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LAY ABSTRACT 

Although attention deficit hyperactivity disorder (ADHD) is commonly 

considered a childhood condition, many continue to experience poorer cognition and 

mental health in adulthood. While positive associations between cardiorespiratory 

fitness—the ability to intake and circulate oxygen throughout the body—and cognitive 

outcomes have been documented in the general population, these connections have 

received limited attention for adults with ADHD. This thesis addressed these gaps and 

found that those with higher fitness had better inhibitory control—an element of cognition 

that helps us avoid responding to distractions—and less depression, anxiety, and stress. 

Considering these findings, future work should explore whether increasing fitness 

through physical activity interventions can provide support. However, during 

conversations, participants expressed unique ADHD-related barriers and facilitators to 

physical activity, suggesting the need for tailored approaches. Together, this information 

can be leveraged by researchers and professionals to help adults with ADHD get active 

and support symptom management. 
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ABSTRACT 

Higher cardiorespiratory fitness (CRF) is associated with better executive function 

and mental health in neurotypical populations. However, these associations warrant 

investigation for adults with attention deficit hyperactivity disorder (ADHD) who 

experience executive dysfunction and worse mental health. Adults with ADHD also tend 

to have lower engagement in physical activity, which contributes to CRF, but the reasons 

for this are unknown. Using mixed methods, the purpose of this dissertation was to 

explore associations between CRF and executive functions (Study 1), and mental health 

(Study 2), and to understand barriers and facilitators to physical activity in an adult 

ADHD sample (Study 3).  

 

Data from Study 1 reveal the association between higher CRF and better 

inhibitory control; surprisingly, the same associations with CRF were not observed for 

cognitive flexibility and working memory, suggesting a selective association between 

CRF and inhibitory control. In Study 2, although adults with ADHD reported 

significantly higher symptoms of depression, anxiety, and stress than controls, those with 

higher CRF had better mental health. Together, the findings from Studies 1 and 2 suggest 

that physical activity interventions aimed at increasing CRF may provide adults with 

ADHD support for symptom management and mental health. Finally, Study 3 documents 

the unique barriers and facilitators to getting physically active as described by adults with 

ADHD. Through semi-structured interviews, the results revealed unique ADHD-related 

barriers and facilitators to being physically active such that their symptoms could act as 

both a barrier and facilitator depending on the context. Overall, the results of this 

dissertation provide valuable information for researchers designing future interventions 

and professionals recommending physical activity for those with ADHD, with the 

ultimate goal of creating an inclusive context for movement that is more enjoyable, 

feasible, and promotes adherence over the long term. 
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CHAPTER 1: 

INTRODUCTION 
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AUTHOR NOTE: Language and Perspectives on Disability 
 

ADHD is often described as a neurodivergent profile (i.e., different from the 

“norm”) in comparison to neurotypical peers (i.e., the “norm”). However, it is important 

to consider that neurodiversity or the idea that there are multiple means of neural 

expression should be the norm in and of itself—one “normal” neuro-profile may be an 

incorrect view. Even within the diagnostic label itself, including the word “disorder” in 

comparison to something such as “neuro-developmental variation” is worth communal 

reflection. While this thesis incorporates comparisons between those with and without 

ADHD and often describes those without ADHD as neurotypical as done commonly in 

the literature at the time of writing, it is important to acknowledge that views and 

perspectives on neurodiversity are, should, and will continue to shift; simultaneously, so 

too should language.  

In addition, the current thesis describes participants as “those with ADHD” which 

grammatically structures itself as a person-first approach to describing disability. 

However, many disability advocates and scholars argue that taking an identity-first 

approach is more appropriate as it better aligns with their disability identity and 

experience; one does not separate “the person” from “their disability” as they are 

intertwined and interconnected self-concepts. Importantly, critiques of identity-first 

language also note that putting the disability label second suggests that disability is a “bad 

thing” when, in fact, disability is not a bad thing; rather it is ableist ideologies that create 

the negative connotation. However, unlike in the autistic community (i.e., a person with 

autism spectrum disorder (ASD) vs. being autistic) there is less consensus on disability 
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first language for ADHD. Colloquially, some refer to themselves as “ADHDers” while 

others prefer to say, “I have ADHD,” but explain how they do not see themselves as 

separate from their disability. Critically, when connecting with an ADHDer or someone 

who has ADHD, using the language that they prefer is important.  

While the following thesis will focus on cardiorespiratory fitness and its 

association with ADHD symptom management (including executive dysfunction and 

mental health), it is important to acknowledge that support should be positioned as 

something that the individual may choose to use to help navigate through their day-to-day 

experiences in current society. However, the purpose of such support is not to “fix” or 

“cure” those with ADHD as having ADHD is not something to solve. Positioning a 

disability as something to cure or solve is ableist, connects to themes of eugenics, and is 

rooted in expectations that are not inclusive of difference. It is best to consider a world 

where each person, as they are, is recognized and celebrated. To consider designs and 

spaces where different means of expression and approaches align with a person’s goals 

and needs. At the most rudimentary level, it is important to consider themes from the 

Social Model of Disability (Oliver, 1983). While an individual may have an impairment 

(e.g., they may not have as much inhibitory control as someone else) it may be the 

context (environment, expectations) that disables the person; in one context 

neurodivergence may be perceived as a “problem” whereas in another context it may be 

perceived as an incredible asset. Examples of supportive contexts include constructing 

environments and aligning expectations that focus on the individual’s strengths (e.g., 

valuing the creativity and different perspectives that come from considering different 
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ideas other than the task at hand) or providing the individual with opportunities to do 

things differently (e.g., flexible schedules and deadlines).  

Great disability advocates and scholars have more nuanced, in-depth analyses and 

critiques of the Social Model of Disability. While their reflections are beyond the scope 

of this thesis, it is important that when evaluating support strategies researchers prioritize 

the wants and goals of disabled persons and their community within the bigger societal 

context. The discussions in this document about the associations and potential impact of 

cardiorespiratory fitness on cognitive outcomes are meant to explore a possible additional 

strategy that one can add to their toolbox to navigate ADHD symptom challenges as they 

see fit; however, this is just one step. Creating and providing support must be done 

alongside major societal shifts that are more inclusive of neurodivergence.  
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1.1 Defining Attention Deficit Hyperactivity Disorder (ADHD) 

1.1.1 Symptoms, Diagnostic Criteria, Developmental Trajectory, and Prevalence 

Attention deficit hyperactivity disorder (ADHD) is a neurodevelopmental disorder 

characterized by consistent patterns of inattention and/or hyperactivity and impulsivity 

that negatively impact daily functioning (American Psychiatric Association, 2013). The 

Diagnostic and Statistical Manual of Mental Disorders: 5th Edition (DSM-5) has criteria 

for both children and adults (American Psychiatric Association, 2013), which are used by 

medical doctors or psychologists to diagnose patients. Interestingly, ADHD is the most 

common neurodevelopmental disorder diagnosed in children with approximately 6% of 

children and 3-5% of adults diagnosed worldwide (Faraone et al., 2021; Song et al., 

2021). As per the DSM-5, for children under 17 years of age symptoms must be present 

for at least six months and be inappropriate for their developmental stage. When 

completing assessments, six or more of the nine symptoms listed in the DSM-5 for 

inattention are typically present. Examples of symptoms include poor attention to detail, 

challenges with sustaining attention and being easily distracted, difficulties with 

organization, and limited ability to follow through on tasks (See DSM-5 for the full list of 

symptoms). Six of the nine symptoms for hyperactivity and impulsivity are also typically 

met; examples of symptoms include fidgeting, high levels of energy, challenges waiting, 

and interrupting others. Concerning an adult ADHD diagnosis, similar criteria listed 

above are used; however, adults must only meet five of the nine symptoms listed rather 

than six. Importantly, the DSM-5 requires that symptoms must be present in multiple 

settings, evident over the last six months, and have been present before the age of 12 
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years old. Symptoms must cause impairment to the person, including in academic, 

occupational, or social settings. While there are two main categories of symptoms 

assessed, the DSM-5 lists three subtypes of presentation that can occur: 1) predominantly 

inattentive, 2) predominantly hyperactive-impulsive, and 3) combined. However, the 

DSM-5 notes that symptoms can present differently across the lifespan; this, in turn, 

means that the associated subtype can also vary throughout childhood and into adulthood.  

ADHD has been described as a chronic condition (American Psychiatric Association, 

2013; Pozzi et al., 2020). While some children with ADHD experience remission or 

partial remission (a reduction in their symptoms), many experience symptoms persistently 

into adulthood (Sibley et al., 2022) with some estimates suggesting that as many as 60%-

65% of childhood cases continue into adulthood (Kessler et al., 2005; Owens, Cardoos & 

Hinshaw, 2015; Wesemann & Van Cleve, 2018). However, not all people with ADHD 

are diagnosed in childhood. This may be, in part, due to the diagnostic criteria and 

process for which children are often flagged for assessment. For example, a child who 

presents as primarily hyperactive-impulsive and who may cause the “greatest disruptions” 

to classroom spaces or at home, may more readily be flagged by teachers and parents. In 

contrast, a child who is primarily inattentive but able to maintain classroom norms and 

academic performance may be more readily missed. 

Symptoms of inattention or hyperactivity-impulsivity may present differently in an 

adult context (American Psychiatric Association, 2013). For example, rather than acting 

inappropriately impulsive in classroom settings, adults may demonstrate impulsivity in 

personal spending habits. While inattention in children may look like missing details on 
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homework tasks or forgetting assignments, adult inattention may take the form of 

forgetting to cancel free trials and ending up having to pay subscription fees for things 

they no longer want. Consequently, when compared to neurotypical peers, adults with 

ADHD tend to have higher financial stress and poorer financial well-being alongside 

lower occupational achievement and impaired work performance (Bangma et al., 2019; 

Biederman et al., 2006; Brook et al., 2013; Canu et al., 2021; Fletcher, 2014; Goffer et al., 

2022; Halleland et al., 2019; Katzman et al., 2017; Kuriyan et al., 2013). Importantly, the 

impacts of ADHD symptoms can stretch beyond financial troubles. Adults with ADHD 

also report lower quality of life (Lee et al., 2016; Sjöwall & Thorell, 2022; Stern et al., 

2017). Furthermore, work by London & Landes (2016) found an increased risk of 

mortality for those with ADHD, even after controlling for sociodemographic factors, and 

noted that accidental death is more common for individuals with ADHD. 

Although ADHD is the most common neurodevelopmental disorder, its exact 

prevalence remains unclear for a few reasons. One major factor is that estimates depend 

on diagnostic methods, which can differ across geographical and cultural regions. Some 

suggest that we may be underestimating the prevalence of ADHD particularly for those 

with inattentive subtypes, including girls and women (London & Landes, 2021; Martin et 

al., 2018). On the contrary, prevalence rates of ADHD diagnosis in North America have 

been on the rise since the late 1990s (Gascon et al., 2022), with United States data 

reporting a more than 4% increase in children and adolescents diagnosed with ADHD 

between 1997 and 2016 (Xu et al., 2018). Likewise, during a similar period in Canada 

(1999-2021), researchers have found an increase in ADHD diagnosis in children (age 1-
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17 years) and young adults (18-24 years), for both males and females (Vasiliadis et al., 

2017). While there has historically been a gender gap in ADHD diagnosis—with boys 

being more commonly diagnosed than girls given they more frequently present with 

hyperactive symptoms—recent data from the United States has documented a rise in the 

number of cases of adult women being diagnosed with ADHD, which is closing that gap 

(London & Landes, 2021). Critique on whether there is now an over-diagnosis of ADHD 

has been brought into question citing concerns with the diagnostic criteria, clinical 

practice, and the overemphasis on “performance” as a central pillar of Western culture 

(Gascon et al., 2022). More research is needed including studies that span multiple 

geographic locations, account for different identities (e.g., age, gender, ethnicity), 

cultures, and access opportunities (e.g., access to health care coverage, socioeconomic 

status) to have a more fulsome understanding of the true prevalence and incidence rates 

(Espinet et al., 2022). 

1.1.2 Etiology and Brain Differences   

 

ADHD is considered a neurobiological disorder, however, its etiology is unknown 

and likely diverse (Núñez-Jaramillo et al., 2021). The World Federation of ADHD 

International Consensus Statement argues that “most cases of ADHD are caused by the 

combined effects of many genetic and environmental risks” (Farone et al., 2021). Possible 

genetic factors include genetic mutations resulting in lower levels of brain-derived 

neurotrophic factor (BDNF) or other neurotrophins (e.g., endothelial growth factor, 

insulin-like growth factor etc.) and genetic mutations that lead to poor functioning of the 

dopaminergic system (Núñez-Jaramillo et al., 2021). Differences in dopamine and 
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catecholamine systems are often at the root of etiological investigations and impairments 

in these systems are tied to cognitive deficits and impaired “reward” system functioning 

(Chuang et al., 2017; Mehta et al., 2019). Concerning environmental factors, possible 

factors include premature or traumatic events during birth, severe traumatic brain injuries, 

maternal diet during pregnancy, and exposure to heavy metals or certain pesticides during 

development (Farone et al., 2021; Núñez-Jaramillo et al., 2021). Importantly, stress, 

trauma, and poverty have also been documented as environmental factors (Farone et al., 

2021). Finally, researchers have been exploring ADHD etiology from a bio-psycho-social 

perspective, connecting early and high exposure to stress and trauma with high levels of 

inflammation in the body, and suggesting that systemically high levels of inflammation 

may play a role in the etiology of ADHD (Saccaro et al., 2021).  

There have been documented structural and functional differences in the brains of 

those with and without ADHD (Farone et al., 2021). While more research is needed, there 

are structural differences in areas of the brain responsible for movement and cognition 

including reductions in the volume of the cerebellum and decreases in the volume and 

thickness of the anterior cingulate cortex (see Mehta et al., 2019). However, these 

differences are typically small (Farone et al., 2021). Dysfunctional processing in 

attentional networks (Cortese et al., 2012) and hypoperfusion—reduced blood flow—to 

different regions including the amygdala (Tan et al., 2019) have also been observed in 

individuals with ADHD compared to those without ADHD. Of particular importance are 

differences in the prefrontal cortex where ADHD is associated with hypoperfusion along 
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with less neural activity and less white and grey matter volume (Mehta et al., 2019; 

Skalski & Dobrakowski, 2020).  

1.1.3 Executive Dysfunction 

 

Given these notable differences in the prefrontal cortex (Mehta et al., 2019), it is 

not surprising that a core symptom of ADHD manifests as deficits in the cognitive 

functions that are supported by the prefrontal cortex including higher-order top-down 

cognitive processes that drive goal-oriented behaviour, aptly named executive functions 

(Baggetta & Alexander, 2016; Onandia-Hinchado et al., 2021; Silverstein et al., 2020). 

The core executive functions include working memory, cognitive flexibility, and 

inhibitory control (Diamond, 2013).  

Working memory describes one’s ability to keep relevant information in mind 

while managing other cognitive demands (Baddeley & Hitch, 1974; Cowan, 2014). In 

practice, using working memory may look like remembering to add something to your to-

do list while finishing up your current email, holding a mental map of your navigational 

route in mind while driving, or remembering a phone number while looking for your 

phone to dial it. Common lab-based tests to evaluate working memory include the 

Operation or Reading Span Tasks, the n-back task, or digit span tasks (Conway et al., 

2005; McMorris, 2016). Cognitive flexibility represents one’s ability to transition 

between cognitively demanding tasks (Miles et al., 2021). Better cognitive flexibility 

supports applied scenarios such as transitioning between activities and thinking 

creatively. Lab-based assessments of cognitive flexibility include the Wisconsin Card 

Sorting task, the Tower of London Task, and the Trail Making task. Finally, inhibitory 
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control is one’s ability to override a prepotent response to a distraction (Friedman & 

Miyake, 2004; Mirabella, 2021). Applied examples of inhibitory control can include 

ignoring distractors in a classroom or thinking through how to respond or react to a 

situation, rather than acting in the “heat of the moment.” Lab-based tests that assess 

inhibitory control include go/no-go tasks, flanker tasks, stop-signal tasks, the Simon task, 

and the Stroop task. Not surprisingly, inhibitory control supports one’s ability to keep 

attention focused on a given task (Diamond, 2013). For those with ADHD, deficits in 

inhibitory control have been described as the “hallmark” or primary executive 

dysfunction (Chmielewski et al., 2019; Wodka et al., 2007).  

Previous research on children with ADHD has documented worse performance on 

many tasks of executive functioning. For example, compared to neurotypical children, 

children with ADHD have poorer cognitive flexibility, processing speed, reaction time 

variability, working memory, alertness, and greater distractibility (e.g., Miklós et al., 

2019; Sjöwall et al., 2013). Like children, deficits in executive functioning have also been 

noted in adults with ADHD, though in general, adults with ADHD have been less well-

studied (e.g., Alderson et al., 2013; Boonstra et al., 2005; Jarrett, 2016; Marx et al., 2010; 

Müller et al., 2007). Critically, executive dysfunction can disrupt many different aspects 

of life including decision-making (Mäntylä et al., 2012), one’s ability to manage 

competing demands (Roshani et al., 2020), and overall sustained focus (Salmi et al, 

2018). This, in turn, can have negative impacts on long-term outcomes including lower 

academic achievement and occupational attainment (e.g., Canu et al., 2021; DuPaul et al., 

2009; Goffer et al., 2022; Halleland et al., 2019). 
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1.1.4 Comorbid Poor Mental Health and Mental Illness 

It has been estimated that at some point in their lives, approximately 80% of 

adults with ADHD will experience psychiatric comorbidities (Jensen & Steinhausen, 

2015; Klassen et al., 2010) such as major depressive disorder, anxiety disorders, 

substance use disorders, and personality disorders (Katzman et al., 2017). That rate is 

higher in people with ADHD than in the general population (Hesson & Fowler, 2018), 

and increases with age and ADHD symptom severity (Saccaro et al., 2021). Greater 

ADHD symptom severity is also associated with greater perceived stress and lower 

emotional well-being (Miklósi et al., 2016).  

Psychiatric comorbidities in ADHD have serious health consequences. For 

example, research from Sweden found that those with ADHD had a greater risk of 

premature death, which was associated with psychiatric comorbidities (Sun et al., 2019). 

In their sample, the time of onset of the psychiatric comorbidity was important when 

evaluating the relationship with the risk of death. Among those with early-onset ADHD, 

premature death was primarily associated with natural causes; however, among those with 

late-onset ADHD, premature death was mainly associated with suicide, unintentional 

injury, and other unnatural causes. Other research has documented similar grim statistics. 

Using cross-sectional data, Fuller-Thomson and colleagues (2022) found that “one in 

seven adults with ADHD have attempted suicide, in comparison to one in 37 adults 

without ADHD.”  

Given that our current society is rooted in both capitalistic views (i.e., the need to 

consistently work to produce output) and neurotypical expectations (i.e., the consistent 
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reliance on executive functioning to produce these outputs), it is not surprising that those 

with ADHD can struggle to meet these standards and their well-being suffers because of 

it. However, psychiatric comorbidities can make diagnosing ADHD challenging. When 

diagnosing ADHD, the practitioner must ensure that the symptoms described by the 

patient would “not be better explained by another mental disorder” including mood, 

anxiety, or personality disorders (American Psychiatric Association, 2013). However, the 

emotional dysregulation attributed to ADHD symptomology can be misdiagnosed as a 

mood disorder, for example (Alexander & Harrison, 2013; Katzman et al., 2017). This, in 

turn, can lead to treating symptoms of the mood disorder, which can be promising, but 

may not be the driving concern. Even when both an ADHD and comorbid diagnosis are 

noted, it can be challenging for practitioners to create a treatment plan. Typically, patients 

are medicated for whatever is presenting with the most severe symptoms (Katzman et al., 

2017); however, treating one diagnosis does not always mean improvements in the other. 

For example, some ADHD medications can exacerbate depressive symptoms (Miklós et 

al., 2019).   

1.1.5 Standard Care for ADHD Symptom Management 

 

The most common approach to symptom management for both children and adults 

with ADHD is pharmacotherapy (Adler & Nierenberg, 2010; Biederman et al., 2017; 

Charach & Fernandez, 2013; Meppelink et al., 2016; Stueber & Cuttler, 2022). Stimulant 

medications that target the central nervous system are most often prescribed as the first 

line of support, with main ingredients commonly including amphetamines (aka Adderall), 

methylphenidates (aka Concerta or Ritalin), or lisdexamfetamine (aka Vyvanse; Bolea-
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Alamañac et al., 2014; Pozzi et al., 2020). These stimulant medications work to increase 

neurotransmitters including dopamine and norepinephrine, which in turn can support 

executive functioning and other symptom management. Stimulants have also been 

documented to “normalize” hypoperfusion in prefrontal areas and, in turn, improve 

associated symptoms (Katzman et al., 2017). It has been estimated that approximately 

60% of children with ADHD manage their symptoms with medication at some point 

(Danielson et al., 2018). In adults, approximately seven percent use medication for 

symptom management (Compton et al., 2018). 

However, ADHD medications often come with a host of side effects including 

stomach aches, poor appetite, headaches, sleep problems, high blood pressure, and mood 

disturbances (Cascade et al., 2010; Rajeh et al., 2017; Sinha et al., 2016; Stueber & 

Cuttler, 2022; Pan et al., 2022). These negative side effects have been documented to be 

the driving factor as to why many people stop taking their medication (Gajria et al., 2014; 

Toomey et al., 2012). Sometimes, users or parents will even plan “drug holidays” to 

manage the side effects of medications (Ibrahim & Donyai, 2015). Instances of poor 

medication adherence have been noted for both children and adults with ADHD (Charach 

et al., 2004; Safren et al., 2007). Importantly, medication is a day-by-day intervention 

meaning that if one does not take medication on a given day, their symptoms will re-

emerge (Lohr et al., 2021). Even further, some users do not respond to ADHD 

medications (Geladé et al., 2017). As such, many people with ADHD seek alternative 

supports to manage their symptoms. 



Ph.D. Thesis – M. Ogrodnik; McMaster University – Kinesiology 

 15 

1.2 Movement as a Therapeutic Support for ADHD 

Physical movement has been identified as one of the best non-pharmacological 

approaches to managing ADHD symptoms (Den Heijer et al., 2017; Gapin et al., 2011; 

Lambez et al., 2020; Ng et al., 2017; Suarez-Manzano et al., 2018) and mental health 

comorbidities such as depression and anxiety (Kim et al., 2012; Mason & Holt, 2012; 

Mikkelsen et al., 2017; Stubbs et al., 2018); and may be particularly useful given it is 

accessible (e.g., lower cost, safe; Christiansen et al., 2019; Ganjeh et al., 2022) with 

minimal side effects (Vina et al., 2012). The research on movement described below 

includes physical activity, defined as any bodily movement produced by skeletal muscles 

that results in energy expenditure beyond resting levels, and exercise, defined as a 

planned and structured movement with the intention to maintain or improve an aspect of 

physical fitness (American College of Sports Medicine, 2018; Caspersen et al., 1985). 

Importantly, the field often uses both terms interchangeably, favouring language around 

acute and chronic exercise to differentiate between a single bout of movement at a single 

time point versus multiple bouts of movement repeated over time. Chronic exercise 

increases physical fitness, which is hypothesized to underlie key neurophysiological 

changes that support cognition and mental health; however, not all protocols used by 

researchers studying ADHD have outlined the specific intention to maintain or improve 

physical fitness. As such, physical activity is primarily used instead of exercise as it may 

be “a more conceptually appropriate descriptor” (Pontifex et al., 2019). Section 1.2.1 

describes the research on physical activity, and Section 1.3 focuses more specifically on 

physical fitness. 
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1.2.1 Acute and Chronic Physical Activity, Executive Functions, and Mental Health 

Aerobic physical activity, defined as activity that increases the use of the 

cardiorespiratory system, has been the most commonly investigated type of physical 

activity in research examining cognition and ADHD (Den Heijer et al., 2017. Common 

forms of aerobic activity include walking, running, cycling, or swimming. While more 

research is needed, acute and chronic aerobic physical activity interventions benefit both 

executive functions and mental health in people with ADHD.  

In children with ADHD, acute physical activity has been documented to improve the 

three domains of executive functioning including cognitive flexibility, working memory, 

and inhibitory control, with small to moderate effects (Benzing et al., 2018; Chan et al., 

2022; Chang et al., 2012a; Den Heijer et al., 2017; Gawrilow et al., 2016; Grassmann et 

al., 2016; Montalva-Valenzuela et al., 2022; Neudeck et al., 2019; Pontifex et al., 2013; 

Sibbick et al., 2022; Villa-González et al., 2020; Vysniauske et al., 2020; Yu et al., 2020). 

Although less work has been done in adults with ADHD similar benefits of acute physical 

activity on executive functions have been noted (Gapin et al., 2015; LaCount et al., 2022; 

Mehren et al., 2019). Only two studies have evaluated the acute effects of physical 

activity on mental health for adults with ADHD, observing reduced depressive symptoms 

following cycling protocols (Fritz & O’Connor, 2016; LaCount et al., 2022). In all cases, 

moderate or moderate-to-vigorous aerobic activities seem to be most beneficial. However, 

the acute impacts of physical activity are typically transient, with estimates suggesting 

benefits for up to only two hours for cognition and 24 hours for mental health (Basso & 



Ph.D. Thesis – M. Ogrodnik; McMaster University – Kinesiology 

 17 

Suzuki et al., 2017). As such, chronic physical activity effects are also of interest given 

the potential for longer-term adaptions.  

Among children and adolescents with ADHD, those meeting the 24-hour movement 

guidelines tend to have fewer cognitive difficulties (Taylor et al., 2023). Moderate to 

vigorous chronic physical activity interventions improve executive function, with longer 

interventions yielding greater improvements (Chang et al., 2014; Cerrillo-Urbina et al., 

2015; Kamp et al., 2014; Huang et al., 2023; Suarez-Manzano et al., 2018; Vysniauske et 

al., 2020; Welsch et al., 2021; Xie et al., 2021). Chronic physical activity has been 

described as a valuable supplementary treatment option for children with ADHD that may 

be particularly potent in benefitting inhibitory control (Liang et al., 2021; Welsch et al., 

2021), while also reducing symptoms of anxiety and depression (Cerrillo-Urbina et al., 

2015; Da Silva et al., 2020; Zang, 2019). 

Likewise, adults with ADHD who are more physically active suffer from less self-

reported behavioural impulsivity (Abramovitch et al., 2013); they also report less worry, 

fewer intrusive thoughts, and more positive affect (Abramovitch et al., 2013; Koch et al., 

2022). However, there have been very few chronic physical activity interventions 

conducted on adults with ADHD, and most have been completed only recently. For 

example, one study assessed a six-week yoga intervention for women with ADHD and 

reported no improvement in executive function (Fritz & O’Connor, 2022). Another study 

assessed a 24-week Pilates intervention for adults with ADHD; while they found 

immediate improvements in executive functions, improvements were not all sustained at 

the six-week follow up (Kouhbanani et al., 2022). With respect to mental health, Fritz and 
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O’Connor (2022) reported no changes in mood while Kouhbanani and colleagues (2022) 

did not report on mental health measures. Importantly, unlike yoga and Pilates, many of 

the chronic interventions conducted in children that report benefits to executive 

functioning or mental health incorporate more moderate to vigorous aerobic-based 

activities. As such, more aerobic-based interventions at greater intensities may be needed 

to impact executive functioning and mental health.  

1.3 The Role of Cardiorespiratory Fitness  

1.3.1 The Cardiorespiratory Hypothesis 

The positive impacts of chronic aerobic physical activity on the brain are largely 

attributed to the adaptive changes it makes to the cardiorespiratory system and the 

corresponding increases in cardiorespiratory fitness (CRF), the body’s ability to intake 

and circulate oxygen throughout the body to meet task demands (Caspersen et al., 1985).  

While CRF is genetically linked, it is also associated with physical activity (Fritz & 

O’Connor, 2018; Miyamoto-Mikami et al., 2018; Teran-Garcia et al., 2008) with 

increases from longer engagement at moderate to vigorous intensities (Klevjer et al., 

2023; Gormley et al., 2008; Scribbans et al., 2016). At a physiological level, increased 

CRF coincides with structural and functional adaptations that increase blood volume, 

cardiac performance, and angiogenesis (Raghuveer et al., 2020). These adaptions occur 

throughout the body and brain, and importantly a recent systematic review by Salzman 

and colleagues (2022) found that adults with higher fitness had greater cerebral 

oxygenation.  
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The data support a cardiorespiratory hypothesis whereby chronic physical activity 

improves cognitive functioning because it increases CRF and cerebral oxygenation 

(Agbangla et al., 2019; Salzman et al., 2022). Stimpson and colleagues (2018) delineate 

this relationship as it relates to cardiovascular fitness, a subset of cardiorespiratory fitness 

that focuses on the heart and blood vessels and arteries. First, chronic engagement in 

physical activity improves cardiovascular fitness, which can improve cerebral 

angiogenesis (the development of new blood vessels) and circulation. Improved 

vasculature and circulation promote increases in cerebral blood volume, cerebral 

oxygenation, and support the upregulation of neurotrophins and neurotransmitters. 

Finally, it is hypothesized that better circulation and access to necessary resources 

facilitate improved cognitive function. Stimpson and colleagues also describe the longer-

term impacts of improved cerebral vasculature including increased brain plasticity and 

positive structural changes that elicit cognitive benefits.  

1.3.2 CRF, Executive Functions, and Mental Health 

While researchers comment that there are likely many different paths that contribute 

to chronic physical activity-cognitive interactions, improvements in CRF may be an 

important component. Generally, in neurotypical children and adolescents, higher CRF is 

associated with better academic performance (Álvarez-Bueno et al, 2020) and executive 

functioning (Bento-Torres et al., 2019; Chaddock et al., 2012; Dupuy et al., 2015; Kao et 

al., 2016; Meijer et al., 2021; Van Waelvelde et al., 2020), and the two are likely related 

(Visier-Alfonso et al., 2021; Yangüez et al., 2021). Higher CRF is also associated with 

better mental health (Gianfredi et al., 2021; Kandola et al., 2019; Schuch et al., 2016), 
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especially for those experiencing high stress (Gerber et al., 2013). But, again, this has 

only been demonstrated in neurotypical populations. Therefore, given that adults with 

ADHD experience executive dysfunction (Alderson et al., 2013; Jarrett, 2016; Marx et 

al., 2009; Mohamed et al., 2021) and greater incidents of mental illness (Hesson & 

Fowler, 2018), the relationship between CRF and executive function, and mental health is 

of particular interest in this population. However, limited research has been done to 

examine the connection between CRF and executive functioning in adults with ADHD. 

At the time of this dissertation, only two studies have been conducted. One study by 

Jeoung (2014) noted positive associations between self-reported symptoms of executive 

dysfunction and fitness in adult men with ADHD. The other study by Mehren and 

colleagues (2019) found positive associations between CRF and inhibitory control 

performance (as measured by the Flanker Task). However, these studies are not without 

limitations. Jeoung (2014) did not objectively assess executive function and while 

Mehren and colleagues (2019) did, they only examined inhibitory control and did not 

examine the other two executive functions, working memory and mental flexibility. As 

such, more research was needed to understand the association between CRF and 

executive functioning in adults with ADHD.  Furthermore, to the best of the author’s 

knowledge, the association between CRF and mental health had yet to be investigated for 

adults with ADHD. The first and second aims of this thesis were to help fill those two 

gaps.  

Given the potential benefits of CRF on executive function and mental health, it is 

important to consider how to best implement a program of chronic physical activity that 



Ph.D. Thesis – M. Ogrodnik; McMaster University – Kinesiology 

 21 

has the potential to increase CRF in adults with ADHD. Unfortunately, in both children 

and adults, the presence of ADHD and greater ADHD symptom severity coincides with 

lower CRF (Fritz & O’Connor, 2018; Jeoung, 2014; Jeyanthi et al., 2019; Muntaner-Mas 

et al., 2020) and less participation in physical activity (Fritz & O’Connor, 2018; Mercurio 

et al., 2021). Therefore, understanding why people with ADHD are less physically active 

is important, especially the unique barriers and facilitators they face because of their 

ADHD symptoms. However, no study had explored this in adults with ADHD.  

1.4 Objectives and Hypothesis  

1.4.1 General Purpose of Dissertation 

The purpose of this dissertation was to first explore the associations of CRF with 

executive functions and mental health in an adult ADHD population, and then understand 

the unique barriers and facilitators adults with ADHD face when trying to be more 

physically active as a promising interventional support strategy for increasing CRF.  

1.4.2 Specific Objectives and Hypotheses 

The specific objectives and hypotheses for each study included in this dissertation were 

to: 

Study 1 – The objective of Study 1 was to examine the cross-sectional 

differences and associations between CRF and executive functioning 

outcomes (working memory, cognitive flexibility, and inhibitory control) in 

adults with ADHD and controls. It was hypothesized that those with ADHD 

would have poorer performance on all three measures of executive 

functioning compared to controls. It was also hypothesized that higher CRF 
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would be associated with better performance on all executive functions and 

that these associations would be stronger for adults with ADHD than controls.  

Study 2 – The objective of Study 2 was to examine the cross-sectional 

differences and associations between CRF and mental health outcomes 

(depression, anxiety, and perceived stress) in adults with ADHD and controls. 

It was hypothesized that those with ADHD would have worse mental health 

than controls and that higher CRF would be associated with better mental 

health and that these associations may be stronger for adults with ADHD than 

controls.  

Study 3 – The objective of Study 3 was to document the barriers to and 

facilitators to physical activity as identified by adults with ADHD via semi-

structured interviews. It was hypothesized that adults with ADHD would have 

unique barriers associated with their ADHD symptoms.  

1.5 Context of the Dissertation: COVID-19 

It is important to note that the data collected for each study of this dissertation 

occurred during the COVID-19 pandemic. To conduct research during this time, research 

protocols were developed to be adaptable to the ever-changing public health measures, 

including lockdown measures that restricted in-person contact with anyone outside of 

one’s household. Consequently, these unprecedented conditions constrained the research 

methods that were used. For example, the gold-standard way to measure CRF is using a 

VO2max test (Fletcher et al., 2001); however, such tests require substantial in-person 

contact and would have been incompatible with public health measures. As such, an 
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estimated CRF protocol was used because the participant could complete it 

independently. COVID-19 health and safety measures also impacted responses to 

measures of physical activity. Based on pre-pandemic research, the 7-Day Physical 

Activity Recall interview provides useful estimates of habitual physical activity (Blair et 

al., 1985; Steinhardt & Dishman, 1989); however, during data collection, the participants 

assessed here voiced unique constraints concerning self-isolation and safe access to 

public spaces. Therefore, although the 7-Day Physical Activity Recall interview was 

collected the analyses for Studies 1 and 2 rely exclusively on CRF. Further discussion of 

the impact of COVID-19 on the program of research is described in Section 5.2 of the 

General Discussion.    

1.6 Summary 

Three different research projects were completed to better understand the 

associations between CRF and executive functioning (Study 1) and mental health (Study 

2) in adults with ADHD. Given that those with ADHD tend to be less fit and less 

physically active than the general population (Fritz & O’Connor, 2018), potential barriers 

and facilitators to getting physically active were identified via semi-structured interviews 

with adults with ADHD (Study 3). Each study is presented in detail via their published 

manuscripts in the following three chapters and followed by a general discussion. The 

general discussion synthesizes key findings and highlights the importance of this work for 

researchers and physical activity professionals working in the fields of health and exercise 

psychology and ADHD. Future research directions and broader societal considerations 

are also discussed.  
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CHAPTER 2: 

Exploring the relationship between cardiorespiratory fitness and executive 

functioning in adults with ADHD 
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Preamble 

Exploring the relationship between cardiorespiratory fitness and executive 

functioning in adults with ADHD serves as the first study in this dissertation. This study 

examined cross-sectional associations between cardiorespiratory fitness and executive 

function, for those with and without ADHD. 

The chapter is included in manuscript form, which has been published in Brain Science. 

The manuscript is formatted in alignment with the author guidelines for Brain Science 

and is included as accepted for publication. The published version of this manuscript can 

be found at: https://doi.org/10.3390/brainsci13040673 

The copyright for this manuscript is held by the authors. As noted for all MDPI journals, 

“Articles are licensed under an open access Creative Commons CC BY 4.0 license 

meaning that anyone may download and read the paper for free. In addition, the article 

may be reused and quoted provided that the original published version is cited. These 

conditions allow for maximum use and exposure of the work, while ensuring that the 

authors receive proper credit” (MDPI, n.d.).  

Contributions of Study 1 to the overall dissertation 

Executive dysfunction is a common challenge for adults with ADHD. However, current 

research suggests that physical activity may be a useful support to help boost executive 

functioning. While some research has documented the benefit of acute and chronic 

physical activity on executive functioning in an adult ADHD sample, there is limited 

research that has investigated the relationship between aerobic adaptations that 

accompany chronic physical activity engagement—known as cardiorespiratory fitness—

and executive functioning in this population. To the authors’ knowledge, Study 1 is the 

first study to examine the relationship between estimated cardiorespiratory fitness and 

three domains of executive functioning as measured via lab-based assessments for adults 

with and without ADHD. While mean performance on measures of executive function did 

not differ by group, data support an association between higher estimated 

cardiorespiratory fitness and incongruent trial accuracy on the Stroop task, a measure of 

inhibitory control.  
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CHAPTER 3: 

Mental health in adults with ADHD: Examining the relationship with 

cardiorespiratory fitness 
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Preamble 

Mental health in adults with ADHD: Examining the relationship with 

cardiorespiratory fitness serves as the second study in this dissertation. This study 

examined cross-sectional associations between cardiorespiratory fitness and mental 

health, for those with and without ADHD. 

The chapter is a finalized paper, which has been published in the Journal of Attention 

Disorders. The manuscript is formatted in alignment with the author guidelines for the 

Journal of Attention Disorders and is included as accepted for publication. The published 

version of the manuscript can be found at: https://doi.org/10.1177/10870547231158383 

The copy right for this manuscript is held by the owners. The Journal of Attention 

Disorders published the contribution under an open access Creative Commons Attribution 

- Non-Commercial licence (CC BY-NC 4.0; see Appendix C.1). 

Contributions of Study 2 to the overall dissertation 

Study 2 is the first study to examine the relationship between CRF and mental health in 

adults with ADHD. While executive dysfunction is a hallmark of ADHD, adults with 

ADHD also experience poor mental health. Study 2 documents the significantly higher 

prevalence of poor mental health in adults with ADHD than controls as revealed by 

higher self-reported depression, anxiety, and stress symptoms. Across both groups, lower 

CRF was significantly associated with worse depression, anxiety, and stress. However, 

higher estimated CRF was associated with lower stress for those with ADHD. Among 

those with less severe ADHD symptoms, higher perceived CRF was associated with 

lower depressive symptoms. Taken together, data highlight the mental health issues faced 

by adults with ADHD and reveal an association between higher CRF and better self-

reported mental health.  
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CHAPTER 4: 

Exploring barriers and facilitators to physical activity in adults with ADHD: A 

qualitative investigation 
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Preamble 

Exploring barriers and facilitators to physical activity in adults with ADHD: A 

qualitative investigation serves as the third and final study in this dissertation. Through 

semi-structured interviews, key barriers and facilitators to being physically active for 

adults with ADHD were identified and organized thematically using the Theoretical 

Domains Framework. 

The chapter is included in manuscript form, which has been accepted in the Journal of 

Developmental and Physical Disabilities. The manuscript is formatted in alignment with 

the author guidelines for the Journal of Developmental and Physical Disabilities and is 

included as accepted for publication. The published version of this manuscript can be 

found at: https://doi.org/10.1007/s10882-023-09908-6.  

The copy right for this manuscript is held by the owners and is reproduced in this 

dissertation with permission from Springer Nature. As noted in the Publication 

Agreement “Ownership of copyright in the Article will be vested in the name of the 

Author. When reproducing the Article or extracts from it, the Author will acknowledge 

and reference first publication in the Journal … to reuse the Version of Record or any part 

in a thesis written by the same Author, and to make a copy of that thesis available in a 

repository of the Author(s)’ awarding academic institution, or other repository required 

by the awarding academic institution. An acknowledgement should be included in the 

citation: “Reproduced with permission from Springer Nature”” (See Appendix C.2). 

Contributions of Study 3 to the overall dissertation 

Physical activity is an important precursor to improving CRF; however, adults with 

ADHD tend to engage in less physical activity than their neurotypical peers. Study 3 is 

the first to identify the unique barriers and facilitators to physical activity from the 

perspective of adults with ADHD. Data from 30 semi-structured interviews were 

thematically analyzed and organized using the Theory Domains Framework. Unique 

ADHD-related barriers (e.g., feeling over/under-stimulated or executive dysfunction) 

made goal-oriented, planned behaviour challenging to follow through. However, unique 

facilitators (e.g., “quenching” hyperactivity or managing ADHD without medication) 

were related to improved physical activity engagement. Results from this study can be 

used to inform the development of physical activity resources designed to meet with 

unique needs of those with ADHD.  
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CHAPTER 5: 

GENERAL DISCUSSION 
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Adults with ADHD have been largely excluded from health and exercise 

psychology research. My dissertation provides novel insights into the unique challenges 

and opportunities to getting physically active faced by adults with ADHD and identifies 

cardiorespiratory fitness (CRF) as a marker associated with some better cognitive and 

mental health outcomes. Data from Study 1 support that higher estimated CRF is 

associated with better inhibitory control in an adult ADHD sample. This finding aligns 

with prior work by Jeoung (2014) and Merhen and colleagues (2019) and adds critical 

information about the specificity of that association by showing that the same associations 

with CRF were not observed for other executive functions, namely cognitive flexibility 

and working memory. Study 2 serves as an important reminder that adults with ADHD 

are not only struggling with executive dysfunction, but that their mental health suffers 

too. In Study 2, adults with ADHD reported significantly higher depression, anxiety, and 

stress symptoms than neurotypical controls. Sixty seven percent of our participants with 

ADHD reported moderate to extremely severe mental health concerns in at least one 

subscale, compared to 36% of controls. Study 2 was also the first to document an 

association between CRF and mental health in adults with ADHD; higher estimated CRF 

was associated with lower perceived stress, and higher perceived CRF was associated 

with lower depression, anxiety, and perceived stress symptoms. Exploratory analyses 

revealed that some of these associations were stronger in adults with ADHD than in 

controls and the strength of some of those associations differed depending on ADHD 

symptom severity. For example, higher perceived CRF was associated with fewer 

depressive symptoms but only among those with less severe ADHD symptoms, 
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suggesting that potential positive impacts of CRF may not benefit everyone equally. 

Finally, Study 3 was the first to document unique barriers and facilitators to getting 

physically active as described by adults with ADHD through semi-structured interviews. 

Interestingly, the results revealed unique ADHD-related barriers and facilitators to being 

physically active. For example, some symptoms (e.g., feeling over/under-stimulated or 

executive dysfunction) made goal-oriented, planned behaviour challenging to follow 

through whereas being physically active was seen as a great way to “quench” experiences 

of hyperactivity. This highlights the often-overlooked duality of neurodivergence where 

there are both challenges and strengths depending on the contexts. The implications of 

these contributions are discussed below before acknowledging the limitations of this work 

and providing suggestions for the future. 

5.1 Implications of the Research 

Study 1 prompts reflection on optimal approaches to investigating executive 

dysfunction in an adult ADHD context. In our sample, those with ADHD performed 

comparably to controls on measures of executive function. This was contrary to the 

authors’ hypotheses and to some prior research demonstrating group differences in 

performance (e.g., Alderson et al., 2013; Boonstra et al., 2005; Müller et al., 2007). 

However, not all prior research has found significant group differences between adults 

with and without ADHD on measures of executive function (Barkley & Murphy, 2011). 

Furthermore, self-reported executive dysfunction may be more discriminatory than 

objective measures, as noted by Fuermaier and colleagues (2015). Arguably, in 

comparison to highly controlled and contrived lab-based evaluations, one’s perceptions of 
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their own executive dysfunction may be more closely connected to the impairments one 

experiences in daily life (Barkley & Murphy, 2011). As such, subjective rating scales may 

be more ecologically valid to understand executive dysfunction in adult ADHD than 

objective lab-based measures (Barkley, 2011; Kamradt et al., 2021; Baggio et al., 2020). 

Therefore, incorporating rating scales of executive functioning such as the Barkley 

Deficits in Executive Functioning Scale (BDEFS) is recommended for future work.  

That said, the lab-based objective measure of inhibitory control was the only 

performance metric that correlated with CRF. Previous research has documented 

associations between CRF and inhibitory control for children and adolescents with high 

ADHD risk (Brassel et al., 2017) and adults with ADHD (Mehren et al., 2019). 

Interestingly, adiposity has also been selectively associated with inhibitory control (Song 

et al., 2016). However, it is unclear why inhibitory control may have a particular 

connection with physiological measures in comparison to other executive functions. 

Given that inhibitory control has been previously described as the hallmark of executive 

dysfunction in ADHD (Chmielewski et al., 2019; Wodka et al., 2007), future research is 

needed to unpack this.  

In addition to physiological measurements of CRF, Study 2 suggests merit in 

capturing one’s psychological perceptions of CRF where higher self-perceived CRF was 

associated with better mental health overall, whereas estimated CRF was only associated 

with less perceived stress. While it is true that physiological CRF has a direct impact on 

the reactivity of the stress system (Forcier et al., 2006), self-perceptions of CRF may be 

influenced by psychosocial concepts related to self-esteem, which tends to be lower in 
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adults with ADHD (Cook et al., 2014; Newark et al., 2016) and in individuals suffering 

from anxiety and depression (Sowislo & Orth, 2013).  While not part of the published 

paper, Study 1 also included a measure of perceived CRF, but it was not related to 

executive functions in any way. This may suggest that aspects of executive functioning 

may be best supported by the physiological adaptations (rather than the psychological 

changes) associated with having higher CRF, whereas mental health may be supported by 

both; however, this mere speculation needs to be tested.  

Associations between CRF and mental health were also more sensitive to 

individual differences in ADHD symptom severity. In Study 2, a positive association 

between higher CRF and lower depressive symptoms was only observed for participants 

whose ADHD symptoms were less severe. While this analysis was exploratory in nature 

and results cannot conclude why this is true, the results point to the possibility that 

strategies for increasing CRF in adults with ADHD may provide measurable support 

when symptoms are less severe, but it may not provide measurable support when 

symptoms are more severe. Indeed, adult ADHD symptom severity can impact learning 

through reward or punishment and even rates of criminal convictions (Anker et al., 2021; 

Morris et al., 2023), suggesting important individual differences among individuals with 

ADHD that cannot be met with a one-sized-fits-all approach to symptom management. 

When considering not only ADHD symptom management, individual differences in 

mental health and psychiatric comorbidities tend to increase with ADHD symptom 

severity (Saccaro et al., 2021). Sadly, the poor mental health rates noted in Study 2 are 

alarming but not surprising, given prior reports that this population suffers from high rates 
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of attempted suicide and an increased risk of death from self-harm (Fuller-Thomson et al., 

2022; Sun et al., 2019); emphasizing the need for supports to improve the mental health 

of those with ADHD.  

Overall, data from Studies 1 and 2 provide evidence of an association between 

CRF and inhibitory control, and mental health, which lends support to the 

cardiorespiratory hypothesis (Salzman et al., 2022; Stimpson et al., 2018). While Studies 

1 and 2 cannot speak to whether improved CRF impacted outcomes or whether this was a 

result of enhanced cerebral oxygenation (which is a central tenant of the cardiorespiratory 

hypothesis) the results do provide preliminary evidence that higher CRF is better when it 

comes to inhibitory control and mental health in adults with ADHD. This work represents 

an important launch point for future interventional work. Of particular interest would be 

high-quality randomized control trials that incorporate a neuroimaging component to 

directly assess whether increasing CRF improves executive functioning and/or mental 

health, whether improvements are related to increased cerebral oxygenation, and to 

identify the best type of physical activity to do so.  

As we look to find more ways to support adults with ADHD, the observed 

associations between CRF, inhibitory control and mental health suggest that strategies to 

improve CRF may be a promising way to provide additional support. Physical activity is 

a modifiable lifestyle intervention that improves CRF and has demonstrated promising 

results for adults with ADHD (e.g., Abramovitch et al., 2013; Gapin et al., 2015; Koch et 

al., 2022; LaCount et al., 2022; Mehren et al., 2019). The results from Study 3 reveal 

unique barriers and facilitators that could impact the implementation of physical activity 
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as a support strategy. For example, if a personal trainer discussed the value of getting 

active in the context of managing symptoms of hyperactivity, this may be a helpful 

motivator. Additionally, if the personal trainer provided check-in opportunities to their 

client with ADHD around whether they were feeling over or under-stimulated by the 

activity and adjusted accordingly, this may help develop a positive relationship with both 

the trainer and the activity itself. Generally, discussing barriers and facilitators in the 

context of experiencing executive dysfunction may also help someone with ADHD feel 

understood. As a participant described, “ADHD is still one of those invisible illnesses 

that’s not so understood. You’re really trying to advocate for yourself against people who 

don’t have resources themselves.” Learning about ADHD and recognizing that there are 

unique barriers and facilitators to getting physically active for this population may help 

adults with ADHD feel more supported by professionals. Over half of the participants 

indicated that they wanted credible and accessible information about physical activity that 

was tailored to their ADHD needs. The results are in line with a recent online survey of 

117 adults with ADHD where participants expressed the desire for in-person support from 

an exercise professional or a personalized exercise plan (Cochrane et al., 2022). 

Designing personalized physical activity interventions for individuals with ADHD that 

considers the unique barriers and facilitators revealed in Study 3 has the potential to not 

only improve ADHD symptoms and comorbidities but also create a more inclusive 

context around movement that is more enjoyable, feasible, and adherable over the long 

term.  
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Interestingly, participants in Study 3 identified that managing their ADHD 

symptoms without medication was a facilitator to being physically active. For example, 

one participant noted, “I didn’t want to jump right into medication…but I wanted to see if 

there were ways to manage my ADHD without relying on medication.” This was also 

noted by Cochrane and colleagues (2022) who found that unmedicated participants were 

more willing to engage in exercise as a standalone treatment option while all participants, 

medicated or not, were willing to engage in exercise as an adjunct treatment. Moving 

forward, interventions designed to support ADHD should consider the combined effects 

of exercise and medication for adults with ADHD.  

Finally, this program of research underscores the importance of collecting 

demographic information to capture the heterogeneity of the sample to inform the 

interpretation and application of the results. For example, our sample was highly educated 

and more physically active than other ADHD samples (Canu et al., 2021; Fritz & 

O’Connor, 2018). Consequently, our participants may have already developed useful 

cognitive support strategies to manage their executive dysfunction, which may have 

contributed to the null group effect for executive functioning in Study 1. Furthermore, in 

Study 3, our sample was also predominantly women who had been diagnosed later in life. 

While it was great to capture these voices, their unique experiences may be different from 

men with ADHD and those who were diagnosed earlier in life. Again, this underscores 

the importance of capturing demographic information and this practice should be 

continued in future work.  
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5.2 Limitations and Future Considerations 

While this dissertation makes a substantial contribution to the adult ADHD 

literature, this program of research is not without limitations. First and foremost, it is 

important to remember that this dissertation happened during the COVID-19 pandemic. 

Unprecedented restrictions on research meant that my original lab-based research was 

halted, and a new virtual program of research was designed and executed. The virtual 

protocol was favourable because it made data collection resilient against the everchanging 

public health measures, including the potential for further lockdowns and restrictions on 

in-person activities. The virtual protocol also meant that we could recruit adults with 

ADHD from different geographic locations. However, going virtual put restrictions on the 

types of methods that could be used. Ideally, we would have collected physiological 

measurements of CRF using the gold standard VO2max test (Fletcher et al., 2001) and 

measured cerebral oxygenation using functional Near Infrared Spectroscopy (Albinet et 

al., 2014; Ferrari & Quaresima et al., 2012) but that was not possible in the virtual space. 

Instead, we opted for an estimated CRF protocol that could be administered and executed 

by the participant independently.  

Changes to COVID-19 health and safety protocols also impacted our measure of 

physical activity using the 7-Day Physical Activity Recall interview (Sallis et al., 1985). 

Note that these data were not included in the published papers because many participants 

reported additional constraints to being physically active such as self-isolation and 

avoiding public spaces or limited access to recreational facilities. Fifty percent of 

participants indicated that their physical activity levels over the past three months were 
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different from their physical activity level over the past week, the latter being what was 

captured by the 7-Day Physical Activity Recall interview they completed (See Table 1). 

Previous research has documented that the physical activity recall interview provides 

useful estimates of habitual physical activity (e.g., Blair et al., 1985; Steinhardt & 

Dishman, 1989); however, this was likely not the case during the unique context of the 

COVID-19 pandemic. As such, this dissertation focused on CRF without including 

chronic physical activity behaviour for Studies 1 and 2. However, future research should 

consider incorporating measures of chronic physical activity when testing the 

cardiorespiratory hypothesis.  

It is important to recognize that Studies 1 and 2 were cross-sectional projects, and 

as such, we are unable to inform on the causality of the relationships that were observed. 

Although we have framed the results around the cardiorespiratory hypothesis which 

postulates that increases in CRF improve executive functioning and mental health, we 

also acknowledge that the reverse causation is equally possible: that individuals with 

better executive functioning are more likely to engage in health protective behaviours like 

physical activity that can increase CRF and benefit other health outcomes (Gray-Burrows 

et al., 2019). Furthermore, it is important to consider the contribution of psychosocial 

changes that can occur alongside physiological adaptations. For example, improved self-

esteem may arise from less executive dysfunction, better mental health, and more 

physical activity. For example, a recent study by Aviv and colleagues (2021) found that 

adding a 10-week horseback riding program as adjunctive therapy for children medicated 
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for ADHD improved their self-reported executive functioning and self-esteem but it was 

their improved self-esteem that predicted subsequent executive functioning at follow-up.  

It is also important to recognize that this dissertation only included participants 

who self-reported a formal diagnosis of ADHD. While there is value in working with 

those who have a formal diagnosis, it can also exclude people who suffer from ADHD 

and are undiagnosed. The reality is that obtaining an official diagnosis of ADHD can be a 

lengthy process. It has been described as “an uphill struggle” (Matheson et al., 2013) that 

can be precluded by financial costs, a lack of access to the necessary healthcare providers, 

and undo exposure to negative stigmatization. Consequently, not everyone who 

experiences ADHD symptoms can or will seek a diagnosis. As one participant in a study 

by Matheson and colleagues (2013) described, “Putting somebody with ADHD through a 

bureaucracy is torture… it’s like treating a diabetic in a bakery shop.” Future work with 

psychologists and physicians to add assessments that can classify individuals who self-

identify as having ADHD but are undiagnosed may be one way to reduce this barrier. 

Adding to the complexity of diagnosis is the fact that the diagnostic criterion for adult 

ADHD, in general, is not perfect, with many clinicians reporting a lack of confidence to 

diagnose adult cases (Schneider et al., 2019). The diagnostic criteria also differ by 

geographic location; for example, in Europe, emotional dysregulation is a key criterion 

whereas this is not included in the DSM-5 (Kooij et al., 2019). Many people with ADHD 

self-report experiencing emotional dysregulation, or what some in the community 

describe as rejection-sensitive dysphoria (RSD) where they experience extreme and 

severe emotional pain in response to feelings of rejection or failure (Dodson, 2023). 
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Alongside understanding supports for those with ADHD, continued work and consensus 

on diagnostic criteria and processes for adult ADHD are needed.  

Finally, data from Study 3 focused on barriers and facilitators to physical activity 

through the lens of adults with ADHD. Although we did not use an intersectional 

framework (Cho et al., 2013; Crenshaw, 1990), we recognize that each person has many 

different pieces to their identity—whether that be related to race, ethnicity, gender, 

sexuality, partner status, additional disabilities, caregiver status etc.—and all of which can 

interact with each other and with their experiences of having ADHD and getting 

physically active. For example, experiencing ableism, racism, sexism, homophobia, 

and/or transphobia have been shown to negatively impact physical activity engagement 

(e.g., Herrick & Duncan, 2018a; Herrick & Duncan, 2018b; Jones et al., 2017; Mason & 

Koehli, 2012; Smith et al., 2021) and should be considered in future work. Alongside 

social location, considering societal context is important. For example, current Western 

societies are rooted in both capitalistic views (i.e., the need to consistently work to 

produce output) and neurotypical expectations (i.e., the consistent reliance on executive 

functioning to produce these outputs). These systems and expectations are challenging 

and stressful for those with ADHD and can lead to negative health outcomes. Therefore, 

while understanding ways to support individuals with ADHD using modifiable lifestyle 

changes, we acknowledge that this is a Band-Aid solution to a more systemic problem; it 

is also important to shift sociocultural ideas, norms, and spaces to whole-heartedly 

include those with disabilities and recognize the value in neurodiversity. 
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5.3 Conclusion 

 In conclusion, this work provides insight into the potential benefit of CRF for 

inhibitory control and mental health. This mixed-methods dissertation provides novel 

insights into the adult ADHD health and exercise psychology literature, an understudied 

area of research. Quantitatively, we observed a selective positive association between 

higher CRF and inhibitory control that was not observed for cognitive flexibility and 

working memory (Study 1) alongside positive associations between higher CRF and 

measures of mental health, including depression, anxiety, and stress symptoms (Study 2). 

Some associations were stronger in adults with ADHD and differed depending on ADHD 

symptom severity, suggesting that future research should not assume that the potential 

positive impacts of CRF will benefit everyone equally. Qualitatively, this dissertation 

contributed valuable knowledge regarding the unique barriers and facilitators to getting 

physically active as identified by adults with ADHD, which will help to inform future 

interventions to support those with ADHD.  
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Table 1.  

 

Self-reported difference between physical activity as captured by the 7-Day Physical 

Activity Recall Interview and physical activity over the last three months 

 

Response Options  ADHD  

# of Responses (%) 

n = 36  

Control  

# of Responses (%) 

n = 36  

More  7 (19%) 5 (14%) 

About the same  19 (53%) 17 (47%) 

Less  10 (28%) 14 (39%) 
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APPENDIX A: STUDY 1 & 2 MATERIALS 

A.1 Connors Adult ADHD Rating Scale  

A.2 Physical Activity Readiness Questionnaire  

A.3 Depression Anxiety Stress Scale  
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A.1 Connors Adult ADHD Rating Scale 

 

Six sample items of 30 total. Copyright © 1999 Multi-Health Systems Inc. All rights 

reserved. Sample items reproduced with permission from MHS. 

 

 

1. Things I hear or see distract me from what I’m doing.  

2. I have problems organizing my tasks and activities.  

3. Sometimes my attention narrows so much that I’m oblivious to everything else; 

other times it’s so broad that everything distracts me.  

4. I make careless mistakes or have trouble paying close attention to detail.  

5. I interrupt others when they are working or playing.  

6. I have trouble finishing job tasks or schoolwork. 
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A.2 Physical Activity Readiness Questionnaire 

 

1. Do you have a medical condition that requires you to avoid strenuous exercise?  

2. Has your doctor ever said that you have a heart condition and that you should only 

do physical activity recommended by a doctor?  

3. Do you feel pain in your chest when you do physical activity?  

4. In the past month, have you had chest pain when you were not doing physical 

activity?  

5. Do you lose balance because of dizziness or do you lose consciousness?  

6. Do you have a bone or joint problem (for example, back, knee or hip) that could 

be made worse by a change in your physical activity?  

7. Is your doctor currently prescribing drugs (for example, water pills) for your blood 

pressure or heart condition?  

8. Do you know of any other reason why you should not do physical activity?  

9. Are you colour blind?  
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A.3 Depression Anxiety Stress Scale 

 

 

DAS S Name: Date: 

Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the statement 
applied to you over the past week.  There are no right or wrong answers.  Do not spend too much time 
on any statement. 

The rating scale is as follows: 

0  Did not apply to me at all 
1  Applied to me to some degree, or some of the time 
2  Applied to me to a considerable degree, or a good part of time 
3  Applied to me very much, or most of the time 
 

1 I found myself getting upset by quite trivial things 0      1      2      3 

2 I was aware of dryness of my mouth 0      1      2      3 

3 I couldn't seem to experience any positive feeling at all 0      1      2      3 

4 I experienced breathing difficulty (eg, excessively rapid breathing, 
breathlessness in the absence of physical exertion) 

0      1      2      3 

5 I just couldn't seem to get going 0      1      2      3 

6 I tended to over-react to situations 0      1      2      3 

7 I had a feeling of shakiness (eg, legs going to give way) 0      1      2      3 

8 I found it difficult to relax 0      1      2      3 

9 I found myself in situations that made me so anxious I was most 
relieved when they ended 

0      1      2      3 

10 I felt that I had nothing to look forward to 0      1      2      3 

11 I found myself getting upset rather easily 0      1      2      3 

12 I felt that I was using a lot of nervous energy 0      1      2      3 

13 I felt sad and depressed 0      1      2      3 

14 I found myself getting impatient when I was delayed in any way 
(eg, elevators, traffic lights, being kept waiting) 

0      1      2      3 

15 I had a feeling of faintness 0      1      2      3 

16 I felt that I had lost interest in just about everything 0      1      2      3 

17 I felt I wasn't worth much as a person 0      1      2      3 

18 I felt that I was rather touchy 0      1      2      3 

19 I perspired noticeably (eg, hands sweaty) in the absence of high 
temperatures or physical exertion 

0      1      2      3 

20 I felt scared without any good reason 0      1      2      3 

21 I felt that life wasn't worthwhile 0      1      2      3 

 
 Please turn the page  
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Reminder of rating scale: 

0  Did not apply to me at all 
1  Applied to me to some degree, or some of the time 
2  Applied to me to a considerable degree, or a good part of time 
3  Applied to me very much, or most of the time 
 

22 I found it hard to wind down 0      1      2      3 

23 I had difficulty in swallowing 0      1      2      3 

24 I couldn't seem to get any enjoyment out of the things I did 0      1      2      3 

25 I was aware of the action of my heart in the absence of physical 
exertion (eg, sense of heart rate increase, heart missing a beat) 

0      1      2      3 

26 I felt down-hearted and blue 0      1      2      3 

27 I found that I was very irritable 0      1      2      3 

28 I felt I was close to panic 0      1      2      3 

29 I found it hard to calm down after something upset me 0      1      2      3 

30 I feared that I would be "thrown" by some trivial but 
unfamiliar task 

0      1      2      3 

31 I was unable to become enthusiastic about anything 0      1      2      3 

32 I found it difficult to tolerate interruptions to what I was doing 0      1      2      3 

33 I was in a state of nervous tension 0      1      2      3 

34 I felt I was pretty worthless 0      1      2      3 

35 I was intolerant of anything that kept me from getting on with 
what I was doing 

0      1      2      3 

36 I felt terrified 0      1      2      3 

37 I could see nothing in the future to be hopeful about 0      1      2      3 

38 I felt that life was meaningless 0      1      2      3 

39 I found myself getting agitated 0      1      2      3 

40 I was worried about situations in which I might panic and make 
a fool of myself 

0      1      2      3 

41 I experienced trembling (eg, in the hands) 0      1      2      3 

42 I found it difficult to work up the initiative to do things 0      1      2      3 
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APPENDIX B: STUDY 3 MATERIALS 

B.1 Connors Adult ADHD Rating Scale  

B.2 Semi-Structured Interview Questions 
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B.1 Connors Adult ADHD Rating Scale 

 

Six sample items of 30 total. Copyright © 1999 Multi-Health Systems Inc. All rights 

reserved. Sample items reproduced with permission from MHS. 

 

 

1. Things I hear or see distract me from what I’m doing.  

2. I have problems organizing my tasks and activities.  

3. Sometimes my attention narrows so much that I’m oblivious to everything else; 

other times it’s so broad that everything distracts me.  

4. I make careless mistakes or have trouble paying close attention to detail.  

5. I interrupt others when they are working or playing.  

6. I have trouble finishing job tasks or schoolwork. 
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B.2 Semi-Structured Interview Questions 

 

1. What sort of physical activity do you currently participate in?  

2. What sort of physical activity have you participated in the past? 

3. How, if at all, has your physical activity levels changed since the onset of the 

COVID-19 pandemic? 

4. How, if at all, do your previous physical activity levels influence your current 

decisions to participate in physical activity?  

5. When you being physically active, how do you feel like it impacts you?  

6. What do you believe are the greatest barriers to you being physically active?  

7. What do you believe are the greatest facilitators to you being physically active? 

8. How, if at all, do you feel your ADHD symptoms impact your ability to 

participate in physical activity?  

9. What, if at all, do you know about the relationship between physical activity and 

ADHD symptoms?  

10. What information, if any, informed your knowledge about the relationship 

between physical activity and ADHD symptoms?  

11. How, if at all, would you want to learn about future research related to physical 

activity and ADHD research? 
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APPENDIX C: COPYRIGHT PERMISSIONS 

C.1 Permission from SAGE (Chapter 3) 

C.2 Permission from Springer Nature (Chapter 4) 
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C.1 Permission from SAGE (Chapter 3) 
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