in
substance use generally found to be highly comorbid with ADHD (Canela et al., 2017,

Kipper et al., 2012)
Impact of ADHD on Adults

Adults living with ADHD have been shown to suffer significant impairment in their
personal and interpersonal daily functioning. On a personal level, these individuals may be
more sensitive to stress, show increased mood lability, be easily angered, display low
frustration tolerance, and present with low self-esteem (Gomez-Benito et al., 2019; Hansson
Hallerdd et al., 2015). Research indicates that these individuals have a greater likelihood of
developing mood and anxiety disorders (Katzman et al., 2017). Although they do not
necessarily experience emotions more intensely than others, the behaviour displayed as a
result of the emotions is shown reactively and thus appears more vehement (Kupper et al.,
2012).

Research has indicated an association between ADHD and neuropsychological
deficits in executive functioning (Ben-Naim et al., 2017; Faraone, 2018; Holst & Thorell,
2020; Silverstein et al., 2020). Executive functioning is regarded as one’s higher order
cognitive processes. Various studies suggest that the challenges experienced in the executive
functioning domain, for example impaired inhibition, might contribute to interpersonal
difficulties. Individuals displaying disinhibition find it difficult to effectively regulate
emotions, increasing the likelihood of conflict with others (Ben-Naim et al., 2017; Silverstein
et al., 2020). Furthermore, adults living with ADHD might also have deficits in cognition
which could affect working memory, switching between tasks, and planning activities,
causing difficulties in their everyday functioning (Holst & Thorell, 2020; Kipper et al.,

2012). This may translate to everyday behaviour such as unpaid bills, boredom during chores,
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unfinished laundry, lost keys and forgotten events which can result in conflict within their
relationships (Ben-Naim et al., 2017).

ADHD symptoms have been found to negatively influence interpersonal relationships
relating to family and significant others. Adults with ADHD typically show increased levels
of dissatisfaction within their family life (Rosler et al., 2010). These individuals may have
considerable difficulty with adjustment to marriage and are more likely to hold negative
perceptions about their marriage (Rosler et al., 2010). They often experience years of
criticism and rejection from peers, teachers, or parents due to their difficulty to manage
behaviour, which in turn can create a poor self-image and result in certain relational deficits
(Ben-Naim et al., 2017). They may become fearful of relationships and the potential of
experiencing rejection. Disruptions that are experienced within relationships have also been
ascribed to the tendency towards misattributions relating to ADHD symptoms. Ben-Naim and
colleagues (2017) give an example of when a person is consistently late due to inability to
manage time, but this then becomes ascribed to selfishness or laziness. Studies show an
increased divorce rate, multiple marriages, and marital conflict as well as a greater likelihood
of deficiencies in the familial environment (Canela et al., 2017; Miranda et al., 2014;
Schoeman & Liebenberg, 2017). The abovementioned behaviours are likely to be more
poorly tolerated in the workplace (Kupper et al., 2012; Regnart et al., 2019). As a result,
individuals may have difficulties related to occupational performance such as decreased
productivity and increased absenteeism which have been found to be related to mental or
somatic health problems, resulting in the likelihood of unemployment (Emilsson et al., 2011,
Kipper et al., 2012; Ramsay & Rostain, 2016; Schoeman et al., 2017). This may have
additional financial implications and combine with money management difficulties to create

a severe burden and further affect their ability to support their families.
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The impact of ADHD on the individual’s physical health should also be noted.
According to a study reported by Katzman and colleagues (2017), adults with ADHD in
Japan were 10 times more likely to be admitted to hospital or to visit an emergency room
compared to their control group. Moreover, in a second study adults with ADHD in Denmark
were expected to have a lower life expectancy and more than double the chance of early
death when compared with the general population mainly due to their increased risk-taking
behaviours (Katzman et al., 2017). As already mentioned, adults living with ADHD have a
greater likelihood of MV As, unplanned pregnancies, and sexually transmitted diseases
(Canela et al., 2017; Janssen et al., 2015; Schoeman & Liebenberg, 2017). This may be due to
the risks associated with increased substance abuse which has been identified in the literature
(Emilsson et al., 2011; Miranda et al., 2014). On the occupational front, research suggests
that individuals are more likely to experience trauma and workplace accidents, thereby
further impacting on their mental and physical health (Kipper et al., 2012). Combined with
these functional and psychosocial impairments, adults living with ADHD are at a higher risk
of experiencing mental distress in the workplace. This significantly impacts their abilities to
function adequately in the work environment and to ultimately contribute positively to

society.
Interventions for Adults Living with ADHD

An intervention has been defined as a standardised process of assessment and
planning engaged in to remediate or prevent a social, educational or developmental issue
(Johnson, 2003). According to Verdam and colleagues (2021), interventions play a vital role
in the promotion of good health, which has been defined by the WHO (2013) as ‘a state of
complete physical, mental, and social well-being’.

There are two main types of intervention (or experimental) studies used in research

settings, namely randomised controlled trials (RCT) and non-randomised or quasi-
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experimental trials (Aggarwal & Ranganathan, 2019). RCTs are known as the gold standard
in effectiveness research due to the randomisation procedure which minimises confounding
factors, thereby increasing reliability of results and decreasing bias (Akobeng, 2005; Hariton
& Locascio, 2018). Researchers may decide to use non-randomised trials when the particular
research question cannot be answered by using RCTs; however potential biases and
confounding variables must be identified and accounted for (Reeves et al., 2019). Two main
types of treatment for ADHD have been identified within the research namely,
pharmacological and non-pharmacological treatments. Interventions with a focus on neuro-
stimulation techniques have been categorised within the non-pharmacological intervention
group.

This review focused on pharmacological and psychological interventions used to
address ADHD in adults. Pharmacological interventions refer to a type of treatment that
involves the use of drugs (McCarthy, 2014). A psychological intervention functions to bring
about behavioural, cognitive and/or emotional changes that are targeted to assist in achieving
good health, improved general well-being, and quality of life (Verdam et al., 2021). An
intervention can be applied at the individual, family, or group level (Macarthur et al., 2018).
Literature shows evidence for research on interventions that deal with ADHD in children,
however this is lacking in the area of adult ADHD (Poissant et al., 2019; Schoeman &
Liebenberg., 2017; Stevenson et al., 2003). Intervention studies are utilised to determine the
effectiveness of an intervention or the effectiveness of a health service delivery. They may
also be used to determine safety, cost effectiveness, and acceptability of an intervention

(Aggarwal & Ranganathan, 2019; Thiese, 2014).
Pharmacological Interventions

Drugs that have been identified in the literature as effective for ADHD in adults

include stimulants and non-stimulants (Pozzi et al., 2020; Schoeman & Liebenberg, 2017).
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Stimulants work by targeting the central nervous system, in particular the neurotransmitter
dopamine. Non-stimulants do not target the central nervous system but rather the peripheral
nervous system, in particular the neurotransmitter, norepinephrine. (Weyandt et al., 2014).
Both types function by modulating the dopaminergic system (which regulates memory,
learning, motivation and ability to set goals) and the noradrenergic system (responsible for
keeping one alert and attentive) within the frontal cortex, as well as the dopaminergic system
in the basal ganglia (Pozzi et al., 2020; Schellack & Meyer, 2012). According to the
guidelines from the National Institute for Health and Care Excellence (NICE) and the British
Association of Psychopharmacology (BAP), stimulants are the first line treatment choice in
adults with ADHD (Geffen & Forster, 2018; Roh & Kim, 2021; Schoeman & Liebenberg,
2017).

Research indicates that stimulants are more effective in treating inattention,
hyperactivity and impulsivity and are faster acting, but are associated with certain side effects
such as decreased appetite, sleep disturbance, headaches, and nausea (Pozzi et al., 2020; Roh
& Kim, 2021). Methylphenidate has been found to be the most commonly prescribed and
studied stimulant drug within this population and it has been found to be efficacious in
treating the core symptoms of impulsivity and hyperactivity (De Crescenzo et al., 2017;
Faraone, 2018; Roh & Kim, 2021). Other stimulants include amphetamines such as
dextroamphetamine, lisdexamphetamine (LDX) and mixed amphetamine salts.
Amphetamines are central nervous system stimulants which increase dopamine and
norepinephrine (noradrenaline) concentrations at the neural synapse (Castells et al., 2018).
Lisdexamphetamine is a prodrug made up of a combination of dextroamphetamine and the
amino acid, L-lysine (Popovic et al., 2009). After ingestion, the compounds are broken down,

making the dextroamphetamine active. This process ensures a gradual release of
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dextroamphetamine which assists in long longer-lasting effects, increased compliance and a
decrease in abuse potential (Adler et al., 2017; Popovic et al., 2009).

The most studied and recommended non-stimulant is ATX; however other types
include alpha2-adrenoceptor agonists, TCAs, bupropion (norepinephrine-dopamine reuptake
inhibitor which boosts levels of norepinephrine), modafinil (wakefulness promoting agent),
venlafaxine (serotonin-epinephrine reuptake inhibitor), cholinesterase inhibitors, and
nicotinic agonists (Geffen & Forster, 2018; Giovannitti et al., 2015; Pozzi et al., 2020).
Atomoxetine is a selective noradrenaline reuptake inhibitor which stimulates dopamine and
norepinephrine levels in the brain. It can be taken individually or in combination with a
stimulant drug (Camp et al., 2021). Cholinesterase inhibitors such as memantine and
donepezil function by blocking cholinesterase, an enzyme that is responsible for breaking
down acetylcholine (part of the norepinephrine system) and help increase levels thereof in the
body (Burt, 2000). Nicotinic agonists are drugs that mimic the effects of acetylcholine at
nicotine acetylcholine receptors. According to Potter and colleagues (2014), stimulation of
acetylcholine may improve certain cognitive deficits and reduce symptoms of ADHD.
Research indicates that non-stimulants are more suitable for individuals with substance use
disorders due to their non-addictive qualities. The same is said for adults with anxiety
disorders, tic disorders, those who have a condition in which stimulants are contra-indicated,
or those who do not respond to stimulants (Roh & Kim, 2021; Schoeman & Liebenberg,
2017). The literature revealed pharmacological interventions to be extremely valuable in
terms of assisting with the management of ADHD in adults. However, medication may not be
effective for all individuals and possible side effects and the potential for misuse have

encouraged the innovation of non-pharmacological interventions.

Non-Pharmacological Interventions
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According to Akintola (2019), a non-pharmacological intervention implies that no
medication is used directly in methods to optimise or manage an individual’s health. Non-
pharmacological interventions include both psychosocial interventions and those with a
neuropsychological focus. After a brief review of the literature on psychosocial ADHD
intervention strategies that do not utilise medication, it was noted that certain modalities were
identified as more effective in treating ADHD than others. A short synopsis on these
modalities is presented below.

Cognitive-Behavioural Therapy (CBT). Cognitive-behavioural therapy is defined as
a therapeutic modality which can assist one in identifying and modifying maladaptive
patterns of thinking that are essentially disrupting the ability to cope in daily life (Knouse et
al., 2008). Research on the treatment of ADHD in adults identifies CBT and variations, or
adaptations of CBT, as a useful modality (Ramsay & Rostain, 2016; Schoeman &
Liebenberg, 2017; Vidal-Estrada et al., 2012). These include metacognitive therapy which
uses CBT principles to assist in building time management, organisation and planning skills
effectively, focusing on self-management. Other interventions are brief therapy, cognitive
behavioural group rehabilitation and computerised cognitive training (CCT; Janssen et al.,
2015; Solanto et al., 2010; Vidal-Estrada et al., 2012). Computerised cognitive training is a
method used to attempt to rectify cognitive process deficits by using direct online tasks to
increase inhibition, working memory, and attention by repeated exposure to certain stimuli
(Stern et al., 2016).

Cognitive-behavioural therapy interventions focus on methods to improve memory,
reduce impulsivity, control anger, improve time management and organisation, and enhance
attention, as well as social and communication skills. (Poissant et al., 2019; Treuer et al.,
2017). Cognitive-behavioural therapy can be applied in an individual or group setting with

advantages noted for both modalities. Group interventions are considered to be cost-effective
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and less isolating, whereas individual interventions can be tailored to the specific needs of the
person (Janssen et al., 2015; Ramsay & Rostain, 2016). An example of such an intervention
was conceived by Emilsson and colleagues (2011) and Young and colleagues (2017) as the
Reasoning and Rehabilitation for ADHD youth and adults (R&R2ADHD). This intervention
was considered effective in improving symptoms of ADHD, however was recommended as
needing to be supplemented with psychopharmacology. CBT has been considered a valuable
approach in treating ADHD in adults (Bachmann et al., 2016; Knouse et al., 2008; Ramsay &

Rostain, 2016).

Mindfulness-Based Therapy (MBT). Mindfulness-based therapy is has its main
focus on being able to remain alert, in the present moment, without judgement (Bachmann et
al., 2016; Janssen et al., 2015). Studies suggest that it leads to an improvement in emotional
dysregulation, inattention, poor executive functioning, and distractibility (Knouse et al.,
2008; Ramsay & Rostain, 2016; Schoeman & Liebenberg, 2017). Additionally, it may help
improve one’s ability to cope with stress, anxiety and depression which often occurs in
individuals with ADHD (Janssen et al., 2015). Furthermore, there is evidence for the
effectiveness of treatment that combines both CBT and mindfulness meditation to form
mindfulness-based cognitive therapy (MBCT; Bachmann et al., 2016; Poissant et al., 2019) as
well as mindful awareness practices (MAP) which proposes to teach individuals to have a
mindful attitude and increase their ability to self-regulate and handle negative emotional

states (Bachmann et al., 2018).

Dialectical Behaviour Therapy (DBT). Dialectical behaviour therapy is a
combination of skills focusing on acceptance, change, and mindfulness, and is considered a
type of CBT (Knouse et al., 2008). It uses psychoeducation, organisation skills, distress
tolerance skills, emotional regulation, and impulse control and mindfulness meditation to

improve symptoms of ADHD (Knouse et al., 2008; Vidal-Estrada et al., 2012). Certain
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studies show that DBT is an effective approach to lessen prominent symptoms of ADHD in

adults (Emilsson et al., 2011; Schoeman & Liebenberg, 2017; Vidal-Estrada, 2012).

Psychoeducation. Psychoeducation is mentioned as a possible approach to the
treatment of ADHD in adults (Treuer et al., 2017; Vidal-Estrada et al., 2012). It typically
entails information about the neurobiology behind ADHD and how such results in issues of
functioning experienced daily (Ramsay & Rostain, 2007). Although there are limited studies
on the effectiveness of psychoeducation, there are multiple anecdotal reports on the positive
benefits of this type of treatment (Knouse et al., 2008; Ramsay & Rostain, 2007; Schoeman

& Liebenberg, 2017).

Coaching. Coaching is a structured, supportive approach that focuses on learning
problem-solving and goal-setting methods to better equip individuals with the tools for
everyday life, better known as adaptive functioning (Ramsay & Rostain, 2007; Schoeman &
Liebenberg, 2017). Although formal studies on effectiveness of coaching as a primary focus
of intervention are limited, there is evidence of the benefits of this approach (Schoeman &

Liebenberg, 2017; Vidal-Estrada et al., 2012).

Interventions with a Focus on Neuro-Stimulation. According to Chun Wong and
Zaman (2019, p.1), ‘Neuro-stimulation techniques are potential methods of treating ADHD,
involving stimulation of brain areas showing abnormal activity in ADHD’. Neuro-stimulation
may be effected through invasive or non-invasive means. Interventions with a focus on
neuro-stimulation can include the use of neurofeedback, bright light therapy and transcranial
direct current stimulation (tDCS) in targeting ADHD in adults.

Neurofeedback is a type of biofeedback which measures brain waves and provides a
feedback signal. It assists with acquisition of skills to self-regulate brain patterns thereby
influencing behaviour. This relates particularly to the reduction of symptoms of impulsivity

and hyperactivity in adults living with ADHD (Marzbani et al., 2016; Schoeman &
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Liebenberg, 2017). Bright light therapy uses exposure to various light sources to modify
circadian system dysfunctions that are often present in individuals with ADHD with
difficulties with sleep disturbance (Fargason et al., 2017; Mayer et al., 2018). Conductive
electrodes are used in tDCS to apply weak electric currents to an individual’s scalp.
According to Allenby et al (2018), this intervention can improve cognition through increased
memory ability, planning ability, inhibitory control and neural efficiency with minimal side

effects.
Multimodal Approach

A multimodal approach as treatment for ADHD encompasses both pharmacological
and non-pharmacological methods to combat symptoms of ADHD as well as accompanying
comorbidities (Bachmann et al., 2016; Ramsay & Rostain, 2017; Young et al., 2017). A
combined approach has been the universally recommended guideline for treatment of ADHD
in adults, although effectivity has only been established and researched primarily in child
populations (Schoeman & Liebenberg, 2017; Seixas et al., 2012; Young et al., 2017). A study
conducted by Lam and colleagues (2019) reported a long-term reduction in ADHD symptoms
when combining group CBT and MPH as an intervention for adults. Rostain and Ramsay
(2006) conducted a study in which they combined CBT and dextroamphetamine as an
intervention for adult ADHD. The authors reported a significant reduction in ADHD
symptoms, as well as in comorbid anxiety and depression. Lastly, in a study conducted by
Emilsson and colleagues (2011), CBT was combined with various pharmaceuticals including
MPH, amphetamine-sulphate, ATX or bupropion in an intervention. It was found to be

effective in reducing ADHD symptoms as well as comorbidities in adults.

Summary
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This brief literature review has shown that due to the recognition of ADHD as a
disorder that continues into adulthood, as well as the substantial emotional, occupational,
interpersonal, physical, and cognitive impact upon living with this disorder, the need to locate
evidence-based, effective treatment is of vital importance. Both pharmacological and non-
pharmacological methods have been identified as suitable treatment, however research
indicates a multimodal approach where both methods are combined as the most effective

intervention for adults with ADHD.
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CHAPTER THREE: METHODOLOGY

Introduction

Methodology is the practical process of applying methods to investigate a particular
research problem in order to be able to understand and critically evaluate it (Blanche et al.,
2006). This chapter covers the aim of the review, review questions, research design, inclusion
criteria, database use, exclusion criteria, review procedure, search strategies and the ethical

considerations pertaining to this review.
Aim
The aim of this review was to consolidate the literature reporting on recent

interventions used to assist in the treatment of adult ADHD.

Review Questions

1. What is the methodological standard of the studies related to the intervention
models/programmes or strategies?

2. Which intervention models, programmes or strategies are currently available to treat
adult ADHD?

3. What are the outcomes or effectiveness of these studies?

Research Design

The research design is a strategic system to be followed which assists in guiding the
execution of the research (Blanche et al., 2006). The research design for this project is a
systematic review, an evidence-based approach which collects primary information to inform
secondary research (Boyle et al., 2016). This type of review is advantageous in that it reduces
the potential for bias as it is able to be replicated (Ham-Baloyi & Jordan, 2016). It attempts to

identify, assess, and summarise findings from relevant studies and make it accessible for use,
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and therefore assists with decision-making (Akers, 2009). Systematic reviews aid with
identifying gaps in current research which helps to guide future research studies (Higgins &
Green, 2011). In a systematic review, existing studies are carefully reviewed by using pre-
determined steps to filter and report upon high-quality articles (Crombie & Davies, 2009). A
systematic review was the appropriate choice for this study as it presented a summation of
interventions that were reliable and conclusions that were justifiable (Akers, 2009). In
addition, a systematic review allowed for a quality assessment of current interventions being
used, and subsequently identified gaps within current interventions for treatment of adults
with ADHD. The utilisation of a systematic review systematically assessed and summarised
current psychosocial and psychopharmocotherapeutic interventions available for adults with

ADHD.

Inclusion Criteria
Target Group

The systematic review considered studies pertaining to adult ADHD only. Studies
needed to address intervention models or programmes or strategies that dealt with treatment
of adult ADHD. According to the Bill of Rights (1996), an adult constitutes those who are
aged 18 and above, thus the sample population consisted of adults aged 18 years and above,

inclusive of males and females.
Time Period

Studies that were conducted over a 10-year period, between 2009 and 2019, were
considered for the review. This was to ensure a thorough search had been conducted in which
all recent articles pertaining to the study had been included and any new developments had

been captured.
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Type of Studies

Studies were primary studies that had been published in the public domain. The
linguistic range included English articles only. Articles were peer-reviewed and full text. The
studies were both quantitative and qualitative in nature and drawn from observational (case-
control studies and cross-sectional studies) and experimental designs (randomised control

studies as well as pre- and post-tests).
Exclusion Criteria

Studies that were excluded from this review included those that did not involve adults
as the target group. All non-English studies were excluded. Studies that were not available in
the public domain and fell outside of the period 2009-2019 were not included. Lastly,
systematic reviews, articles that were not peer reviewed and not focused on interventions

relating to ADHD were not included.
Retrieval Strategy
Database

The University of the Western Cape (UWC) online Library Database system was used
as the main source to identify articles that fulfilled the basic inclusion criteria. A literature
search was conducted using EBSCOhost. Databases which had a psychological and medical
focus were used, and consisted of Academic Search Complete, APA PsycAtrticles,

MEDLINE and SocINDEX.
Key Word Identification

A preliminary list of keywords was constructed from literature related to this topic.
This list contained the following terms: Adult ADHD, intervention programmes, and
treatment. After engaging in an exploratory search to ascertain the number of articles related

to this research, the list was tested and refined until a final list of search terms was identified:
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ADHD, adult, intervention, programme, management, treatment, therapy, intervention

models, intervention programmes, psychological interventions, psychological treatment,

psychosocial strategies, modalities, and psychotherapeutic approaches.

This study utilised Boolean Phrases which consisted of a combination of search terms

linked together by Boolean operators such as ‘AND’ or ‘OR’. These Boolean phrases allowed

for the broadening or narrowing of the search which contributed towards more focused and

relevant search results (Bui, 2020).

The final keywords were integrated into 12 Boolean phrases that were utilised within the

identification stage:

Adult ADHD AND treatment

Adult ADHD AND intervention

Adult ADHD AND therapy

Adult ADHD AND psychosocial strategies
Adult ADHD AND psychotherapeutic approaches
Adult ADHD AND modalities

Adult ADHD AND management

Adult ADHD AND psychological interventions
Adult ADHD AND psychological treatment
Adult ADHD AND programme

Adult ADHD AND intervention model

Adult ADHD AND intervention programmes

The above list of Boolean phrases was used to conduct a comprehensive search across

the abovementioned specific databases.
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Review Process

The systematic review was completed on four levels: title search (identification),
abstract search (screening), appraisal (eligibility) and summation, as discussed in the
Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) cited in

Mobher et al. (2009).
Identification

In order to identify relevant literature relating to the topic of inquiry, a title search was
conducted. The articles that fulfilled the inclusion criteria were tabularised on the Title
Extraction Sheet (Appendix B) according to author, title, date of publication, date of
extraction, database used, location stored. Articles that met the criteria of level one were then

subjected to the screening stage.
Screening

The articles that fulfilled the inclusion criteria are tabulated on the Abstract Extraction
Sheet (Appendix C) under author, publication date, title, type of intervention, study
population, methodology (data collection and analysis), type of design and outcome. Articles

that met the aforementioned criteria were then subjected to the eligibility stage.
Eligibility

Eligibility entailed assessing the quality of the articles with a quality appraisal tool,
which ensured methodological rigour and relevance to the research topic. The tool needed to
be adequate for both quantitative and qualitative studies. The Smith Franciscus Swartbooi
(SFS) Critical Interventions Appraisal Tool (Appendix D) was employed once the necessary
permissions were granted. The pre-requisite threshold score was decided upon once the

review commenced. Articles that obtained a pre-requisite threshold score of higher than 61%

were extracted for summation by means of thematic meta-synthesis. A thematic meta-
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synthesis involves systematic coding and identification of key themes from primary studies
(Lachal et al., 2017). The resulting descriptive themes were then analysed and used towards
greater understanding of the topic (Nicholson et al., 2016).

The Smith Fransciscus Swartbooi (SFS) Quality Appraisal Tool consists of eight
sections with a total of 42 questions. Each section assesses specific aspects and qualities in
order to appraise the included articles.

The first section relates to the purpose of the measure. An example of a question is the
following: ‘Is a clear rationale provided for the study?’ This section consists of five questions
and an article can receive a maximum score of five points.

The second section refers to questions relating to the study and revolves around
questions describing the intervention used. An example of a question is: ‘Did the authors
report on the development of the intervention?’ It is made up of eight questions and an article
can receive a maximum of nine points.

The third section relates to questions around the sample. An example of a question is:
‘Was the sampling method appropriate?’ This section consists of nine questions and an article
can receive a maximum of 15 points.

The fourth section refers to ethics. An example of a question used is: ‘Was informed
consent obtained from participants of the study?’ It consists of three questions and an article
can receive a maximum of six points.

The fifth section relates to the instruments mentioned in the study and an example of a
question is: ‘Did the instruments produce data that supported the proposed analysis?’ It has a
total of four questions and studies can achieve a maximum of seven points.

The sixth section refers to data analysis and a question example is: ‘Was the method
of analysis made explicit?’ It consists of five questions and a maximum score of five is

allowed.
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The seventh section refers to the results. An example of a question is: ‘Were the
results clearly linked to the research questions?’ It is made up of five questions with a
maximum of five points.

The eighth and final section refers to the conclusion of the study. An example of a
question from this section is: ‘Were results correctly interpreted?’ It consists of five questions
with a maximum of five points able to be achieved. An article appraised could score a
maximum of 55 points.

The final score attained is converted into a percentage. Each article has the potential
to obtain a total score (percentage) based on the overall quality of the article categorised as
weak (0-40%) , moderate (41-60%), strong (61-80%) or excellent (80-100%). In order to be
included in the current study, each article had to achieve 61% or above to ensure that only

high-quality articles were used to extract relevant information in the summation phase.
Summation

Only articles which were able to satisfy the threshold score of above 61% in the
appraisal stage were included in the summation. The process of summation is explained in

the meta-synthesis section below.

Method of Review

The primary reviewer (master’s student) was briefed on systematic review
methodology in supervision by both her supervisor and co-supervisor and given permission to
ask questions about the methodology to obtain a clear understanding of the processes
involved in a systematic review. A pilot search was conducted before the review commenced
and the SFS Critical Appraisal Tool was discussed to ensure that the author was familiar with
all levels of review, inclusive of the process of appraisal before the review commenced.

Regular supervision took place once a week, both in person and using the online Zoom video
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communications platform. These meetings were used to discuss process issues and to clarify
and to reach consensus when differences arose in each level of the review. The review
process was conducted by the primary researcher (primary reviewer) and her supervisor
(secondary reviewer). Both reviewers were involved in the title search, abstract search, and
appraisal processes. To ensure methodological rigour, each reviewer completed the work at
each level of filtration independently and then met to discuss their findings and any
discrepancies that arose. During the appraisal process, both reviewers’ scores were compared,
and decisions made regarding inclusion and exclusion. Most discrepancies were due to
variations in scoring, one or two questions within the instruments, sample, and data analysis
sections. These were mostly related to whether enough motivation was given for sample
choice, method of analysis and psychometric properties contained in the articles. Both
reviewers read through these sections separately and then together they noted the differences
as well as the reasoning for these variations. Discussions were used to reach a point of
resolution which increased the rigour within the study. A third reviewer (co-supervisor)
provided assistance when a discrepancy was unable to be resolved between the two
reviewers. Once resolution was reached, only articles with a score of above the 61%
threshold progressed to the summation phase where relevant data were extracted and

subjected to meta-synthesis.
Meta-Synthesis

The extracted data from the included studies were subjected to a meta-synthesis.
According to Hoon (2013), a meta-synthesis is explained as a type of exploratory, inductive
research design, with the aim of synthesising primary studies to be able to make more
relevant, meaningful contributions that extend beyond the original studies. It has been
described as a qualitative method with a more interpretative intent in that it deepens or

expands on original understanding as opposed to being simply aggregative, which is in
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contrast to meta-analysis in quantitative studies (Grant & Booth, 2009). There are numerous
ways to conduct a meta-synthesis with three main types used for systematic reviews as
mentioned by Sandelowski and colleagues (1997). The first type involves theory building
which is generating new theory or refining or extending existing theory (Hoon, 2013). The
second type is theory explication, in terms of reconceptualisation of the original phenomenon
while the third is theory development or descriptive meta-synthesis which entails the
synthesising of findings resulting in a comprehensive analysis of the phenomena (Finfgeld,

2003; Hoon, 2013). The third type of descriptive meta-synthesis was used in this review.
Ranking

The articles that were included in the final summation received a ranking which was
based on their composite score. The scores received for each subsection of the SFS critical
appraisal tool were added, thereby receiving an overall methodological quality score. The

research questions were used as a guide to synthesise information extracted from the articles.
Data Extraction

The reviewer utilised data extraction sheets (Appendices B and C) to assist in
reviewing and making comparisons between data. Additionally, these assisted in providing
guidance in ensuring that articles adhered to the inclusion criteria. An adapted flow chart was
used which reflects the levels of the review and the operational steps included at each level.
This flow chart was obtained from the PRISMA reference for preferred ways of reporting

systematic review processes and adapted accordingly (Moher et al., 2009).
Ethical Considerations

Permission to conduct the study (HS20/5/6) was obtained by the Humanities and
Social Sciences Research Ethics Committee (HSSREC) at the University of the Western

Cape (Appendix A). The researcher was a registered student at the institution thereby able to
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lawfully gain access to the online university library and resources for data collection. The
review utilised published articles considered to be in the public domain and therefore no
further permission for access was required. A systematic review is secondary research and
therefore no human participants were required. Nevertheless, all ethical considerations
pertaining to a systematic review such as adherence to the protocols were maintained
throughout. It was therefore ensured that during the systematic review process,
methodological, rigorous, accurate and thorough research procedures were adhered to in the
inclusion and exclusion of particular articles. This further implied that the researcher
followed the strict, unbiased protocol, and that validity and reliability were consistently
adhered to. To ensure this reliability and validity, search databases endorsed by the
University of the Western Cape were used. Permission to use the Smith Fransciscus

Swartbooi (SFS) scoring system was granted by the authors (Appendix E).
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CHAPTER FOUR: RESULTS AND DISCUSSION

This chapter has integrated the results and discussion. It consists of two main sections,
namely Process Results and a Descriptive Meta-Synthesis. The Process Results section
presents reports on the findings at each level of the review as well as the operational steps
undertaken.

The Descriptive Meta-Synthesis comprises a summary and discussion of all articles
identified for inclusion in the meta-synthesis. The meta-synthesis attempts to answer the three
review questions identified as the focus for this thesis. Firstly, this includes describing the
methodological standard of the studies related to the interventions; secondly, it identifies and
describes the intervention models programmes or strategies that are researched in the
treatment of adult ADHD; finally it will report the outcomes of the studies.

Figure 1 below is the populated PRISMA flow chart that graphically represents the

process of filtration.
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Figure 1

Adapted Populated PRISMA Flow Chart

REVIEW OPERATIONAL PROCESS

REVIEW
PROCESS

Initial test of keywords across 4 Ebscohost databases
(Academic Search Complete, APA PsycArticles, MEDLINE and SocINDEX)
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Identification

The identification involved a title search across four UWC EBSCOhost databases
(Academic Search Complete, APA PsycArticles, MEDLINE and SocINDEX). Using the
keyword combinations discussed previously, 1840 potential articles were identified. A total
of 1113 duplicates (articles appearing in more than one database) were identified and
removed, leaving 727 potential titles. A total of 543 titles were excluded because they did not
comply with the inclusion criteria. The main reasons for exclusion were that titles were
focused on (a) the incorrect population such as children and adolescents; (b) screening and
assessment tools for ADHD; (c) not treatment or intervention related; (d) adults and ADHD
were not mentioned in the title; () secondary research. A total of 184 articles were identified
as appropriate for this review and were included in the abstract review. The process results
were tabularised on the title search document under author, date published, date obtained,

title, source, database and location stored (Appendix B).
Screening

The 184 articles that were deemed relevant during the previous step were screened
using the stipulated inclusion and exclusion criteria. After the screening, 125 abstracts were
excluded. The primary reasons for the exclusion of articles were that they did not include
adults as participants, they did not focus on ADHD, or they were not treatment or
intervention focused. A further seven articles were excluded due to not allowing for open
access on the UWC database.

At the end of the screening stage, 52 articles were retained for quality appraisal using
the SFS Critical Appraisal Tool. The abstract search process results were tabularised on the
abstract search document under author, title, type of design, study population, method of data

analysis, and outcomes (Appendix C).
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Eligibility
The 52 articles were evaluated and appraised according to specific criteria for

eligibility using the SFS critical appraisal tool (Smith et al., 2015). Each article received a
score based on their overall quality according to the criteria in the critical appraisal tool
scoring system. For this review, full-text articles had to obtain a predetermined threshold
score of 61% or more to be included in the review. Out of the 52 articles that were evaluated,
40 articles were included in the study, and 12 were excluded. Articles were excluded for a
range of reasons including not having achieved the specified 61% or more threshold score
(Dittner et al., 2014; Fuermaier et al., 2014; Gerhard et al., 2010; Muit et al.,2020). Some
articles were found to be retrospective studies (Adler et al., 2010; Kabul et al., 2015) while
others were not identified as intervention studies (Antshel et al., 2011; Caballero-Puntiverio
et al., 2019; Mette et al., 2013; Newark et al., 2012). A particular article focused on
populations without ADHD which was inconsistent with research objectives (Rosenberg et
al., 2016). Lastly, one of the articles lacked detail within the specific sections relating to the
study and sample in that they did not discuss the development or elements of the intervention

as well as not mentioning the sampling choice, frame or method (Sobanski et al., 2015).

Table 1 below illustrates the total scores and ranking of the 40 articles that were

included for the review process.
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Table 1
SFES Critical Appraisal Scores
Authors Rank No. Purpose Study Sample Ethics Instruments Data Results Conclusion Total
(Max score (Max score (Max score (Max score (Max score Analysis (Max score (Max score Score (55) /
=5) =9) =15) =6) =7) (Max score =4) =4) Percentage

Hoxhaj et al., 2018 1 5 7 13 3 5 55) 4 4 46/ 84%
Hepark et al., 2015 2 5 6 13 3 5 5 4 4 45/ 81%
Jucaite et al., 2014 3 5 6 13 3 4 5 4 4 44/ 80%
Potter et al., 2014 4 5 6 13 2 4 5 4 4 43/ 78%
Gu etal., 2018 5 5 6 7 3 6 5 4 4 40/ 73%
Solanto et al., 2010 5 5 7 8 3 4 5 4 4 40/ 73%
Stern et al., 2014 5 5 6 7 3 6 5 4 4 40/ 73%
Low etal., 2018 5 5 6 8 3 5 5 4 4 40/73%
Verster et al., 2010 5 5 4 11 3 4 5 4 4 40/ 73%
Apostol et al., 2012 5 5 6 10 3 4 5 4 3 40/ 73%
Ni et al., 2013 6 5 6 7 4 5 5 4 4 40/ 73%
Solanto et al., 2018 7 5 6 8 3 4 5 4 4 39/ 71%
Emilsson et al., 2011 7 5 6 7 3 5 5 4 4 39/ 71%
Mitchell et al., 2013 7 5 5 9 2 5 5 4 4 39/71%
Ni et al., 2016 7 5 6 7 3 5 5 4 4 39/71%
Chronis-Tuscano et al., 2010 7 5 6 6 3 6 5 4 4 39/71%
Agay etal., 2010 8 5 5 9 2 4 5 4 4 38/ 69%
Biederman et al., 2017 9 5 6 7 3 4 5 4 4 38/69%
Morgensterns et al., 2016 9 5 6 6 3 5 5 4 4 38/69%
Fleming et al., 2015 9 5 6 7 2 5 5 4 4 38/69%
Linetal., 2015 9 5 6 7 2 5 5 4 4 38/ 69%
Allenby et al., 2018 9 5 6 7 2 5 5 4 4 38/69%
Bettis et al., 2017 9 5 7 4 3 6 5 4 4 38/69%
Bueno et al., 2015 10 5 5 7 3 4 5 4 4 37/ 67%
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Authors Rank No. Purpose Study Sample Ethics Instruments Data Results Conclusion Total
(Max score (Max score (Max score (Max score (Max score Analysis (Max score (Max score Score (55) /
=5) =9) =15) =6) =7) (Max score =4) =4) Percentage
Groeneveld et al., 2019 10 5 6 7 2 5 _55) 4 3 37/ 67%
Adler et al., 2017 10 5 6 5 3 5 5 4 4 37/ 67%
Fanetal., 2017 11 5 5 7 2 4 5 4 4 36/ 65%
Fargason et al., 2017 12 5 6 5 3 4 5 4 4 36/ 65%
Brams et al., 2012 12 5 6 6 3 3 5 4 4 36/65%
Biederman et al., 2012 12 5 5 7 2 4 5 4 4 36/65%
Nielsen et al., 2017 12 5 6 4 2 6 5 4 4 36/65%
Edel etal., 2017 13 5 6 5 2 5 4 4 4 35/ 64%
Ramos-Quiroga et al., 2014 13 5 6 5 3 3 5 4 4 35/ 64%
Arvidsson et al., 2019 13 5 6 4 2 5 5 4 4 35/ 64%
Volkow et al., 2012 13 5 5 5 2 5 5 4 4 35/64%
Arns et al., 2012 13 5 6 4 2 5 5 4 4 35/64%
Bachmann et al., 2018 14 5 5 7 2 3 4 4 4 34/ 62%
Schrantee et al., 2016 14 5 6 6 0 4 5 4 4 34/62%
Franzen et al., 2013 14 5 6 4 2 4 5 4 4 34/62%
Coppolaetal., 2018 14 5 6 4 2 5 5 4 3 34/ 62%
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The 40 articles that were included for the final meta-synthesis and of which scoring
was summarised in Table 1 above, were assessed using the SFS Critical Appraisal Tool
(Smith et al., 2015). This tool assesses each article individually by asking a series of
questions and then allocates a score. It consists of eight sections covering several topics. The
results for each section are discussed below.

Purpose. The first section described the purpose of the study and required the
reviewers to comment on whether literature had been consulted to inform the research
process, as well as whether a problem statement, rationale and aims had been described in the
study. This section was scored out of a maximum of five points. All 40 studies received five
points for this section, as all provided comprehensive information consistent with good
reporting principles and is in line with the requirements of journals for publication.

Study. The second section described questions related to the study. This required
reviewers to comment on whether the article was an intervention study, provided a theoretical
orientation, reported on the development, elements, and implementation of the programme, as
well as having made mention of fidelity and relevance to the research question. This section
was scored out of a maximum of nine points. Articles were distributed across the range, 4-7
points, with three out of the 40 studies scoring in the high range, and one out of the 40
articles scoring in the low range. The majority of studies (29 studies) received six points out
of a possible nine. These studies lost points for not reporting and describing a theoretical
orientation for the intervention they researched and they failed to describe whether fidelity to
the implementation of the programme was adhered to. This had a negative effect on the
replicability of the study, which is necessary in good quality reporting and thus, in good
quality research.

Sample. The next section described questions related to the sample. This required

reviewers to comment on the source population, inclusion/exclusion criteria, sampling
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choice, frame, and method as well as random assignment and sample size. This section was
scored out of a maximum of 15 points. Articles were distributed across the range, 4-13 points
with four out of the 40 studies scoring in the high range, and six out of the 40 studies scoring
in the low range. Studies in the low range typically did not motivate the reasons for their
sampling choice, failed to explain how the size of the sample was determined, and did not
report on techniques used to ensure optimal sample size. A score of seven was the most
common score received (14 of 40 studies). According to academic and public conventions,
reporting on sampling strategies and on the samples included is of vital importance
(Bornstein et al., 2013; Setia, 2016). This assists the reader in being able to assess the validity
and generalisability of the results. Additionally, if the sampling methods are reported upon,
readers will then be able to determine applicability and reasons for the chosen method,
leading to a greater understanding of the study. Once again it speaks to the veracity of
reporting which might be influenced by the criteria that journals require to publish an article.
Ethics. The next section described questions related to ethics. This required reviewers
to comment on whether an identifiable ethics committee was used, as well as informed
consent obtained and other ethical issues reported. This section was scored out of a maximum
of six points. Articles were distributed across the range, 0—4 with one out of the 40 studies
scoring in the high range, and one out of the 40 studies scoring in the low range. A study by
Schrantee and colleagues (2017) received zero points in that they did not make mention of
gaining ethical approval, informed consent from participants or make mention of other ethical
concepts. The majority of articles received a score of three (21 of 40 studies) and two (17 of
40 studies) points. The lack of engagement with ethics throughout the studies could be seen
as an effort by researchers to avoid unnecessary difficulties in the research process by only
highlighting positive expectations, and these studies could therefore be in danger of harming

participants. Another possible explanation could be that researchers followed the correct
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ethical procedures and guidelines, however no space was allowed to adequately report these
procedures by journals.

Instruments. The next section described questions related to instruments. This
required reviewers to comment on whether instruments were identified and referenced,
outcomes identified, and psychometric properties reported on. This section was scored out of
a maximum of seven points. Articles were distributed across the range of 3-6 points, with
five out of the 40 studies scoring in the high range, and three scoring in the low range. The
lowest-scoring studies did not report on psychometric properties, type of data produced by
the instruments, and whether the data supported the analysis. Reporting of psychometric
properties is important when attempting to understand whether an instrument has suitable
reliability and validity scores and is appropriate for the particular population being researched
(Draugalis et al., 2008; Zangaro, 2019). It may be that the authors opted not to describe these
characteristics of the instruments due to the well-known acceptance of validity. The majority
of articles received a score of five (18 studies) and four (14 studies) points.

Data analysis. The next section described questions related to data analysis. This
required reviewers to comment on the identification and motivation of method of analysis.
This section was scored out of a maximum of five points. Articles were distributed across the
range of 4-5 points. The majority of articles received five points (38 studies) with the
remainder receiving four points (two studies). Both studies receiving the lowest points did not
report on the motivation for the method of analysis. It is possible to see the emphasis placed
on reporting data analysis by the high scores that were achieved for most articles.

Results. The following section described questions related to results. This required
reviewers to comment on alpha levels as well as correct interpretation and presentation of

results. This section was scored out of a maximum of four points. All 40 articles received
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four points. Once again, the emphasis on reporting thoroughly on outcomes may be seen as
prioritised by authors who aim to have their research published.

Conclusion. The final section described questions related to the conclusion. This
required reviewers to comment on whether the conclusion was supported by the findings as
well as identification of limitations and recommendations. This section was scored out of a
maximum of four points. Articles were distributed across the range of 3—4 points, with the
majority receiving a score of four points (37 studies) and the remainder receiving three points
(three studies). The articles receiving the low score did not provide recommendations based
on the study. This could be related to an effort to adhere to strict word count requirements

which might influence the amount of detail reported on.
Ranking

Table 2 below illustrates the ranking of each of the 40 articles included for the meta-
synthesis. The ranking process consisted of the ranking of studies and the tabularisation of
extracted data and the final scores captured on a rating form. The articles were ranked in
descending order based on their overall score obtained on the SFS Critical Appraisal Tool.
Thus, the higher ranks reflect articles that scored higher on methodological rigour. The scores
of the 40 articles that were appraised are presented. They were ranked in order from highest
to lowest threshold score obtained based on the total scores acquired from the various
sections. The range of scores on the appraisals varied between 84% and 61% in the strong to
excellent category which suggests good quality articles with a strong emphasis on
methodological rigour. The majority (38) of the eligible articles scored in the strong category
(61-80%). The remaining two scored in the excellent category (81-100%).

A total of 40 articles met the threshold score of 61% and were included to advance to
the summation phase of the study.

Table 2
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Ranking of Articles According to Appraisal Results

Rank No. Authors Appraisal Category Final Appraisal Score
1 Hoxhaj et al., 2018 Excellent 84%
2 Hepark et al., 2015 Excellent 81%
3 Jucaite et al., 2014 Strong 80%
4 Potter et al., 2014 Strong 78%
5 Guetal., 2018 Strong 73%

Solanto et al., 2010
Stern et al., 2014
Low et al., 2018

Verster et al., 2010

Apostol et al., 2012

6 Ni etal., 2013 Strong 2%
7 Emilsson et al., 2011 Strong 71%

Mitchell et al., 2013

Ni et al., 2016
Chronis-Tuscano et al.,
2010

Solanto et al., 2018
8 Agay et al., 2010 Strong 70%
9 Biederman et al., 2017 Strong 69%

Morgensterns et al., 2016
Fleming et al., 2015
Linetal., 2015
Allenby et al., 2018
Bettis et al., 2017

10 Bueno et al., 2015 Strong 67%
Groeneveld et al., 2019
11 Fanetal., 2017 Strong 66%

Adler et al., 2017
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Rank No. Authors Appraisal Category Final Appraisal Score

13 Edel et al., 2017 Strong 64%
Ramos-Quiroga et al., 2014
Arvidsson et al., 2019
Volkow et al., 2012
Arns etal., 2012
14 Bachmann et al., 2018 Strong 62%
Schrantee et al., 2016
Franzen et al., 2013
Coppolaetal., 2018

Methodological Standard of the Studies

Although 40 studies made it through to the summation phase based on meeting the
threshold score of 61%, there were obvious differences in the way that authors contextualised
the studies, identified and discussed the theoretical frame in which the interventions took
place, operationalised the study by describing their methodological choices, reported on
results and discussed the outcomes of the interventions.

All 40 studies neglected to report or describe the use of a theoretical orientation as the
basis for the intervention used. The development of the intervention was reported by most
(38) studies. Thus, these studies reported background information on how that particular
intervention came about, reasons it was considered effective, and typically included mention
of previous studies where that intervention was utilised. This may be as a result of this
particular subsection taking on a vital role in providing an understanding and context to the
intervention which is the focus of the study. Thirty-four studies described the elements
making up the particular programme/intervention and reported on its implementation. In
pharmacological studies, this meant that the type of drug, dosage, dosage schedule and time
period of intervention was described. In non-pharmacological studies, it meant that an

overview of what was covered in each treatment session, as well as the number of sessions
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was described. Despite the lack of theoretical orientation reported , the care taken to include
the development of the intervention and steps implemented could be seen as a by-product of
publication bias, given that academic journals usually favour the inclusion of certain
information in the articles they publish.

A large number of studies (30; 75%) identified using probability sampling, that is
every person had an equal chance of being included in the study. This is likely due to the high
amount of RCTs which subscribe to this type of randomised sampling method, and are
popular in systematic reviews on interventions. Participants were allocated to groups through
random assignment in 33 studies. The method used to determine the size of the study was not
reported upon in 34 studies, although this does not necessarily mean that researchers failed to
use a method to determine the correct sample size. We know from the literature that this is of
extreme importance to a study, in terms of ensuring not to use a sample size which is too
small and not able to contribute effectively to the advancement of knowledge, whereas a
sample that is too big is likely to be expensive and run the risk of wasting resources. (Kang et
al., 2008). It may also simply mean that the author of the study did not deem it necessary to
describe it, but that it was generally accepted as part of the research process. The majority of
articles utilised probability sampling which adds to the robustness of the research results.
However, 34 articles (85%) did not include the method or parameters used to determine the
optimal number of participants needed for the study to yield significant results.

All 40 articles were clear in their identification of instruments used to collect data.
The most commonly used instrument was the Connor’s Adult ADHD Rating Scale (CAARS)
which was used in 15 studies. Almost half (19) of the studies reported on the psychometric
properties whilst 34 did not report on the psychometric properties of the scale for the

particular sample being mentioned. This speaks to the methodological soundness of the
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article; it may be a requirement from the specific journal in which it was published rather
than due to quality of writing or author (Wisdom et al., 2012).

Most studies (37) obtained ethics approval from an identifiable committee and 38
obtained informed consent from the participants in the study. It is of concern that two articles
neither included ethics sections nor even mentioned an ethics clearance number. This is a
fundamental process in research and all published research should undergo and report on
their ethical clearance obtained. The decision to omit information about ethics has bearing on
overall methodological quality of the articles and thus, the quality or reporting.

All studies identified the method of analysis and reason for it. Thirty-five studies did
not report on the fidelity to the implementation of the programme, and thus the extent to
which the interventions adhered to the protocol that was developed is mostly unknown. This
is also important information with regard to the replicability of the study and thus speaks to
adherence to the methodological rigor.

All 40 studies ensured a clear conclusion was drawn. All studies identified certain limitations
and 37 studies made recommendations for future research.

In a research study, an author’s role is ultimately to report on a combination of what is
considered to be important by the journal publisher and what the author deems to be
important. Notwithstanding, the author still has the final word on what will be included and
excluded in the final product. The information which is included has an influence on the

methodological standards of the study thereby influencing rigor and replicability.
Descriptive Meta-Synthesis

A descriptive meta-synthesis was used to identify and discuss interventions and report
on the outcomes of the interventions. The discussion for Review Question 2 (which
intervention models, programmes or strategies are currently available to treat adult ADHD?)

will follow below and provides an overview of the types of interventions used in the articles.
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Types of interventions

Two types of intervention categories were found within the review of articles, namely
pharmacological and non-pharmacological interventions. These articles used either a
pharmacological or non-pharmacological approach to adult ADHD except in the case of one
study which was found to use a combination of both pharmacotherapy and psychosocial
modalities to elicit an effective treatment outcome.

Pharmacological Interventions. Twenty-two articles were identified that utilised
pharmacological approaches to intervention for Adult ADHD. Twenty of these studies
implemented a single pharmacological approach, in other words one type of drug was used to
treat ADHD. Table 3 provides a summary of the type of medication that was used as a

pharmacological intervention in the treatment of adult ADHD in the respective studies.

Table 3

Pharmacological Interventions
Modality/Treatment Author/Year
Methylphenidate Agay et al., 2010

Arvidsson et al., 2019
Low et al., 2018
Nielson et al., 2017
Schrantee et al., 2016
Verster et al., 2010
Volkow et al., 2012

Osmotic-Release Methylphenidate Biederman et al., 2012
Chronis-Tuscano et al., 2010

Atomoxetine Coppolaetal., 2018
Fan etal., 2017
Linetal., 2015
Ramos-Quiroga., 2014

Methlphenidate/ Atomoxetine (Comparison) Nie et al., 2013
Nie et al., 2016

Dextroamphetamine Franzen et al., 2013
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Modality/Treatment Author/Year
Lisdexamphetamine Adler et al., 2017
Brams et al., 2012
Memantine Biederman et al., 2017
AZD3480 (Ispronicline) Potter et al., 2014
AZD1446 (Donepezil) Jucaite et al., 2014
ABT-089 (Pozanicline) Apostol et al., 2012

The 22 pharmacological studies utilised nine types of pharmaceuticals for treating
ADHD in adults. These included the use of both stimulants and non-stimulants as treatment.
Stimulants discussed were MPH, LDX and dextroamphetamine whilst non-stimulants were
ATX, memantine, donepezil, pozanicline and ispronicline.

The articles varied in their approach to treatment. While 22 articles focused on
locating the best forms of treatment for adult ADHD, two articles focused on comparing
identified interventions against one another to discover the most efficacious intervention. The
reason for the varying approaches may be to be able to locate the most effective and suitable
intervention for this particular adult population (Nie et al., 2013; Nie et al., 2016). These two
approaches (single and comparative pharmaceutical studies) will be discussed in more detail
below.

Single Pharmaceutical Approach. Of the 20 studies using a single pharmaceutical
approach, seven used the stimulant methylphenidate (MPH; Agay et al., 2010; Arvidsson et
al., 2019; Low et al., 2018; Nielson et al., 2017; Schrantee et al., 2016; Verster et al., 2010;
Volkow et al., 2012). Methylphenidate works by increasing central dopamine and
norepinephrine activity which has been found to improve attention and executive functioning

and thus is effective in assisting adults with ADHD (Faraone, 2018). Two of the studies used
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osmotic release oral system (OROS)-methylphenidate which is an extended release version of
the stimulant in which the onset is delayed but more consistent, and therefore more stable for
the individual (Biederman et al., 2012; Chronis-Tuscano et al., 2010). The stimulant LDX
was used to manage ADHD in two of the studies (Adler et al., 2017; Brams et al., 2012);
whereas one study used dextroamphetamine, another type of amphetamine stimulant for
treatment (Franzen et al., 2013).

A particular study used a cholinesterase inhibitor called memantine which is a non-
competitive antagonist of N-methyl-D-aspartate (NMDA) receptors, to manage ADHD
symptomatology (Biederman et al., 2017). In other words, the enzyme cholinesterase (which
functions by breaking down acetylcholine) is blocked which means that acetylcholine is
preserved and increased in the body thereby positively effecting memory, arousal, and
learning. Research indicates that memantine has mild or tolerable side effects when compared
to stimulants (Mohammadzadeh et al., 2019). Jucaite and colleagues (2014) used donepezil, a
different cholinesterase inhibitor, to manage symptoms of ADHD.

Four of the 17 studies used the non-stimulant drug ATX as treatment for ADHD in
adults (Coppola et al., 2018; Fan et al., 2017; Lin et al., 2015; Ramos-Quiroga., 2014). This
non-stimulant is a selective norepinephrine reuptake blocker, generally well-tolerated, and
used when individuals have side-effects to stimulants. Its mechanism of action is not fully
understood, however research indicates that it may be involved in selective inhibition of the
presynaptic norepinephrine reuptake in the prefrontal cortex (Garnock-Jones & Keating,
2009). Administration of the medication can take place in a single daily dose or two equal
half doses.

The final two studies used the nicotinic agonists, ispronicline and pozanicline which

imitate the action of acetylcholine, a known neurotransmitter responsible for motivation,
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attention, learning and memory, and therefore suitable for individuals with ADHD (Apostol
etal., 2012; Potter et al., 2014).

Comparison of Pharmaceutical Drugs. Two studies compared one drug with another
to assess effectiveness in terms of treating ADHD (Nie et al., 2013; Nie et al., 2016). These
studies aimed to identify which type of pharmaceutical would be more effective in managing
symptoms in adults. The pharmaceuticals used were MPH and ATX, and both were found to
be equally effective in terms of improving executive function, inhibitory control, and reaction
time. However, ATX yielded more significant results with regards to spatial planning.

Non-Pharmacological Interventions. Eighteen of 40 articles were classified as using
non-pharmacological interventions, 13 of which referred to psychosocial treatment
modalities, and five to interventions with a focus on neuro-stimulation. Table 4 provides a
summary of the type of psychotherapeutic modalities that were used as non-pharmacological
interventions in the treatment of adult ADHD.

The 13 psychosocial interventions listed in Table 4 included nine sub-types of
psychotherapeutic modalities. These articles varied in their therapeutic approach to treatment
of ADHD in adults. A single therapeutic approach was used in nine of the studies; one
modality was assessed for effectiveness in managing ADHD. Four of the studies utilised a
comparative therapeutic approach to ADHD where more than one modality was tested and
compared with another to ascertain the most effective modality for use in an adult population.
Both the single, comparative therapeutic approaches and the combination of therapeutic and

pharmaceutical approaches will be discussed in more detail below.
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Table 4

Psychosocial Interventions Used in the Treatment of Adult ADHD
Modality/Treatment Author/Year
MAP Mitchell et al., 2013

Bueno et al., 2015

MAP/Psychoeducation Bachmann et al., 2018
Hoxhaj et al., 2018

Mindfulness-based training/DBT Edel et al., 2017

DBT Fleming et al., 2015

Morgensterns et al., 2016

CBT Solanto et al., 2018
MBCT Guetal., 2018
Hepark et al., 2015
Meta-cognitive therapy Solanto et al., 2010
CCT Stern et al., 2014
Coping skills/CCT Bettis et al., 2017

Single Therapeutic Approach. Of the nine studies using this approach, Bueno and
colleagues (2015) and Mitchell and colleagues (2013) used the mindful awareness practices
(MAP) therapeutic approach to manage ADHD in adults. Another two studies used
dialectical-behavioural therapy (DBT; Fleming et al., 2015; Morgensterns et al., 2016).
Mindfulness-based cognitive therapy (MBCT) was used in two studies (Gu et al., 2018;
Hepark et al., 2015). One study researched the effectiveness of cognitive-behavioural therapy
(CBT) in relation to ADHD (Solanto et al., 2018). The remaining two studies out of the ten
used meta-cognitive therapy (Solanto et al., 2010), and computerised cognitive training (Stern
et al., 2014) as modalities to treat ADHD in adults. It is interesting to note that compared to

other disorders, there is a limited focus on interventions which look at parenting skills, or
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relational therapies. This might be due to the focus on changing thought patterns which is the
focus in multiple psychosocial interventions including DBT, CBT and MBCT, and in so
doing influence behaviour for enhanced functioning.

Comparison of Therapeutic Approach. Four studies compared one intervention with
another to assess the effectiveness in treating ADHD. Two of the four studies compared MAP
with psychoeducation (Bachmann et al., 2018; Hoxhaj et al., 2018) in an attempt to
understand which therapeutic approach is most effective in treating ADHD. One study
contrasted MBT with DBT (Edel et al., 2017). Results indicated a similar reduction in ADHD
symptoms by both interventions, an improved ability to be mindful as well as increased self-
efficacy. However, Edel and colleagues (2017) report that MBT showed more significant
overall improvement in the symptoms of ADHD in adults. The remaining study compared
CCT with coping skills (Bettis et al., 2017), and reported that both interventions were
effective in reducing social stress and improving executive functioning deficits. However,
participants receiving CCT displayed significantly greater improvements in behaviour
regulation which we know to be associated with ADHD.

Interventions with a Focus on Neuro-Stimulation. Studies that had a focus on
neuro-stimulation used the following techniques in the treatment of adult ADHD. Table 5
below provides a summary of the type of techniques that were used in the treatment of
ADHD in the respective studies.

Neuro-stimulation techniques included the use of neurofeedback and heart rate
variability biofeedback, bright light therapy, transcranial direct current stimulation and
QEEG-informed neurofeedback. These studies mostly used a single approach to treating

ADHD with the exception of one study which will be discussed below.



Table 5

Interventions with a Focus on Neuro-Stimulation

Modality/Treatment Author/Year

Z-Score Neurofeedback & Groeneveld et al., 2019
heart rate variability biofeedback training

Bright light therapy Fargason et al., 2017

Transcranial direct current brain stimulation  Allenby et al., 2018

QEEG-informed neurofeedback Arns etal., 2012

Bright light therapy has been indicated as a method which can advance circadian

rhythms and decrease the symptoms of ADHD (Fargason et al., 2017). Individuals with
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ADHD often have dysfunctional circadian rhythms causing delayed sleep timing and daytime

sleepiness which can have an impact on sleep quality and ability to sleep. This can
subsequently lead to mood disturbances and occupational dysfunction. Fargason and
colleagues (2017) found that bright light therapy was effective in improving symptoms of
ADHD and sleep disturbance which is often not targeted by stimulants.

Transcranial direct current stimulation (tDCS) is a method which uses intentional

modulation of the nervous system’s activity using non-invasive methods (Camp et al., 2021).

During this intervention, multiple electrodes are situated externally and direct electric

currents are aimed at certain areas of the brain. Allenby and colleagues (2018) reported a

decrease in impulsivity after six sessions of tDCS.

Neurofeedback is an operant conditioning procedure which teaches participants to

self-regulate their behaviour. Audio or visual feedback of the brain activity that is taking

place during a particular behaviour is then fed back to the individual (Rubia et al., 2021).0One

study looked at quantitative electroencephalogram (QEEG)-informed neurofeedback as a
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personalised neurofeedback protocol which is based on an individual’s electroencephalogram
(EEG) pattern (Arns et al., 2012). Individuals are placed into certain sub-groups and paired
with treatment that is more suited to their particular type of brain function according to an
EEG. Arns and colleagues (2012) reported that QEEG-informed neurofeedback resulted in
improved attention, reduced hyperactivity, and fewer symptoms of comorbid depression in
adults with ADHD.

One study combined two approaches to manage symptoms of ADHD (Groenewald et
al., 2019). Two separate approaches that were integrated and used in the treatment were Z-
score neurofeedback and heart rate variability biofeedback. According to Thatcher and Lubar
(2014, p.1), ‘Z Score Neurofeedback is a new technigue using a normative database to
identify and target a specific individual’s area of dysregulation allowing for faster and more
effective treatment’. Heart rate variability biofeedback assists in the training of individuals to
control respiratory sinus arrythmia to increase variability of their heart rate. Research
indicates that adults with ADHD may suffer with reduced heart rate and thus this intervention
could prove to be useful. Additionally, participants in this study received psychoeducation on
various topics such as exercise, diet, and deep breathing. After 30 sessions, results indicated
significant improvement in ADHD symptoms for both approaches.

Combination of Psychosocial and Pharmacological Interventions. One study
employed a combination or multimodal approach where two types of interventions were used
on the same population to holistically treat adults with ADHD (Emilsson et al., 2011).

This study conducted a randomised controlled trial using 54 adult outpatients with
ADHD with an average age of 34 years (Emilsson et al., 2011). An intention to treat analysis
was used to confirm the effectiveness of a combined psychosocial and
psychopharmacological approach to ADHD. This type of analysis describes when

participants remain in the group to which they were originally assigned from randomisation



65

through to analysis, regardless of whether they received the treatment, withdrew or were non-
compliant (Gupta, 2011). This is considered to be a more reliable estimate of treatment
effectiveness due to replication of what happens in the real world, thus suggesting greater
generalisability (Fergusson et al., 2002). Additionally, it prevents bias when incomplete data
is related to outcome. The study also wanted to establish effectiveness on symptoms of
comorbid disorders such as depression, anxiety, and antisocial behaviour. The study used a
population already receiving pharmacological treatment and combined this with CBT. The
pharmacological treatment used by study participants ranged from the stimulants, MPH and
amphetamines to the non-stimulants, ATX and bupropion. The result of the study indicated
that this multimodal approach to treating ADHD in adults was effective in reducing
symptoms of ADHD, depression, anxiety and anti-social behaviour in these adults. It is
interesting to note that while the multimodal approach has been considered to be effective
treatment for adults with ADHD, only one article using this approach was found in this study.
It may be that the particular search criteria prevented these types of studies from being
located or it may be that due to the fact that interventions treating adult ADHD are still in
their infancy, studies using a combined approach are still lacking. The following section will

describe the results and discuss Review Question 3.
Outcomes of Interventions

This section’s main focus is on reporting of the outcomes of pharmacological and
non-pharmacological interventions as described in the preceding section.
Pharmacological Interventions. Table 6 provides a synopsis of the author, date, and

the reported outcome of the identified pharmacological interventions.



Table 6

Pharmacological Interventions
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Modality/Treatment

Author/Year

Outcomes

Methylphenidate

Osmotic-Release Methylphenidate

Atomoxetine

Methylphenidate/ Atomoxetine (Comparison)

Lisdexamphetamine
Dextroamphetamine
Memantine

AZD3480 (Ispronicline)
AZD1446 (Donepezil)

ABT-089 (Pozanicline)

Agay et al., 2010
Arvidsson et al., 2019
Low etal., 2018
Nielson et al., 2017
Schrantee et al., 2016

Verster et al., 2010
Volkow et al., 2012

Biederman et al., 2012

Chronis-Tuscano et al., 2010

Coppola et al., 2018
Fanetal., 2017

Lin et al., 2015
Ramos-Quiroga, 2014

Nie et al., 2013

Nie et al., 2016

Adler et al., 2017
Brams et al., 2012

Franzen et al., 2013
Biederman et al., 2017

Potter et al., 2014
Jucaite et al., 2014

Apostol et al., 2012

Enhanced specific aspects of cognitive performance and increased short-term memory.

Improved processing times in adults with ADHD.

Results indicated improved visual processing speed (alertness).

Resulted in improved perceptual, cognitive & processing efficiency.

Decreased cerebral blood flow in cortical areas. No mention is made of positive effects on ADHD
symptoms.

Improved declarative memory functioning in patients with ADHD.

Resulted in a reduction in symptoms of inattention and significant decrease in ADHD symptoms.

Treatment yielded a significant reduction in ADHD symptoms.
Resulted in significant effects on ADHD symptoms.

Results indicated a significant reduction in the levels of impulsivity

Improved inhibitory control, enhanced visual processing and improved clinical symptoms.
Improved all three core clinical symptoms of ADHD.

Significant improvement in ADHD clinical symptoms.

Both MPH and ATX were effective in improving executive function in adults. However, ATX was
more effective in improving spatial planning when compared with MPH.

Both MPH and ATX Improved intra-individual variability in reaction time and improved inhibitory
control.

All three core ADHD symptoms significantly improved.

Core symptom reduction in the majority of participants.

Improvement in attentional deficits and symptoms.
Improvements in selective areas of executive functioning.

Significant improvements in the core symptoms of ADHD.

Well tolerated, but did not significantly improve ADHD symptoms however there was found to be a
significant improvement in executive functioning.
Efficacious and generally well tolerated and improved core symptoms of adult ADHD.
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Single Pharmaceutical Approach. Ten of the 22 pharmacological studies using a
single drug to treat ADHD reported improved overall core symptoms of ADHD. It was noted
that out of the 10 studies indicating improved core symptoms, three used ATX, another three
used MPH, two used LDX while the last two used nicotinic agonists as treatment for ADHD
symptomatology. Nine of the 22 studies did not indicate improved core symptoms, but still
identified other improvements such as increased visual processing speed, reduced
impulsivity, better short-term memory, alertness, and executive functioning, which were
found to improve the functioning of individuals in the home and work context. These nine
pharmaceuticals included MPH (five studies), dextroamphetamine (one study), ATX (one
study), donepezil (one study) and memantine (one study). This finding seems to emphasise
that a variety of medications has proved to be effective in the treatment of ADHD symptoms
in adults. Lastly, one study (Schrantee et al., 2016) used MPH in an intervention to identify
the differences in effect in adults and children. This study did not report on effectiveness, but
rather indicated that MPH was found to decrease cerebral blood flow in cortical areas. Fantini
and colleagues (2016) explains that this can lead to an individual experiencing headaches,
seizures, encephalopathy and stroke. It could be that the goal of this study was not to
determine effectiveness but rather, compare adults and children in their reaction to MPH.

Comparison of Pharmaceutical Drugs. The remaining two studies (of the 22 studies
using pharmacology) used a comparative approach in which they compared one
pharmaceutical with another to determine effectiveness. (Nie et al., 2013; Nie et al., 2016).
Both studies compared MPH with ATX in order to ascertain which would be more effective
in managing ADHD in an adult population. According to Nie and colleagues (2013) the
results of the study indicated improved executive functioning by both MPH and ATX,
however participants taking ATX showed greater improvement in spatial planning. The

second study (Nie et al., 2016) reported a similar improvement in reaction time and inhibitory
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control for both pharmaceuticals. It is interesting to note that both studies compared ATX
with MPH. This is likely due to the popularity of these drugs and recommendation as front
line treatment thus, a comparison would likely identify the best treatment for ADHD.

Non-Pharmacological Interventions. Table 7 provides a synopsis of the author,
date, and the reported outcome of the identified pharmacological interventions. The 13
psychosocial studies identified in Table 7 show favourable outcomes when exploring the
effectiveness of interventions for adult ADHD.

Single Therapeutic Approach. A reduction of all of the core symptoms of ADHD
namely, inattention, hyperactivity and impulsivity was found in seven of the nine studies
using a single therapeutic approach to treat adult ADHD. The therapeutic modalities used
were DBT (two studies), mindfulness and variations (two studies) and CBT variations (two
studies). In contrast, the study by Bueno and colleagues (2015) which used MAP as an
intervention, did not indicate decreased core symptoms, but still showed a reduction in
inattention, which resulted in reported improvement of the individual’s quality of life (Bueno
et al., 2015). Additionally, a second study by Solanto and colleagues (2018) which used CBT
as an intervention also failed to report improvement in the three core symptoms, yet still
indicated improvements in attention, sleep and symptoms of depression. Thus, both of these
studies were found to still be reporting useful interventions for treating adult ADHD. A
useful point to remember is that adults with ADHD do not always present with all three core
symptoms. They may be diagnosed with the predominantly inattentive or predominantly
hyperactive/impulsive subtypes, and thus may not require an intervention that can treat all
areas. The needs of the individual should be explored and a suitable intervention appropriate

to the person should be identified.



Table 7

Outcomes of Interventions with a Psychosocial Focus
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Modality/Treatment

Author/Year

Outcomes

MAP

MAP/ psychoeducation

Mindfulness-based training/

DBT

DBT

CBT

MBCT

Meta-cognitive therapy

CCT

Coping skills/ CCT

Mitchell et al., 2013
Bueno et al., 2015

Bachmann et al., 2018

Hoxhaj et al., 2018

Edel et al., 2017

Fleming et al., 2015
Morgensterns et al., 2016

Solanto et al., 2018

Guetal., 2018

Hepark et al., 2015

Solanto et al., 2010

Stern et al., 2014

Bettis et al., 2017

Improved ADHD and Executive functioning symptoms as well as emotion dysregulation.
Improved inattention, mood and quality of life of patients and controls.

No significant difference between MAP and psychoeducation. Both yielded a significant decrease in ADHD core
symptoms and improved task performance.

Both interventions, mindfulness meditation and PE were efficacious in reducing symptom load. Increased self-
concept, quality of life, overall mental state, depression and improved mindfulness.

Both MBT and DBT resulted in a similar reduction in ADHD core symptoms, improvement in mindfulness and self-
efficacy.

Improved ADHD symptoms, executive functioning and quality of life.
DBT improved overall core ADHD symptoms , improved well-being, ability to be mindful, acceptance of emotions
and quality of life.

Improvement in inattentive symptoms, sleep and depressive symptoms were found.

Improved ADHD core symptoms and assisted in lessening anxiety and depression, helped with greater levels of
mindfulness and neuropsychological performance.

Resulted in significant reduction of ADHD symptoms. significant improvements in executive functioning and
mindfulness skills.

Improved overall core symptoms of ADHD.

Improved executive functions, ADHD symptomatology and occupational performance.

Both groups reported significant decrease in social stress, executive function difficulties, and anxiety symptoms post
intervention.
CT programme reported more improved ADHD symptoms compared with coping skills
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Six studies reported other benefits that individuals experienced after the psychosocial
interventions; namely improved executive functioning (Fleming et al., 2015; Hepark et al.,
2015; Mitchell et al., 2013; Stern et al., 2014) and the ability to be mindful (Gu et al., 2018;
Hepark et al., 2015; Morgensterns et al., 2018). Improved quality of life, well-being, mood
and reduced depressive symptoms also featured in these studies. This might link to
psychosocial interventions helping patients to self-regulate, which pharmacotherapies do not
focus on.

Comparison of Therapeutic Approaches. Four studies utilised a comparative
approach in that one type of intervention was compared with another to be able to assess the
most effective intervention for adults with ADHD. Two of these studies compared MAP with
psychoeducation in their ability to treat symptoms (Bachmann et al., 2018; Hoxhaj et al.,
2018). There was no significant difference found between the results from MAP and
psychoeducation; results indicated that both were effective in reducing the core symptoms of
ADHD. This is interesting to note as these two modalities are vastly different in their
approaches to intervention, which seems to indicate that a wide variety of techniques can
assist with ADHD symptom reduction. Additionally, improved task performance, self-
concept, quality of life, overall mental state, and mindfulness also were consistent across both
studies. One study (Edel et al., 2017) compared MBT and DBT and found no significant
difference between them. Both were effective in reducing core symptoms of ADHD. Finally,
one study compared CCT and coping skills in management of ADHD in adults (Bettis et al.,
2017). Although both were found to be effective in decreasing social stress and difficulties in
executive functioning and anxiety, CCT was found to be superior to coping skills in terms of
ability to reduce symptoms of ADHD. It is possible that coping skills as an intervention
strategy may be too simplistic in its ability to reduce ADHD symptoms and thereby lose sight

of the complexities of this disorder.
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Neuro-Stimulation. Table 8 provides a synopsis of the author, date and the reported outcome

of the identified interventions with a focus on neuro-stimulation.

Table 8

Outcomes of Interventions with a Focus on Neuro-Stimulation
Modality/Treatment Author/Year Outcomes
Z-score neurofeedback and Groeneveld et al., 2019 Both improved symptoms of ADHD as
heart rate variability biofeedback well as task performance.
training
Bright light therapy Fargason et al., 2017 Resulted in a decrease in overall symptoms

of ADHD.

Transcranial direct current brain Allenby et al., 2018 Resulted in an improvement in impulsivity
stimulation symptoms
QEEG-informed neurofeedback Arnsetal., 2012 There was significant improvement for

inattention, hyperactivity/ impulsivity and
comorbid depressive complaints

The outcome of the interventions with a focus on neuro-stimulation indicated
improvement in overall core symptoms in three of the four studies (Arns et al., 2012;
Fargason et al., 2017; Groenewald et al., 2019). The remaining study reported usefulness in
terms of improved inhibition of impulsivity. (Allenby et al., 2018). This insight remains
vague in that so few studies focusing on neuro-stimulation were identified in this review.

This is likely due to effects of the particular search criteria used.
Conclusion

All intervention methods described in this study were found to be efficacious in treating adult
ADHD. Some were found to be successful in reducing all three core ADHD symptoms while
others were identified as effective in reducing either one or two core symptoms, or others
linking to comorbidities. Methylphenidate and ATX were considered to be first-line treatment
in terms of pharmaceutical treatments for adults with ADHD. Due to the potential for misuse,
contra-indications, adverse effects and possibility of ineffectiveness, non-pharmacological

interventions have been identified as alternate options or as an adjunct to pharmacology.
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Those deemed most effective were found to be DBT, CBT and variations on these, as well as
interventions that focused on mindfulness techniques. Interventions focusing on neuro-

stimulation were also recommended, however studies focusing on this area were minimal.
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CHAPTER FIVE: CONCLUSION

Introduction

The main aim of this review was to identify high-quality articles through a vigorous
filtration process and describe the interventions and programmes currently being used to treat
ADHD in an adult population. Descriptive meta-synthesis was used to provide an overview
of the main characteristics of the extracted studies, to identify the interventions that are
described in these studies, and report on the relevant outcomes and effectiveness of these
interventions. This chapter begins with an executive summary, then proceeds to explain
certain identified limitations. The significance of the study is highlighted and the chapter

concludes with the recommendations for future research.
Executive Summary

This review confirmed the notion that although ADHD is classified as a neuro-
developmental disorder with its aetiology embedded in early childhood, it is now considered
as a disorder that is also prevalent in adults. ADHD is proved to have an impact on adult
functioning in emotional, cognitive, physical, interpersonal, and occupational spheres of the
affected individual’s life.

The objective of this systematic review was to consolidate recent literature on the
most effective treatment of adult ADHD through a vigorous filtration process to ensure that
high quality articles were used to:

1. Describe the methodological standard of the studies related to the
interventions/models or programmes

2. Identify and describe the interventions/models or programmes currently being

used to treat adults with ADHD; and

3. Report on the outcomes or effectiveness of these studies.
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The study used a systematic review methodology and considered peer-reviewed, full
text studies that used both a qualitative and quantitative design, published from 2009-20109.
The target population was adults (classified as 18 years and older) with a diagnosis of
ADHD, inclusive of males and females. The study utilised an adapted version of the
PRISMA and included four levels of review, namely identification, screening, eligibility, and
summation. The method of data synthesis employed for this study was a descriptive meta-
synthesis. Literature was retrieved from the UWC online Library Database using
EBSCOhost. Databases that had a psychological and medical focus were identified and used
to identify articles that fulfilled the inclusion criteria: Academic Search Complete, APA
PsycArticles, MEDLINE and SocINDEX. The following search terms were used in this
review: ADHD, Adult, intervention, programme, management, treatment, therapy,
intervention models, intervention programmes, psychological interventions, psychological
treatment, psychosocial strategies, modalities, psychotherapeutic approaches, and were
combined into 12 Boolean phrases that were used during the identification process.

Fifty-two full-text journal articles were filtered by title and abstract and subjected to
evaluation and appraised using the SFS critical appraisal tool. Forty articles satisfied the
threshold score of 61% and were included in the final summation process. Two reviewers
were independently involved in the title search, abstract search and critical appraisal process
which assisted in ensuring a high degree of methodological rigour.

This review identified interventions in the following categories: pharmacological and
non-pharmacological (which included interventions with a focus on neurostimulation
techniques). In terms of pharmacological interventions, stimulants mentioned within the
articles included MPH and amphetamines such as LDX and dextroamphetamine, which target
the central nervous system. Some of the barriers to the use of stimulants that were identified

included adverse effects such as insomnia, irritability, appetite suppression, weight loss,
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gastrointestinal symptoms, headaches, heart palpitations and nervousness. Further barriers are
a non-reduction in symptoms and/or the risk for addiction or abuse of the stimulants. In
situations where stimulants were contra-indicated, non-stimulants were recommended. The
review identified non-stimulants such as ATX, and memantine and donepezil (cholinesterase
inhibitors), as well as nicotinic agonists which included ispronicline and pozanicline. Similar
to the stimulants’ side effects, the identified studies suggest that whilst the non-stimulants are
not addictive in nature, they still present with adverse effects such as dry mouth, insomnia,
nausea, decreased appetite, constipation, and decreased libido .Notwithstanding these adverse
side effects, the non-stimulants are still seen as an effective treatment modality for adult
ADHD. Although pharmacological treatment was the preferred modality of treatment the use
of non-pharmacological interventions for adult ADHD were also emphasised as a vital
modality in the effective treatment of adult ADHD. Non-pharmacological interventions have
been identified and used in a significant number or studies in this review either as an
alternative or as an adjunct to pharmacological treatment. The review identified various
psychosocial interventions being used to assist in treatment of adult ADHD. The
interventions were based on the following modalities: DBT, CBT, MBCT, MAP, CCT, meta-
cognitive therapy, MBT, psychoeducation and coping skills. A second category of non-
pharmacological intervention was classified as those with a focus on neuro-stimulation; the
stimulation of particular parts of the brain considered as showing abnormal activity in adults
with ADHD.

The authors of these studies were found to take on different approaches in their assessment of
effectiveness. While some studies adopted a single-modality approach where one
pharmaceutical or modality was tested alone, others chose a comparative method which
looked at more than one pharmaceutical or modality to ascertain the most effective type of

intervention. A third approach was identified which sought to combine techniques in a



76

multimodal approach. This typically involved both pharmacological and non-
pharmacological techniques in a single intervention.

According to this review, the most effective interventions for use with adult ADHD
were identified as the stimulant MPH, non-stimulant ATX as well as DBT, CBT and
variations, mindfulness techniques and variations. In addition, neurofeedback and bright light
therapy were identified as useful however, studies were minimal within this review. A
combination of these was identified as increasing the effectiveness of the treatment of
symptoms. These interventions were found to be effective in treating the core symptoms of
ADHD which include inattention, hyperactivity and impulsivity. It was interesting to note
that these interventions also benefitted the individual with regard to improvement in
executive functioning, reducing sleep difficulties, anxiety and depression, and enhancing
memory, emotional regulation, and resulting in overall improved quality of life. All of this
was useful in terms of assisting in the management of comorbidities which we know to be

present in many adults with ADHD.
Limitations

Language bias limited the amount of data available for analysis as only English studies were
included. Additionally, non-English studies with significant results were more likely to be
reported in English language journals rather than those with non-significant results, thus
results of the study may be biased.

According to Akers and colleagues (2009, p12), ‘Publication bias occurs when the
publication of a study is influenced by its results, hence inclusion of only published studies
may overestimate the intervention effect’. Publication bias limited the sampling frame from
which to retrieve articles pertaining to this topic, as this study used peer-reviewed journal

articles only. However studies are not always published as articles in peer-reviewed journals
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but may be presented as book chapters, theses, conference abstracts or alternatively, remain

unpublished.
Significance of the Study

This research study was planned and executed while following specific recommended
best practice guidelines relevant for systematic review methodology. (Hennessy et al., 2019).
This included the use of rigorous approaches to the synthesis of primary evidence, adherence
to processes that are transparent and reproducible, and thorough reporting of these processes
in the study. Reporting on potential bias and the use of methods that reduce the possibility of
bias were also followed, thus enhancing coherence and methodological rigour of the study,
and making it a suitable template for a good quality systematic review. A comprehensive
critical appraisal tool was used for this study which meant a more vigorous operationalisation
of methodological rigour and quality.

The primary contribution of this study is that it consolidated the literature and
delivered information on the most recent and effective interventions available for use with
adults with ADHD, which will add to the existing knowledge on this topic. The literature in
this study further highlights the need for well-researched, effective interventions which can
be used to assist in the management of adult ADHD symptoms. This allows for consideration
of appropriate changes to take place in the relevant documentation pertaining to general
policy on mental health, inclusive of workplace policies detailing management of adults
living with ADHD. Additionally, this study could contribute towards the formation of jobs by

providing areas for further research and intervention.
Recommendations for Future Study

It is recommended for future research that the inclusion/exclusion criteria be revised

with regards to including non-English language studies, and the study is replicated to be able
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to gather more extensive and accurate literature in terms of the recent interventions available
to adults with ADHD.

A second recommendation is for studies to be conducted using local samples, as a gap
has been identified in the literature with regards to interventions available to adults with
ADHD in the South African context.

It is recommended that extensive research be conducted on non-pharmacological
interventions and potential alternative approaches to assist with the large number of adults
requiring treatment, that do not involve the use of pharmaceuticals due to the adverse effects
or addictive potential involved.

Lastly, it is recommended that research focusing on interventions with a more family-
orientated approach be investigated due to the enormous impact of ADHD on the family

context.
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al 2010 therapy for adult ADHD. Pharmacotherapy adults with ADHD, Interview for DSM-1V Modelling severity of ADHD
! aged 18-65, recruited Conners Adult ADHD Rating Scale Logistic regression symptoms specifically
(Meta-cog from clinics, self help Childhood Symptom Scale Not specified inattention.
therapy) groups and Structured Clinical Interview for DSM-
universities. \%
WAIS-1I
Adult ADHD Investigator Symptom
Rating Scale

Brown ADD Rating Scales
Behaviour Rating Inventory of
Executive Function- Adult Version
Beck Depression inventory
Rosenberg Self-esteem inventory
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On-time Management, Organisation &
planning Scale
Hamilton Anxiety Rating Scale

10

Solanto et
al, 2018

The efficacy of cognitive-
behavioral therapy for
older adults with ADHD: a
randomized controlled
trial.

Non-
Pharmacotherapy

(CBT)

88 adults with ADHD
aged 18-65 (55 &
older compared with
50 & over), recruited
from clinics, self help
groups and
universities.

Adult ADHD Investigator Symptom
Rating Scale

Conners Adult ADHD Rating Scale
Connor’s Adult ADHD Diagnostic
Interview for DSM-1V

Childhood Symptom Scale

Structured Diagnostic Interview for
DSM-IV

Structured Clinical Interview for DSM-
\%

WAIS-1II

Brown ADD Rating Scales

Behaviour Rating Inventory of
Executive Function- Adult Version
Beck Depression inventory

Rosenberg Self-esteem inventory
On-time Management, Organisation &
planning Scale

Structured Interview Guide for the
Hamilton Anxiety Rating

General Linear
Modelling

Randomized
controlled trial

Improvement in inattentive
symptoms, sleep and
depressive symptoms.

11

Mitchell et
al, 2013

A Pilot Trial of
Mindfulness Meditation
Training for ADHD in
Adulthood: Impact on Core
Symptoms, Executive
Functioning, and Emotion
Dysregulation.

Non-
Pharmacotherapy

(MBCT)

22 Adults with
ADHD, ages 18-50y,
recruited from
community via clinics
and advertisements,
referrals from clinics.

Connor’s Adult ADHD Rating Scale
Connor’s Adult ADHD Diagnostic
Interview for DSM-1V

Structured Clinical Interview for DSM-
v

Barkley’s Current ADHD Symptoms
Scale

Deficits in Executive Functioning Scale
Behaviour Rating Inventory of
Executive Functioning- Adult Version.
Difficulties in Emotion Regulation Scale
Behavioural Regulation Index
Metacognitive Index

Distress Tolerance Scale

Attentional Network Test

Connors Continuous Performance Test
Kaufman Brief Intelligence Test
Childhood ADHD Symptom Scale
Trail Making Test

Repeated measures
mixed design

Pilot Trial

Improvement in ADHD
and EF symptoms, and
emotion dysregulation.

12

Bueno et al,
2015

Mindfulness Meditation
Improves Mood, Quality of
Life, and Attention in
Adults with Attention

Non-
Pharmacotherapy

(MBCT)

55 Adults with ADHD
aged 18- 45 (patient
group)

Attentional Network Test

Connors Continuous Performance Test
Adult ADHD Self-Report Scale (who)
Beck Depression Inventory

General Linear
Modelling

Quasiexperimen
tal pretest-
posttest design

Improved sustained
attention, mood & Quality
of life.
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Deficit Hyperactivity
Disorder.

20 Adults aged 18- 45
without ADHD
(control group)

State-Trait Anxiety Inventory

Positive and Negative Affect Schedule
Adult ADHD Quality of Life
Questionnaire

Structured Clinical Interview for DSM-
[\

13 Edel et al, A Comparison of Non- 91 adults with ADHD | Wender-Reimherr Interview General linear Pragmatic open | Similar reduction in
2017 Mindfulness-Based Group Pharmacotherapy recruited from an Mindful Attention Awareness Scale models Design ADHD symptoms, and
Training and Skills Group outpatient unit Generalized Self-Efficacy Scale improvement in
Training in Adults With (MBCT & DBT) mindfulness and self-
ADHD. efficacy.
14 Stern et al, The Efficacy of Non- 160 adults, aged 18- ASRS Symptom Checklist Non-intent-to-treat Randomized Significant positive
2014 Computerized Cognitive Pharmacotherapy | 60, with ADHD IntegNeuro assessment approach Controlled Trial | changes in executive
Training in Adults With recruited through Structured Clinical Interview for DSM- functions, ADHD
ADHD: A Randomized (CCT) advertisement at a \Y symptomatology &
Controlled Trial. university research Behaviour Rating Inventory of occupational performance
centre. 60 met Executive Functioning- Adult Version. were found.
inclusion criteria Canadian Occupational Performance
Measure
Adult Attention Deficit Quality of Life
Scale
Wender Utah Rating Scale
15 Low et al, Visual attention in adults Pharmacotherapy | 42 adults with ADHD, | Bundesen’s theory of visual attention Two-way mixed Non- Improvements were seen
2018 with attention- 42 controls, aged 18- assessment analyses of variance | randomized, specifically in visual
deficit/hyperactivity 45, from outpatient Behaviour rating inventory of executive non-blinded, processing speed which
disorder before and after clinic. functions controlled, 6 could represent an
stimulant treatment. Clinical Global Impressions-ADHD week follow up | improvement in alertness.
Adult ADHD Investigator Symptom design
Rating Scale -self report
Adult ADHD Self-report Scale
Mini International Neuropsychiatric
Interview
16 Hepark et The Efficacy of Adapted Non- Adults with ADHD, Diagnostic Interview for ADHD in Intention to treat Preliminary Significant reduction of
al 2015 MBCT on Core Symptoms | Pharmacotherapy randomly allocated to Adults analyses Randomized ADHD symptoms.
! and Executive Functioning MBCT (55) or waitlist | Connor’s Adult ADHD Rating Scale Exploratory Controlled Trial | Significant improvements
in Adults With ADHD: A (MBCT) (48). Aged 18-65. Behaviour Rating Inventory of moderation analyses in executive functioning
Preliminary Randomized Recruited from Executive Functioning- Adult Self- and mindfulness skills
Controlled Trial. specialized outpatient report Version. were found.
clinic for adults with Beck Depression Inventory No improvements were
developmental State-Trait Anxiety Inventory observed for depressive &
disorders Outcome Questionnaire anxiety symptoms.
Kentucky Inventory of Mindfulness
Skills
17 Groeneveld | Z-Score Neurofeedback Neurostimulation 39 Adults and 100 Achenback System of Empirically Parametric A Retrospective | ADHD symptoms
et al, 2019 and Heart Rate Variability children with ADHD. Based Assessment (ASEBA) Statistical analyses pre-post study improved .

Training for Adults and
Children with Symptoms
of Attention-

(neurofeedback &
heart rate

Aged 6-59, specialized
outpatient clinic

Integrated Visual and Auditory
Continuous Performance Test (IVA)
Child Behavioural Checklist

Multiple Linear
Regression

design
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Deficit/Hyperactivity variability Adult Self-Report symptom checklist
Disorder: A Retrospective biofeedback)
Study.
18 Verster et Methylphenidate Pharmacotherapy | 18 adults with ADHD, | Connor’s Adult ADHD Rating Scale ANOVA Double blind, Improvement in
al 2010 significantly improves aged 21-55. Spielberger State Trait Anxiety Pearson r correlation | placebo- declarative memory
! declarative memory inventory coefficient controlled, functioning in patients with
functioning of adults with The word learning test (Dutch version) Randomized ADHD.
ADHD. DSM-1V ADHD Rating Scale crossover trial
Centre for Epidemiological studies
depression scale
19 Lin et al, Atomoxetine Treatment Str | Pharmacotherapy | Adults aged 18-52, 24 | Cambridge Neuropsychological Test Functional Randomized Reduction in inattentive,
2015 engthens an Anti- adults with ADHD, 24 | Automated Battery Connectivity double-blind hyperactivity and
Correlated Relationship healthy controls Adult ADHD Self-report Scale Analysis placebo- impulsivity symptoms.
between Functional Brain Connors Adult ADHD Diagnostic One-way ANOVA controlled
Networks in Medication- Interview Mixed-effect clinical trial
Naive Adults with Attentio Schedule for Affective Disorders and ANOVA
n- Schizophrenia
Deficit Hyperactivity Disor
der: A Randomized
Double-Blind Placebo-
Controlled Clinical Trial.
20 Adler et al, Effectiveness and Duration | Pharmacotherapy | 40 Adults with ADHD Rating Scale Generalized 12 week, open- | ADHD symptoms
2017 of Effect of Open-Label ADHD, aged 18-55 ADHD Self-Report Scale Estimating Equation | label study significantly improved.
Lisdexamfetamine ADHD Symptom Checklist regression models Improved inattentive,
Dimesylate Structured Clinical Interview of DSM- hyperactivity, impulsivity
in Adults With ADHD. \Y] and mood dysregulation
Adult ADHD Medication Smoothness symptoms.
of Effect Scale
Time-Sensitive ADHD Symptom Scale
Adult ADHD Medication Rebound
Scale
Wender-Reimherr Adult ADHD Scale
21 Agay et al, Non-specific effects of Pharmacotherapy | 32 adults with ADHD, | ADHD Self-Report Scale Multivariate Randomized, MPH is capable of
2010 methylphenidate (Ritalin) 26 healthy controls. Connor’s Adult ADHD Rating Scale Analysis of double-blind enhancing specific aspects
on cognitive ability and Recruited from Wender-Utah Rating Scale Variance manner. of cognitive performance
decision-making of ADHD Shalvata Mental SCID Two-way ANOVA and this enhancement is
and healthy adults. Health Centre Ravens Progressive Matrices of TOVA not specific to ADHD.
outpatient clinic Test of Variables of attention Expectancy-valence Increased short-term
lowa Gambling Task model memory.
22 Ramos- Changes in the serum Pharmacotherapy | Clinical sample of 54 Connor’s Adult ADHD Rating Scale Paired t-tests Not specified. Significant improvement in
Quiroga et levels of br_ain—derived adultg with ADHD Structured Clinical Interview for DSM- Wilcoxon’s signed- their clinical symptoms.
al 2014 neurotrophic factor recruited from a \Y rank test

in adults with attention defi
cit hyperactivity disorder a
fter treatment with
atomoxetine.

hospital.

Connor’s adult ADHD Diagnostic
Interview for DSM-1V

Wender-Utah Rating Scale

Hamilton Rating Scale for Depression
Hamilton Anxiety Scale
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Clinical Global Impression-TDAH

23 Arvidsson Methylphenidate effects on | Pharmacotherapy 28 adults with ADHD | A Quick Test of Cognitive Speed One-way ANOVA A pilot study Improved processing
et al. 2019 processing speed in a and SUD, 28-56y Mini-international Neuropsychiatric Correlation times.
! clinical sample recruited from Interview coefficients pearson
of adults with ADHD and psychiatric outpatient Brown’s ADD Scale r
substance use disorder: a clinics. WAIS-IV
pilot study. D-KEFS Colour-word Interference
Trail Making Test
Test of Variables of Attention
24 Fan et al, Neural correlates of Pharmacotherapy | 24 drug naive adults Counting Stroop task with fMRI Two-sample t-tests 8 week, Improved inhibitory
2017 atomoxetine improving with ADHD, clinical Cambridge Test Automated Battery Statistical placebo- control.
inhibitory control and population, recruited WAIS Parametric Mapping | controlled, Enhance visual processing
visual processing in Drug- from a hospital. Connor’s adult ADHD Diagnostic General Linear double-blind, Improved clinical
naive adults with attention- Interview for DSM-1V Model randomized symptoms.
deficit/hyperactivity disord Schedule for Affective Disorders for Repeated measures clinical trial
er. Schizophrenia ANOVA
cal Post hoc paired t-
Adult ADHD Self-Report Scale test
25 Fargason et | Correcting delayed Neurostimulation | 28 adults screened, Adult ADHD Self-Report Scale Pearson’s product Pilot study Decrease in ADHD-RS
al 2017 circadian phase with bright Recruited by internal Brief Sleep Disorder Screening moment correlation total scores & hyperactive-
! light therapy predicts (Bright Light referral, fliers & local Questionnaire Impulsive sub-scores.
improvement Therapy) campus media. 19 Mini International Neuropsychiatric
in ADHD symptoms: A completed protocol. Interview
pilot study. HAM-A
HAM-D
Pittsburgh sleep guality index
26 Schrantee The age-dependent effects Pharmacotherapy | 98 stimulant Diagnostic Interview Schedule for Mixed model 16 week double | MPH decreased Cerebal
et al. 2016 of a single-dose treatment-naive male children Independent t-test blind, Blood Flow in both
! methylphenidate challenge children (aged 10-12) Diagnostic Interview for ADHD for Paired samples t-test | randomized, children & adults in
on cerebral perfusion in and adult patients Adults 2-way mixed affect placebo- cortical areas, although to a
patients with attention- (aged 23-40), with Wechsler Intelligence Scale for ANOVA controlled trial greater extent in adults.
deficit/hyperactivity disord ADHD. Recruited children- Revised
er. from clinical No effects reported on
programmes. symptoms of ADHD.
27 Ni et al, Atomoxetine could Pharmacotherapy | 52 drug-naive adults Connors’ continuous performance test Linear multi-level 8-10 week, Both improved intra-
2016 improve intra-individual with ADHD, aged 16- | Adult ADHD Self-report Scale model open-label, individual variability in
variability in drug- 50 recruited from Schedule for Affective Disorders and head-to-head reaction time
naive adults with attention- outpatient clinics Schizophrenia randomized Improved inhibitory
deficit/hyperactivity disord Wechsler Adult Intelligence Scale clinical trial control.
er comparably with cal
methylphenidate: A head-
to-head randomized
clinical trial.
28 Brams et al, | Maintenance of efficacy of | Pharmacotherapy | 116 Adults with ADHD-Rating Scale-1V Analysis of 6 week, double- | Majority using LDX
2012 lisdexamfetamine ADHD, aged 18-55. Clinical Global Impressions-severity of covariance model blind, placebo experienced ADHD
dimesylate illness Least squares mean controlled, symptom reduction.
in adults with attention- Structured Clinical Interview for DSM- difference Randomized

deficit/hyperactivity disord

1V Disorders
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er: randomized withdrawal Columbia-Suicide Severity Rating Scale withdrawal
design. design
29 Biederman Is response to OROS- Pharmacotherapy | 296 participants were Hamilton — Depression Scale Intention-to-treat Three phase,
et al. 2012 methylphenidate treatment screened. Outpatient Hamilton- Anxiety Scale Mixed-effects Large, placebo Significant reduction in
! moderated adults with ADHD, Adult ADHD Investigator Symptom models for repeated controlled, ADHD symptoms
by treatment with aged 19-60 years. Report Scale measures randomized,
antidepressants or Structured Clinical Interview for DSM- double-blind,
psychiatric comorbidity? A \Y parallel study
secondary analysis from a Kiddie SADS-E design.
large randomized double cal
blind study
30 Volkow et Methylphenidate-elicited Pharmacotherapy 20 treatment- naive Connors’ adult ADHD Rating Scale Pearsons Prospective
al 2012 dopamine increases in designs with ADHD, Hamilton — Depression Scale correlations Design Reduction in symptoms of
! ventral striatum are recruited from clinic Hamilton- Anxiety Scale inattention
associated with long-term referrals. Clinical Global Impressions Significant decrease in
symptom improvement improvement & severity scales. ADHD symptoms
in adults with attention defi
cit hyperactivity disorder.
31 Allenby et Transcranial direct current | Neurostimulation 37 participants, aged Connors’ Continuous Performance Task | Separate linear Within- subject, | Improved impulsivity
al 2018 brain stimulation decreases 18-65 with ADHD, Stop Signal Task mixed effects double blind, symptoms in ADHD.
! impulsivity in ADHD. recruited through mass | Stop Signal Reaction Time model. cross-over
media/ university Transcranial Direct Current Stimulation | Multiple regression design,
programme effects questionnaire models counterbalanced
Structured Clinical Interview for DSM-
\Y
32 Chronis- Effects of maternal Pharmacotherapy | 23 mothers with Beck Depression Inventory- |1 Intent-to-treat Pilot Study: 5 Positive effects of
Tuscano et stimulant medication on ADHD and their Connors’ Adult ADHD Rating Scale Analyses week, double- medication on ADHD
observed parenting in offspring with ADHD | Clinical Global Impressions- severity of | General Linear blind, open- symptoms
al, 2010 mother-child dyads with ,aged 6-12 Recruited illness scale. Models label, stimulant
attention- from ADHD speciality | SCID-1V titration. However, the study did not
deficit/hyperactivity programmes at Schedule for Affective Disorders for identify maternal stimulant
disorder. universities. Schizophrenia effects on observed
Disruptive Behaviour Disorders parenting or child
symptom rating scale behaviour.
Alabama Parenting Questionnaire
33 Franzen et Atypical coupling between | Pharmacotherapy | 12 adults with ADHD, | Adult ADHD self-report scale Mixed- model Unspecified Positive improvement in
al. 2013 posterior regions of the 13 without ADHD, analyses of variance ADHD symptoms.
! default mode network in average age 40.
attention-
deficit/hyperactivity
disorder: a pharmaco-
magnetoencephalography
study
34 Jucaite et A randomized, double- Pharmacotherapy 135 adults enrolled. 79 | Connors’ Adult ADHD Rating Scale Mixed effects Multicenter, Did not significantly
al 2014 blind, placebo-controlled adults with ADHD, CogState computerized test battery repeated measures Randomized, improve ADHD symptoms
! crossover study of af* aged 18-65, recruited Clinical Global Impressions for ADHD model double-blind, after 2 weeks of treatment.
nicotinic acetylcholine from clinic referrals Severity placebo-

receptor agonist AZD1446

and mass media

International Shopping List Task
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(TC-6683) in adults with
attention-
deficit/hyperactivity
disorder.

One Back task

Two Back task

Groton Maze Learning Task
Stop-Signal Task

controlled
crossover trial.

Significant improvement in
executive functioning.

35 Coppola et Impulsivity in Alcohol- Pharmacotherapy | 92 alcohol- dependent | Barratt Impulsiveness Scale Pearsons correlation | Observational, Significant reduction in the
al 2018 Dependent Patients with adults with ADHD, Alcohol use Disorder Identification Test | coefficient 12 week, open- levels of impulsivity.
! and without ADHD: The recruited from MINI Kendall’s Tau-b label
Role of Atomoxetine outpatient facilities. Diagnostic Interview for ADHD for bivariate uncontrolled
Aged 18 and above. Adults ANOVA for study
Structured Interview for DSM - repeated measures
Personality Disorders
Antidepressant Side-Effects Checklist
36 Arns et al, The Effects of QEEG- Neurostimulation 21 patients with BDI Repeated measures Open-label pilot | There was significant
2012 Informed Neurofeedback ADHD recruited from | Adult ADHD self-report scale ANOVA study improvement for both
in ADHD: An Open-Label a clinic Mini International Neuropsychiatric One-way ANOVAS inattention, Hyperactivity/
Pilot Study. Interview Impulsivity and comorbid
depressive complaints
37 Bettis et al, Comparison of two Non- 62 Undergraduate Perceived Stress Scale ANCOVA 6 week, Both groups reported
2017 approaches to prevention pharmacotherapy students from two BRIEF-A t-tests randomized significant decrease in
of mental health problems (Coping skills & universities, aged 18- Delis-Kaplan Executive Function Scales study, social stress, executive
in college students: CCT) 22 Patient Health Questionnaire comparative function difficulties, and
Enhancing coping and Responses to Stress Questionnaire design anxiety symptoms post
executive function skills. Adult ADHD Self-Report Scale intervention.
CCT programme reported
more improved ADHD
symptoms compared with
coping skills.
38 Nielsen et Processing speed can Pharmacotherapy | 40 adults with ADHD, | Quick Test of Cognitive Speed One-way ANOVA Controlled, Perceptual, cognitive &
al 2017 monitor stimulant- aged 17- 55y. Browns ADD Scales with post-hoc multi-centre processing efficiency
! medication effects in adults ADHD Self-Report Scale analysis study increased measurably with
with attention deficit WAIS-IV high-dose medication.
disorder with D-KEFS Colour-Word Interference
hyperactivity. Trail Making Test
Test of Variables of Attention
39 Apostol et Efficacy and safety of the Pharmacotherapy | 221 adults enrolled, Connors’ Adult ADHD Rating Scale- Intent-to-treat Exploratory,
al. 2012 novel af neuronal nicotinic 171 met inclusion Investigator Rated dataset dose-range Improvement in ADHD
! receptor partial agonist criteria, aged 18-60. CGI-ADHD Severity Covariance model finding, core symptoms.
ABT-089 in adults with Adult ADHD Clinical Diagnostic Scale Mixed model multicentre
attention- Adult ADHD Investigator Symptom repeated measures study with a
deficit/hyperactivity Report Scale analysis of change randomized,
disorder: a randomized, double-blind,
double-blind, placebo- placebo-
controlled crossover study. controlled
crossover
design
40 Hoxhaj et Mindfulness vs Non- 81 medication- free Connors” ADHD Rating Scales Exploratory post- Randomized Both interventions, were
psychoeducation in adult Pharmacotherapy adult ADHD patients BDI hoc tests controlled trial efficacious in reducing

al, 2018
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ADHD: a randomized
controlled trial.

(Mindfulness
&Psychoeducatio

n)

recruited from
outpatient clinic

Structured Clinical Interview for DSM-
\%

Brief Symptom Inventory

Wender Utah Rating Scale

SF-36

Multiple Choice Verbal Intelligence
Test

The Five Facet Mindfulness
Questionnaire

Univariate repeated-
measures analysis of
variance

symptom load in adult
ADHD.

Increased self-concept,
quality of life, overall
mental state , depression
and improved mindfulness.




APPENDIX D: SFS CRITICAL APPRAISAL TOOL

CRITICAL APPRAISAL CHECKLIST FOR A SYSTEMATIC REVIEW
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Bibliographic Author Title Source
Details

Purpose

Yes

(1)

No
(0)

1. Is there evidence that literature has been consulted in providing context or background?
2_ls a clear problem statement?

3. Is a clear rationale provided for the study?

4_ Are the aims of the study clearly stated?

5. Are the aims explicitly related to the problem statement?

Total points for this section

oooobd

ooooo

Study

Yes

No

1. Is this an intervention study?
2. Is the theoretical orientation of the interventions reported and described?
3. Was the theoretical orientation described in detail?
4. Did the authors report on the development of the intervention?
5. Were the elements of the programme reported on?
6. Did the authors report on the implementation of the programme?
f. Is there a description of fidelity to the implementation of the programme?
8. What is the relationship of the study to the area of the topic reviewed?
a. Minimal to no relevance (0)
b. moderate relevance (1)

c. Highly relevant (2)

O

Total points for this section

O00000a0

Ooooo0ooaof
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Yes No
Sample
(1) (0)
1. Was the source population clearly identified? O O
2. Were the inclusion/ exclusion criteria specified? O |
3. Did the authors make a distinction between probability and non-probability in sampling? H |
Did every eligible person have an equal chance of being included in the study?
4. Was the sampling choice motivated? O D
5 Was the sampling frame identified? E EE
6. Was the sampling method appropriate? o E
7. How were subjects allocated to the groups?
a. Pre-existing (1) [
b. Random assignment (2) ]
8. How was the size of the study sample determined?
a. Not reported (0) 1
b. Using threshold numbers (1) []
c. Formulas (2) ]
d. Statistical requirements (3) ]
9.  What techniques were used to ensure optimal sample size?
a. None (0) ]
b. Mortality follow up (1) |:[
c. Incentivization (2) ]
d. Oversampling (3) ]
Total points for this section
Yes No |
Ethics
(1) )
1. Was ethics approval obtained from an identifiable committee? 4 &
2. Was informed consent obtained from the participants of the study? O O
3. Have ethical issues been reported on:
a. Confidentiality? E O
b.  Anonymity? E O
c. Withdrawal E O
d. Informed consent? [l E

Total points for this section
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Instruments

Yes

(1)

No
(0)

L=

Were instruments clearly identified with full references?

Were specific outcomes identified?

Were instruments appropriate for the outcomes identified?

Which of the following psychometric properties were reported on-

a. Did they report on the psychometric properties?

b. Did they report on psychometric properties of the scale for this sample?
c. Did the authors report on the type of data produced by the instruments?
d. Did the instruments produce data that supported the proposed analysis?

Total points for this section

Data Analysis

Yes

(1)

No
(0)

ook W

Was the method of analysis made explicit?

Was the method of analysis motivated?

Was the method of analysis appropriate relative to the research question?
Were the conclusions drawn appropriate and supported by the data?
Were the inferences drawn supported by the type of sampling?

Total points for this section

Results

Yes

(1)

No
(0)

AL N

Were alpha levels reported?

Were results correctly interpreted?

Were the results clearly linked to the research questions?
Were the results presented in a tabular form?

Total points for this section




oW

Was a clear conclusion drawn?

Was the conclusion supported by the findings?

Were relevant recommendations made based on the findings?
Were limitations identified?

Total points for this section

123
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APPENDIX E: PERMISSION LETTER

sos

b
DEPARTMENT OF PSYCHOLOGY
? Private Bag X 17, Bellville 7535, South Africa,

; serict
PicE eGP Telephone: (021) 959-2283/2453
Fax: (021) 959-52 6661

UNIVERSITY of the WESTERN CAPE

Dear Prof. Smith,

| hope this email finds you safe and well.

I am emailing to request permission to use your general SFS appraisal tool as my master’s research
thesis is considering studies with qualitative and quantitative methodologies. | am currently an

MPsych student conducting a mini thesis on the following topic.

A systematic review of recent interventions in South Africa for adults with ADHD

Please could you attach the document for me.

| am very appreciative of your time and consideration.

Kind Regards,

Candice
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