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Abstract 

Do Bilinguals With ADHD Suffer a ‘Double Disadvantage’?: An Investigation of  

Vocabulary Size and Inhibitory Control in Young Adult Bilinguals With ADHD  

Melanie Brouillard, Ph.D. 

Concordia University, 2025 

In today’s increasingly bilingual world—where one in twenty adults is diagnosed with 

attention-deficit/hyperactivity disorder (ADHD)—surprisingly little is known about how 

bilingualism and ADHD interact. This dissertation investigated how vocabulary size and 

inhibitory control are influenced by bilingualism, ADHD, and their intersection in young adults. 

Manuscript 1 examined vocabulary size in 391 English and/or French-speaking young 

adults. Study 1 grouped participants into two categories: monolinguals and bilinguals, with and 

without ADHD. Study 2 analyzed bilingualism and ADHD symptomatology as continuous 

variables. Contrary to expectations, individuals with ADHD had larger vocabularies than their 

non-ADHD peers—in both monolinguals and bilinguals and across languages. Furthermore, 

ADHD symptomatology was positively associated with vocabulary size, especially in 

monolinguals and less-balanced bilinguals, challenging deficit-based views of ADHD. 

Manuscript 2 examined response inhibition and inhibition of interference in 274 young 

adults using the stop-signal and flanker tasks. Bilinguals with ADHD showed enhanced response 

inhibition, particularly under high task demands. No group differences were found for inhibition 

of interference, where performance was high across groups. These results support the idea that 

bilingual advantages emerge under cognitive challenge—whether through aging, as previously 

documented —or in the presence of ADHD, as demonstrated here. 

Together, these findings refute the notion of a ‘double disadvantage’ for bilingual 

individuals with ADHD. Instead, both bilingualism and ADHD served as sources of cognitive 

strength. Their combination did not impose an additional burden and enhanced performance 

when cognitive demands were high. These findings highlight how linguistic and 

neurodevelopmental diversity can foster increased adaptability. 

  



iv 

Acknowledgements 

Dr. Krista Byers-Heinlein: you have changed the direction of my life, and I will be 

forever grateful to you for it. Thank you for being precisely the mentor I needed at every step of 

our 12-year journey together. I came to you just trying to survive, and you taught me not just to 

dream — but to dream big. Thank you for showing me that incredible brilliance can and should 

coexist with kindness, that we only get from the world what we allow ourselves to ask of it, and 

for the invaluable gift of your unwavering support and belief in me. You allowed me to pursue a 

profession I will cherish for the rest of my life and to follow the intellectual curiosity that led to 

these pages. That leeway enabled me to genuinely enjoy and be proud of my PhD work — a rare 

gift and the ultimate testament to your faith in me and my ideas. I will never be able to thank you 

enough, Krista. 

Dr. Diane Poulin-Dubois and Dr. Natalie Phillips: it has been an honour to work 

alongside you across the many roles you have played during my time at Concordia — from 

fellow cognition and bilingualism researchers to teachers and now committee members. Your 

passion for your work makes me proud of the department I have been part of for the past 13 

years, and I am grateful to have had you as allies throughout this time. 

Michela Martiniello: thank you for being there for me from the very first time that I dared 

to say out loud that I wanted to do a PhD, and long before that. Sharing such mutual trust, love, 

and admiration for another human being has been one of the most beautiful gifts of my life. 

Thank you for always letting me bounce my ideas off you, for your tack-sharp analytical mind 

and reflections, and for helping me become the best patient advocate I could be — your passion 

for your work will forever inspire me. I cannot wait to see what the rest of our journey holds — I 

have recently learned to dream big, and I hear it is contagious! 

To my wonderful friends Dr. Esther Schott, Andrea Sander-Montant, Jamie Borenstein-

Laurie, Corinne Sejourne, and the many, many others I carry in my heart — including KBH lab 

friends Dr. Elizabeth Morin-Lessard, Daphnée Dubé, Amel Jardak, Hilary Killam, and Dr. Ana 

Maria Gonzalez-Barrero, to name but a few: thank you for being exceptionally kind, each so 

brilliant in your unique way, and accompanying me in exploring the depths of humanity and the 

meaning of life. Your generosity, warmth, and bright intellects have touched my heart and soul, 

and each of you has inspired me to become a better version of myself at one time or another. I 



v 

am proud to call such an inspiring group, dedicated to leaving a positive mark on the world, my 

friends. 

To the many clinicians I have had the joy of sharing a cohort and program with: it has 

been an honour to stand among such caring, dedicated professionals. You make me proud of our 

profession. To the exceptional clinical supervisors I have had the privilege of learning from — 

Dr. Natalie Phillips, Dr. Yves Beaulieu, Dr. Constantina Giannopoulos, Dr. Lisa Koski, Dr. 

Maxim Lewkowski, Dr. Jennifer Russell, Dr. Louisia Starnino, Dr. Christina Gentile, and Dr. 

Kimberly Carrière, to name but a few: I carry your lessons with me in everything I do — in and 

out of session — and I look forward to the honour of passing on your passion and invaluable 

insights someday. These pages were made possible by the clinical wisdom and perspective on 

humanity you have so generously and patiently shared with me. I will forever be grateful for 

your gifts. 

Finally, to my mother: quinze ans déjà sans toi, mais le temps que nous avons eu m’a 

largement suffi pour m’apprendre qui je voulais être et me guider pour tout le reste. Je peins de 

ton amour, ta joie de vivre et ta générosité tout ce que je fais. Tu n’as pas seulement fait ton 

possible, maman, tu m’as tout donné. To everyone else who helped make this journey possible 

and cheered me on as I grappled my way up — merci! 

I dedicate this thesis to Hugo & Wolfgang M.: I hope you found love, softness, and ease 

in this world. To all the kids like us: take the leap of faith, follow your heart, find good people, 

and persevere — dreams you never even dared to dream may just come true. 

This thesis has been a labour of love — in the end, the best and only way I have found to 

help change the system. 

 

  



vi 

Contribution of Authors 

This dissertation consists of two manuscripts containing three studies, as follows: 

Manuscript 1 (Chapter 2; comprising two studies) 

Brouillard, M. & Byers-Heinlein, K. (Under review). The ADHD vocabulary size 

advantage: Monolingual and bilingual young adults with ADHD have larger vocabularies than 

controls. Preprint: https://doi.org/10.31234/osf.io/ugnjs 

MB: Conceptualization; Methodology; Investigation; Formal Analysis; Visualization;  

Writing – Original Draft Preparation; Writing – Review & Editing 

KBH: Conceptualization; Writing – Review & Editing; Supervision 

 

Manuscript 2 (Chapter 3; comprising one study) 

Brouillard, M. & Byers-Heinlein, K. (Under review). When challenges reveal advantages:  

Bilingualism enhances response inhibition in young adults with ADHD. Preprint: 

https://doi.org/10.31234/osf.io/9qy8t_v1 

MB: Conceptualization; Methodology; Investigation; Formal Analysis; Visualization;  

Writing – Original Draft Preparation; Writing – Review & Editing 

KBH: Conceptualization; Writing – Review & Editing; Supervision 

 

All authors reviewed the final manuscripts and approved their contents. 

 

  

https://doi.org/10.31234/osf.io/ugnjs


vii 

Table of Contents 

List of Tables ................................................................................................................................. ix 

List of Figures ..................................................................................................................................x 

1 General Introduction ............................................................................................................1 

1.1 Bilingualism .......................................................................................................................... 2 

1.2 Attention-Deficit/Hyperactivity Disorder ............................................................................. 3 

1.3 Vocabulary Development ...................................................................................................... 4 

1.4 Inhibitory Control ................................................................................................................. 6 

1.5 Dissertation Objectives ......................................................................................................... 8 

2 The ADHD Vocabulary Size Advantage: Monolingual and Bilingual Young Adults With 

ADHD Have Larger Vocabularies Than Controls .........................................................................11 

2.1 Introduction ..........................................................................................................................11 

2.1.1 Vocabulary Throughout the Lifespan ............................................................................11 

2.1.2 Vocabulary in Bilinguals .............................................................................................. 13 

2.1.3 Vocabulary in Individuals With ADHD ....................................................................... 14 

2.1.4 The Joint Impact of Bilingualism and ADHD on Vocabulary ..................................... 15 

2.2 Study 1 ................................................................................................................................ 17 

2.2.1 Method ......................................................................................................................... 17 

2.2.2 Results .......................................................................................................................... 23 

2.2.3 Conclusion ................................................................................................................... 26 

2.3 Study 2 ................................................................................................................................ 26 

2.3.1 Method ......................................................................................................................... 26 

2.3.2 Results .......................................................................................................................... 29 

2.3.3 Conclusion ................................................................................................................... 31 

2.4 Discussion ........................................................................................................................... 32 

3 When Challenges Reveal Advantages: Bilingualism Enhances Response Inhibition in 

Young Adults With ADHD ...........................................................................................................37 

3.2 Introduction ......................................................................................................................... 37 

3.2.1 Inhibitory Control in Bilinguals ................................................................................... 37 

3.2.2 Inhibitory Control in Individuals With ADHD ............................................................ 39 

3.2.3 Interactions Between Bilingualism and ADHD on Inhibitory Control ........................ 40 



viii 

3.3 Study 3 ................................................................................................................................ 43 

3.3.1 Method ......................................................................................................................... 43 

3.3.2 Results .......................................................................................................................... 52 

3.4 Discussion ........................................................................................................................... 60 

3.4.1 Main Findings & Interpretations .................................................................................. 61 

3.4.2 Theoretical & Practical Implications ........................................................................... 63 

3.4.3 Strengths, Limitations, and Future Directions ............................................................. 65 

3.4.4 Conclusions .................................................................................................................. 67 

4 General Discussion ............................................................................................................69 

4.1 Main Contributions ............................................................................................................. 70 

4.1.1 Novel Insights for Bilingualism Research ................................................................... 70 

4.1.2 Novel Insights for ADHD Research ............................................................................ 71 

4.1.3 Novel Insights into the Interactions of Bilingualism and ADHD ................................ 72 

4.2 Broader Implications ........................................................................................................... 73 

4.2.1 Implications for Bilingualism Research....................................................................... 73 

4.2.2 Implications for ADHD Research ................................................................................ 73 

4.2.3 Implications for a Combined ADHD-Bilingualism Framework .................................. 75 

4.3 Strengths, Limitations, & Future Directions ....................................................................... 75 

4.2 Practical Implications.......................................................................................................... 78 

4.3 Conclusion .......................................................................................................................... 79 

References ......................................................................................................................................80 

 

  



ix 

List of Tables 

Table 2.1 Study 1 Participant Demographic Information and Test Scores by Group ................... 19 

Table 2.2 Study 2 Participant Demographic Information and Test Scores ................................... 28 

Table 3.1 Study 3 Participant Demographic Information by Group ............................................. 45 

Table 3.2 Study 3 Stop-Signal and Flanker Test Scores by Group ............................................... 54 

 

 

  



x 

List of Figures 

Figure 2.1 Dominant Language PPVT Standard Score by Group ................................................ 24 

Figure 2.2 Non-Dominant Language PPVT Standard Score by Group ........................................ 25 

Figure 2.3 Prediction of Dominant Language PPVT Standard Score........................................... 30 

Figure 2.4 Prediction of Non-Dominant Language PPVT Standard Score .................................. 31 

Figure 3.1 Stop-Signal Mixed Trial Block Timeline .................................................................... 48 

Figure 3.2 Flanker Task Trial Types and Responses ..................................................................... 50 

Figure 3.4 Stop-Signal Go-Trial Omission Errors by Group ........................................................ 56 

Figure 3.5 Stop-Signal Stop-Trial Commission Errors by Group ................................................ 57 

Figure 3.6 Stop-Signal Adaptation from Control to Mixed Block by Group ............................... 58 

Figure 3.7 Flanker Mixed Block Accuracy by Group................................................................... 59 



1 

 

1 General Introduction 

“Bilingualism is a hardship and devoid of apparent advantage,” wrote Yoshioka in 1929, 

reflecting the dominant early 20th-century perspective that bilingualism causes deficits. We now 

know that many negative views on bilingualism from this era stemmed from significant 

methodological limitations, including confounded variables such as socioeconomic status, age, 

education, and even testing participants in languages they did not speak (Darcy, 1953; Saer, 

1923; Smith, 1923; Yoshioka, 1929). Despite advances in our understanding, these negative 

views continue to influence recommendations to parents and educators today, who are often 

cautioned to avoid bilingualism to prevent developmental delays (Baralt & Darcy Mahoney, 

2020; Blanc et al., 2022; Sharpe & Perovic, 2024).  

On the other — neurodevelopmental rather than linguistic — side of the diversity coin, 

the first description of adults with attention deficits appeared in 1775, characterizing these 

individuals as “generally unaware, careless, flighty, and bacchanal” (Weikard, 1775). Similarly, 

negative perceptions of individuals with attention-deficit/hyperactivity disorder (ADHD) persist 

to this day, with ADHD still predominantly framed as a deficit (Müller & Asherson, 2012). 

ADHD is also wrongfully associated with various misconceptions that lead parents and educators 

to hold lower expectations of individuals with ADHD, often resulting in decreased self-efficacy 

and self-fulfilling prophecies (te Meerman et al., 2017; Visser et al., 2024). Only recently has 

research begun to frame ADHD as “different” rather than a “deficit” — showing that it can 

sometimes also confer advantages (Fleischmann & Fleischmann, 2012; Redshaw & McCormack, 

2022; Sherman et al., 2006; Sonuga-Barke & Thapar, 2021).  

In our now predominantly bilingual world (Grosjean, 1982; Grosjean & Li, 2013; Harris 

& McGhee Nelson, 1992) where more than 5% of the population is estimated to have ADHD 

(Polanczyk et al., 2007; Song et al., 2021), we must consider the multitude of concerns raised 

about bilingualism and ADHD and ask: Do bilinguals with ADHD suffer a ‘double 

disadvantage’? Despite the prevalence of both bilingualism and ADHD in today's society, 

remarkably little research has examined how these two factors interact. This significant gap in 
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our understanding is particularly concerning given that millions of individuals worldwide 

experience both conditions simultaneously, yet clinical and educational approaches typically 

address each in isolation. This dissertation, therefore, aims to advance our understanding of the 

interaction between bilingualism and ADHD. In Chapter 2, I investigated whether bilingualism 

and ADHD interact to affect vocabulary size. In Chapter 3, I investigated their interaction with 

two types of inhibitory control: response inhibition and inhibition of interference. In the 

following sections, I first explore the complexities of defining bilingualism and ADHD, then 

examine how each separately affects vocabulary development and inhibitory control before 

addressing the critical question of their combined influence on cognitive functioning. 

1.1 Bilingualism 

Being bilingual can simply be defined as using two languages in everyday life. However, 

bilingualism can vary across a wide range of individual and contextual factors, leading to diverse 

operationalizations across the literature (Kremin & Byers-Heinlein, 2021; Rocha-Hidalgo & 

Barr, 2022; Surrain & Luk, 2019).  Researchers typically assess bilingualism using subjective 

and objective measures of second-language proficiency (e.g., self-rated comprehension and 

speaking ability) alongside indicators like daily exposure or language use in home and school 

settings (Rocha-Hidalgo & Barr, 2022; Surrain & Luk, 2019). Based on these variables, 

languages are typically assigned a dominant (strongest) or non-dominant (weakest) status.  

Understanding language status is critical, as it can significantly influence task 

performance. When bilinguals are assessed exclusively in their non-dominant language, 

decreased performance may be misattributed to bilingualism rather than the increased demands 

of operating in a weaker language (Bedore et al., 2012; Peña et al., 2016). Such methodological 

oversights have contributed to deficit-based interpretations of bilingualism. 

Language history variables impact language proficiency. These variables include the age 

of acquisition, first exposure, and onset of regular exposure (Rocha-Hidalgo & Barr, 2022; 

Surrain & Luk, 2019). Such distinctions help differentiate simultaneous bilinguals—who acquire 

two languages from birth—from sequential bilinguals, who begin learning a second language 

later in life. Sociolinguistic context also plays a critical role; the societal status of a language 

(e.g., whether it is widely spoken or is a heritage language) can affect societal attitudes and use 

(e.g., Craft et al., 2020).  
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The context in which languages are used is critical in shaping linguistic and cognitive 

outcomes, extending beyond language proficiency alone (Bialystok, 2017; Grosjean, 2010). 

When a bilingual's languages differ in social prestige, institutional support, or cultural value, 

these disparities can influence language use, willingness to use the language and the cognitive 

resources allocated to maintenance (Fishman, 1991; García & Wei, 2015; Grosjean, 2010). For 

instance, heritage language speakers often face challenges such as language-related anxiety, 

reduced input quality, and limited contexts for language use, which, in turn, can affect their 

language development and cognition (Bialystok, 2017; Houwer, 2009; Pires & Rothman, 2009). 

These dynamics challenge deficit-oriented views and underscore the importance of considering 

sociocultural contexts in bilingualism research. 

Additional variables also shape the bilingual experience. For example, the linguistic 

distance of the language pairs represents another important variable (e.g., Blom et al., 2020; 

Cargnelutti et al., 2022; Lallier & Carreiras, 2018). French and Spanish, for instance, share more 

similarities and have more potential for cross-language transfer than French and Mandarin. The 

range of variables used to define bilingualism is extensive, and the criteria applied to them often 

differ considerably (Rocha-Hidalgo & Barr, 2022; Surrain & Luk, 2019). More concerning still, 

these criteria often go entirely unreported (Rocha-Hidalgo & Barr, 2022). Given such variability 

in how bilingualism is operationalized, it is perhaps unsurprising that the field faces growing 

concerns around replicability and generalizability (e.g., Bak, 2016). 

1.2 Attention-Deficit/Hyperactivity Disorder 

ADHD is defined as a pattern of inattention, hyperactivity, and/or impulsivity that begins 

before age 12 and impairs functioning in at least two settings (American Psychiatric Association, 

2022).  Diagnostic criteria rest on whether adults meet a minimum of 5 criteria relating to 

inattention, and/or hyperactivity and impulsivity, such as “is often easily distracted by extraneous 

stimuli” (American Psychiatric Association, 2022). 

However, current definitions of ADHD have been widely criticized on multiple fronts. 

Critics point to a substantial body of research showing that officially recognized subtypes are 

unstable over time and likely not distinct entities, as well as the diagnostic framework’s child-

centrism that mostly overlooks the adult experience (Bell, 2011; Coghill & Seth, 2011; 

Koutsoklenis & Honkasilta, 2023; Nigg et al., 2010; Willcutt et al., 2012). Perhaps most 

significantly, the criteria fail to incorporate influential theoretical models that identify the 
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underlying causes of ADHD symptoms as deficits in executive functioning — including 

inhibitory control, delay aversion, and temporal processing (Barkley, 1997; Sonuga-Barke, 1994, 

2002, 2003; Sonuga-Barke et al., 1992, 2010). 

The challenges in defining ADHD likely reflect the substantial heterogeneity found 

among individuals with this disorder (Nigg et al., 2020). Adding further complexity to this 

already diverse picture, some researchers propose the existence of a severely understudied high-

functioning subset of individuals with ADHD who meet diagnostic criteria but maintain high 

levels of functioning (Dorr & Armstrong, 2019; Lesch, 2018; Torralva et al., 2013). This 

heterogeneity underscores the importance of carefully operationalizing ADHD when 

investigating its interaction with other variables, such as bilingualism. 

The intersection of ADHD and language presents a particularly compelling area for 

research, as the attention processes disrupted in ADHD are a necessary component of vocabulary 

acquisition and language processing. Despite this connection, clinical assessments rarely 

consider how ADHD might manifest differently in bilingual individuals.  

Perhaps most intriguing is the possibility that bilingualism and ADHD might pull 

cognitive abilities in opposite directions. While ADHD is frequently characterized by deficits in 

inhibitory control (Willcutt et al., 2005), bilingualism is often, though not always, associated 

with enhanced inhibitory abilities (Ware et al., 2020). This potential counterbalance raises 

compelling questions: Could bilingualism serve as a naturalistic cognitive intervention for 

individuals with ADHD? Might the cognitive demands of managing two languages strengthen 

precisely the executive functions compromised in ADHD? Alternatively, could the additional 

cognitive load of bilingualism exacerbate ADHD-related challenges? These questions motivate 

the present research and highlight the broader significance of understanding how different forms 

of diversity interact. 

1.3 Vocabulary Development 

In adults, vocabulary size is related to academic success and plays a crucial role in 

acquiring important skills, such as reading, speaking, and listening (Chiang, 2018; Nation, 2006; 

Qian, 1999; Rahman, 2020). Vocabulary development begins in early childhood and relies on 

rich interactions that captivate children’s attention (Baldwin et al., 1996; Dickinson, 2011; Hart 

et al., 1997; Hoff & Naigles, 2002; Rowe, 2012). Attention remains crucial throughout the 
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vocabulary-building process and is necessary for noticing and gathering information used to 

refine word meanings over time (Bloom & Markson, 1998; Nassaji, 2006; Scott & Nagy, 2004). 

While learning a single language’s vocabulary is complex, bilinguals face the added 

complexity of learning two vocabularies. Due to this added layer of complexity, bilinguals are 

often considered at risk of having smaller vocabularies compared to their monolingual peers 

(Bialystok et al., 2010, 2017; Bialystok & Luk, 2012; Bylund et al., 2019; Fernandes et al., 2007; 

Portocarrero et al., 2007). However, this perception stems largely from methodological 

limitations: vocabulary is frequently measured only in the non-dominant language (Bylund et al., 

2019; Haman et al., 2015), or bilingualism is confounded with lower socioeconomic status 

(Calvo & Bialystok, 2014; Chiat & Polišenská, 2016; V. C. M. Gathercole et al., 2016; Meir & 

Armon-Lotem, 2017). Notably, one meta-analysis concluded that linguistic deficits disappear 

when bilinguals are tested in their dominant language (Bylund et al., 2022). 

Given the fundamental role of attention in language acquisition, researchers have 

proposed that ADHD might hinder vocabulary development (Kormos, 2017). Some theorists 

further suggest that communication difficulties are inherent to the disorder, as language skills 

compete with other cognitive processes for limited attentional resources (Baird et al., 2000; 

Tannock, 2004). In line with this, some studies of individuals with ADHD have documented 

various linguistic challenges (Bellani et al., 2011; Mathers, 2006), including reduced vocabulary 

size (Frazier et al., 2004; Gremillion et al., 2018; Gremillion & Martel, 2012) when compared to 

typically-developing peers.  

However,  these findings must be interpreted cautiously, given significant methodological 

limitations, including the high prevalence of comorbid learning and language disorders in ADHD 

populations (Banaschewski & Rohde, 2008; Cantwell & Baker, 1991; Gillberg et al., 2004; 

Gualtieri et al., 1983; Sciberras et al., 2014) and frequently uncontrolled variables such as 

education level and socioeconomic status (e.g., Murphy, 2002).  Contrary to expectations, several 

studies have found that individuals with ADHD possess equal or even larger vocabularies 

compared to controls, even controlling for age, education, and comorbidities (Bialystok et al., 

2017; Biederman et al., 2004; Fuermaier et al., 2017; Johnson et al., 2001; Knouse et al., 2016; 

Martz et al., 2022; Materna et al., 2019; Pedersen, 2018; Seidman et al., 1998; Segal, 2023). 

These surprising findings suggest that the relationship between ADHD and vocabulary 

development is more complex than initially theorized. 
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Despite extensive research on each factor separately, only one study to date has examined 

the interaction between bilingualism and ADHD in affecting vocabulary size (Bialystok et al., 

2017). This study found that bilinguals had smaller English vocabulary scores than 

monolinguals, while participants with ADHD surprisingly demonstrated significantly larger 

English vocabulary scores than the control group. However, these findings remain difficult to 

interpret because English was not the dominant language for all participants in the study. The 

lack of research on this topic represents a critical gap in the literature, as clinical assessments 

often measure vocabulary only in the societal majority language, potentially leading to 

misinterpretation of bilingual children's language abilities, especially for those with ADHD.  

The field urgently needs studies examining vocabulary development in both languages 

across these populations. The question of whether bilinguals with ADHD experience a ‘double 

disadvantage’  in vocabulary thus remains unanswered, particularly from a nuanced perspective 

that considers both dominant and nondominant-language vocabularies. This dissertation aims to 

address this gap through a comprehensive assessment approach that takes into account language 

dominance while examining the interaction between bilingualism and ADHD. 

1.4 Inhibitory Control 

Executive functions are higher-order cognitive processes based in the prefrontal cortex 

responsible for putting goal-directed behaviours into action (Friedman & Robbins, 2022; Menon 

& D'Esposito, 2022; Miller & Wallis, 2009; Pribram, 1976). Inhibitory control—the ability to 

suppress automatic responses and ignore task-irrelevant information to focus attention on goal-

directed behaviour—is a domain of executive functioning that has been extensively studied in 

the context of both bilingualism and ADHD. Inhibitory control can be further subdivided into 

two: response inhibition and inhibition of interference (Bialystok et al., 2008; Bunge et al., 2002; 

Robertson et al., 1997). Response inhibition requires suppressing automatic behaviours, such as 

withholding a prepotent response when instructed. Inhibition of interference—also referred to as 

interference control or suppression—involves focusing on relevant information while 

suppressing distracting stimuli. 

Research comparing response inhibition in bilinguals and monolinguals has yielded 

inconsistent results. Some studies demonstrate an advantage for bilinguals (e.g., Rodríguez-

Pujadas et al., 2014; Sorge et al., 2017; Warmington et al., 2019), while others show comparable 

performance between groups (e.g., Arizmendi et al., 2018; Colzato et al., 2008; Dick et al., 2019; 
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Morales et al., 2013). Similarly, investigations of inhibition of interferences show mixed 

findings, with some studies showing advantages for bilinguals(e.g., Baralt & Darcy Mahoney, 

2020; Bialystok & Barac, 2012; Calvo & Bialystok, 2014; Emmorey et al., 2008; Engel de Abreu 

et al., 2014; Karimi & Hosseini Rad, 2021), and others showing no advantage or even 

disadvantages (de Bruin et al., 2015; Dick et al., 2019; Kousaie & Phillips, 2012; Luk et al., 

2010; Paap & Greenberg, 2013; Ross & Melinger, 2017; Ware et al., 2020).  Considerable 

methodological variation further complicates interpretations, as studies differ in the tasks 

employed, variables measured, and specific outcomes that show differences (Paap, 2022). Thus, 

results remain inconclusive despite extensive research comparing inhibitory control measures for 

bilinguals and monolinguals. 

Age appears to be a crucial moderating factor in detecting inhibitory differences between 

bilinguals and monolinguals. Advantages primarily emerge when cognitive systems are 

functioning sub-optimally. Differences appear more consistently in childhood, when cognition is 

still developing (Antoniou, 2019; Gunnerud et al., 2020; Lowe et al., 2021), and in older age 

(Antoniou, 2019; Bialystok et al., 2012; Lehtonen et al., 2018; van den Noort et al., 2019; Ware 

et al., 2020), when functions may have started to decline, as compared to younger adults. 

Bilingualism seems to confer advantages in young adults only when task demands are 

particularly high (e.g., Bialystok, 2006; Bialystok et al., 2005, 2006, 2008, 2014; Coderre & Van 

Heuven, 2014; Costa et al., 2009; Luk et al., 2011; Marton et al., 2017; Salvatierra & Rosselli, 

2011), or when more sensitive neuroimaging techniques are employed (Bialystok, Craik, et al., 

2005; Kousaie & Phillips, 2012; Olulade et al., 2016). This pattern suggests that bilingualism 

may not provide detectable advantages in young adults who are already performing at ceiling 

level.  

Studying inhibitory control in individuals with ADHD is particularly important given its 

links with functioning, academic performance, and socioeconomic status (Biederman, 

Monuteaux, et al., 2004; Biederman et al., 2006; Biederman, Petty, Fried, et al., 2007; Kamradt 

et al., 2014; Lawrence et al., 2004; Stavro et al., 2007; Torralva et al., 2013). Inhibitory control 

deficits have furthermore been proposed as a core feature of ADHD — with these deficits 

thought to be especially pronounced for response inhibition (Adams et al., 2008; Barkley, 1997; 

Nigg, 2001; Quay, 1997; Slaats-Willemse et al., 2003; Sonuga-Barke, 2002; Wodka et al., 2007). 

The primary metric of the stop-signal task, which measures response inhibition, consistently 
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shows that individuals with ADHD are slower to inhibit already-initiated responses (Lijffijt et al., 

2005; Lipszyc & Schachar, 2010; Senkowski et al., 2023; Willcutt et al., 2005). Results are 

mixed, however, across studies comparing inhibition of interference in ADHD and typically 

developing groups (Herrmann et al., 2010; Kofler et al., 2013; Marquardt et al., 2018; Merkt et 

al., 2013). 

Despite the wealth of research in the fields of bilingualism and ADHD separately,  

surprisingly few studies have examined the interaction between these variables (see Köder et al., 

2022, for a review). Age appears to play an important role in response inhibition. Bilingualism 

elicited benefits in a sample of typically developing children, especially those with high attention 

(Sorge et al., 2017). In contrast, in a sample of high-functioning young adults, ADHD had a 

greater impact on bilingual individuals, though bilingualism did not impair performance within 

the ADHD group (Bialystok et al., 2017).  

For inhibition of interference, findings are even more challenging to interpret. Studies 

examining bilingualism and subclinical attention difficulties in children have yielded inconsistent 

results (Chung-Fat-Yim et al., 2020; Hardy et al., 2019; Sharma et al., 2022), though notably, 

bilingualism interacted with subclinical levels of lower attention in one study to improve 

performance (Sorge et al., 2017). Meanwhile, high-functioning adult bilinguals without ADHD 

performed better in the most challenging trials than monolingual peers.  

This inconsistent pattern of findings highlights a significant theoretical tension in the 

literature: bilingualism is often associated with enhanced inhibitory control, while ADHD is 

typically characterized by inhibitory deficits. The interaction of these potentially opposing 

influences in individuals who experience both bilingualism and ADHD has received little 

attention to date, as most studies have focused on typically developing individuals (see review by 

Köder et al., 2022); it thus represents a compelling open question with significant theoretical 

implications. Current evidence suggests that bilingualism and increased attention potentially 

increase performance, though the interaction between these variables requires further 

investigation —precisely what this dissertation aims to provide. 

1.5 Dissertation Objectives 

In summary, despite extensive research on bilingualism and ADHD separately, our 

understanding of how these factors interact to affect cognitive and linguistic functioning remains 

limited. The current literature is characterized by methodological limitations, inconsistent 



9 

 

operationalization of key variables, and a lack of theoretical frameworks that can account for the 

complex interplay between linguistic diversity and neurodevelopmental variation. This critical 

gap has left clinicians, educators, and parents without evidence-based guidance for assessment 

and intervention strategies for bilingual individuals with ADHD. 

Research examining the interaction of bilingualism and ADHD to date has focused on the 

variables of vocabulary size and inhibitory control. While bilinguals and individuals with ADHD 

have separately been considered vulnerable to having smaller vocabularies than peers, the 

interaction of bilingualism and ADHD in affecting vocabulary size in both languages remains 

unexplored. For inhibitory control, bilingualism has been proposed to confer advantages, 

particularly in cognitively vulnerable populations, while individuals with ADHD have been 

characterized as having deficits in this domain. This dissertation directly addresses these gaps by 

employing methodologically rigorous approaches that overcome the limitations of previous 

work, including a comprehensive assessment of both languages and a careful operationalization 

of bilingualism and ADHD. 

The main objective of this dissertation is to shed light on how bilingualism and ADHD 

may interact — will the often-hypothesized deficits of bilinguals with ADHD combine to create 

a ‘double disadvantage’? To answer this question, a data collection effort of 421 participants was 

conducted, resulting in two chapters. In Chapter 2, I measured the dominant and non-dominant 

language vocabularies of 391 young adults who spoke English and/or French, using two 

measures for each language. Reflecting the substantial variation in the literature, I 

operationalized bilingualism and ADHD in two distinct ways. In Study 1, participants were 

categorized into one of four groups: monolinguals and bilinguals with and without ADHD. In 

Study 2, I assessed bilingualism and ADHD status as continuous variables, allowing for a more 

nuanced analysis of their interaction. In  Chapter 3, I further explored this question by measuring 

two facets of inhibitory control in 274 college-educated young adults categorized into the same 

four groups. I employed a comprehensive range of measures to facilitate cross-study 

comparisons using the stop-signal task to assess response inhibition and the flanker task to assess 

inhibition of interference. This approach offers a more comprehensive understanding of 

inhibitory functioning than previous studies, allowing a direct examination of how bilingualism 

and ADHD may interact across various inhibitory processes. 



10 

 

Finally, Chapter 4 synthesizes the findings from Chapters 2 and 3 and discusses their 

implications for bilingualism and ADHD research. Specifically, Chapter 4 examines how 

bilingualism and ADHD interact to shape vocabulary development and inhibitory control, 

challenges deficit-based models by highlighting potential cognitive strengths and explores how 

ADHD symptomatology may reveal bilingual advantages in young adults. The chapter also 

considers the possibility of distinct cognitive subgroups within the ADHD population and 

proposes a revised adaptation framework that integrates linguistic and neurodevelopmental 

diversity. This emerging framework offers new directions for understanding cognitive 

development and has the potential to help us leverage linguistic and neuro-diversity in ways that 

can benefit a wide range of populations.  

This dissertation proposes novel approaches for clarifying contentious issues in 

bilingualism and ADHD research while contributing to our limited understanding of how these 

factors interact. Throughout, surprising findings await that will challenge conventional thinking 

about bilingualism and ADHD, individually and in combination, inviting us to frame future 

research in a novel – and, dare I say, optimistic – way.  
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2 The ADHD Vocabulary Size Advantage: 

Monolingual and Bilingual Young Adults With 

ADHD Have Larger Vocabularies Than Controls 

2.1 Introduction 

Attention deficit/ hyperactivity disorder (ADHD) has been associated with a range of 

language deficits (Bellani et al., 2011; Mathers, 2006). One crucial example is vocabulary size, 

which has largely been reported to be smaller in individuals with ADHD (Frazier et al., 2004; 

Gremillion et al., 2018; Gremillion & Martel, 2012). In neurotypical samples, smaller vocabulary 

sizes have also been attributed to bilinguals relative to their monolingual peers (Bialystok et al., 

2010, 2017; Bialystok & Luk, 2012; Bylund et al., 2019; Fernandes et al., 2007; Portocarrero et 

al., 2007). This raises the possibility that ADHD and bilingualism could interact to create a 

‘double disadvantage’ in the vocabulary size of bilinguals with ADHD. The effect of ADHD and 

bilingualism on vocabulary size has previously been examined in a single study, which measured 

only one of the bilinguals’ languages (Bialystok et al., 2017). However, given how prevalent both 

ADHD (Polanczyk et al., 2007; Song et al., 2021) and bilingualism (Grosjean, 1982; Grosjean & 

Li, 2013; Harris & McGhee Nelson, 1992) are worldwide, as well as the vital role of vocabulary 

size in educational attainment and successful use of language (Milton, 2021; Nation & Webb, 

2011), identifying factors which may put vocabulary development in both languages at risk is 

crucial. 

 In the current study, we combined psycholinguistic and clinical psychology methods to 

examine vocabulary sizes of monolingual and bilingual adults with and without ADHD in both 

languages. We investigate the impact of each variable and the potential interactions between 

them. 

2.1.1 Vocabulary Throughout the Lifespan 

Vocabulary development is paramount to successful language use (Milton, 2021; Nation 

& Webb, 2011). In children, much effort has been dedicated to closing gaps in vocabulary 
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between those with less developed vocabularies and peers with larger vocabularies (Christ & 

Wang, 2011), as differences observed as early as age two persist into later life (Bornstein et al., 

2014; Farkas & Beron, 2004; Fernald et al., 2006; Melby-Lervåg et al., 2012; Rowe et al., 2012) 

and predict later cognitive and academic performance (Carlo et al., 2004; Marchman & Fernald, 

2008; Milton, 2021; Stæhr, 2008). In adults, vocabulary size is related to educational attainment 

and academic performance, and it impacts the acquisition of crucial skills, such as reading 

comprehension and speaking and listening proficiency (Chiang, 2018; Nation, 2006; Qian, 1999; 

Rahman, 2020).  

Individuals start building their vocabularies in infancy and continue to do so throughout 

their lifespan. Early childhood is a period of rapid vocabulary development, during which 

children learn words used in their environment, particularly during high-quality interactions that 

capture and sustain their interest and attention (Baldwin et al., 1996; Dickinson, 2011; Hart et al., 

1997; Hoff & Naigles, 2002; Rowe, 2012). During the first few exposures to a new word, 

children initially form a quicker, less precise representation of this word, aided by context 

(Bloom & Markson, 1998; Carey & Bartlett, 1978). At this stage, words are associated with 

broader semantic categories — for example, a child may learn that a Dalmatian is a type of dog 

but not yet know what differentiates it from other types. As the child encounters the word in 

different contexts, such as seeing Dalmatians in picture books, movies, and at the park, its 

representation becomes more detailed until a more complete understanding of the word is 

acquired (Hoff & Naigles, 2002; McKeown, 1985; Swingley, 2009). Attention plays an important 

role throughout this word-learning process, as children must shift and focus attention when a 

new word is used and sustain that attention to gather any available data that could help them 

refine the word’s meaning (Bloom & Markson, 1998; Nassaji, 2006; Scott & Nagy, 2004). 

Adults use the same word learning strategies as children, with a few differences. The first 

difference is adults’ ability to use their existing vocabulary and experience to more efficiently 

interpret context and acquire new information (Laumann Long & Shaw, 2000; Poltrock et al., 

2018). In addition, adults have better-developed cognitive abilities, which may make word 

learning more efficient, for example, through increased working memory capacity (Gathercole et 

al., 2004; Schouten, 2009). Lastly, adults typically have more control over their environment and 

thus have more freedom to seek out situations and information purposefully to fill knowledge 
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gaps (Ehrman et al., 2003; Kempe, 2011) rather than relying on caregivers to provide such 

opportunities.  

2.1.2 Vocabulary in Bilinguals 

While learning the vocabulary of one language is already complex, bilinguals must split 

their time between their languages as they learn two vocabularies. Word learning processes are 

similar in monolinguals and bilinguals (Werker et al., 2009), but bilinguals face additional 

challenges. For example, bilinguals must learn words with equivalent meanings in each of their 

languages (Pearson et al., 1995). However, irregularities may complicate this, such as some 

cross-language synonyms sounding alike and others not (Dijkstra et al., 2010). In addition, some 

concepts can sometimes be labelled using one word in one language but two or more in another 

language. Some cross-language synonyms may be unavailable in one of the languages, and 

differences may exist in how an object is categorized in each language (Tsui et al., 2022). 

Furthermore, bilinguals may have different experiences in each of their languages, limiting their 

opportunity to learn certain words in the other language (Grosjean, 2015). For example, if a 

bilingual individual attends school in one language, they may learn the names of school supplies 

in that language, but encounter opportunities to learn these labels in their other language much 

less frequently. 

 Bilinguals are frequently considered more vulnerable to poorer outcomes in one or both 

of their languages than monolingual peers due to the increased challenge of language learning. 

Some studies have found that bilinguals have smaller vocabularies than their monolingual 

counterparts (Bialystok et al., 2010, 2017; Bialystok & Luk, 2012; Bylund et al., 2019; 

Fernandes et al., 2007; Portocarrero et al., 2007), and lower performance on picture-naming, 

word-recognition, and verbal fluency tasks (Gollan et al., 2005; Portocarrero et al., 2007; Roberts 

et al., 2002; Sandoval et al., 2010; see Michael & Gollan, 2005 for a review). However,  these 

findings require careful interpretation. First, bilinguals typically have one dominant and one non-

dominant language (Unsworth et al., 2018), yet studies often measure only one of these 

languages (Bylund et al., 2019; Haman et al., 2015). Second, in many regions, bilingualism is 

confounded with lower socioeconomic status (Calvo & Bialystok, 2014; Chiat & Polišenská, 

2016; V. C. M. Gathercole et al., 2016; Meir & Armon-Lotem, 2017), which independently 

predicts smaller vocabulary sizes (Fernald et al., 2013; Singh, Yeung, et al., 2023). Third, 

bilinguals vary considerably in their exposure to each language, including learning opportunities 
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(De Houwer, 2007; Pearson, 2007) and the age of second language acquisition (Bylund et al., 

2019; Kaushanskaya & Marian, 2007). Indeed, a recent meta-analysis of linguistic ability in 

bilinguals concluded that lexical deficits only existed when bilinguals were tested in their non-

dominant language (Bylund et al., 2022), with larger deficits in late second-language learners 

and picture-naming tasks specifically (Bylund et al., 2022; Shao et al., 2014). When total 

vocabulary across both languages is taken into account, bilinguals are even observed to have 

larger vocabularies (Byers-Heinlein et al., 2024; Legacy et al., 2018). These findings underscore 

the importance of assessing vocabulary in both languages when studying bilingual populations. 

2.1.3 Vocabulary in Individuals With ADHD 

ADHD is thought to affect language learning, as language acquisition relies heavily on 

attention. Attention involves three key processes: focusing on the appropriate target, sustaining 

concentration while filtering out irrelevant information, and shifting focus when necessary 

(Mercugliano, 1999). These processes parallel the requirements for word learning, as learners 

must initially focus attention to form initial word representations, sustain attention to gather 

contextual information, and shift attention across different situations to refine word meanings. 

Given that attention is fundamental to word learning (Schmidt, 1995), some researchers have 

proposed that  ADHD-related deficits impair verbal processing and language acquisition 

(Kormos, 2017). Some scholars go further, arguing that ADHD is fundamentally a 

communication disorder (Baird et al., 2000; Tannock, 2004). They contend that because language 

skills compete with other cognitive processes for limited attentional resources, language abilities 

are inherently compromised in individuals with ADHD (Baird et al., 2000; Tannock, 2004). This 

perspective helps explain why children with ADHD often communicate nonverbally first (e.g., 

stamping their feet) in cognitively taxing situations and why using simple statements supported 

by visual cues is recommended for communicating with children with ADHD (Baird et al., 2000; 

Brock et al., 2010; Tannock, 2004). 

Studies of individuals with ADHD have shown deficits in language tasks such as word 

reading, spelling and punctuation, speech articulation, and comprehension (see Bellani et al., 

2011 & Mathers, 2006 for reviews of language difficulties in children with ADHD), as well as 

vocabulary size (Frazier et al., 2004; Gremillion et al., 2018; Gremillion & Martel, 2012). Much 

of this research has focused on children, as the school-age period is often when such difficulties 

are first noticed. However, interpreting these findings is complicated by the high prevalence of 
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comorbid learning and language disorders in individuals with ADHD (Banaschewski & Rohde, 

2008; Cantwell & Baker, 1991; Gillberg et al., 2004; Gualtieri et al., 1983; Sciberras et al., 

2014), with some estimates of comorbidity reaching 45% (Tirosh & Cohen, 1998). ADHD is also 

often comorbid with other disorders that affect language ability (Banaschewski & Rohde, 2008; 

Gillberg et al., 2004; Gnanavel et al., 2019), such as autism spectrum disorder (Antshel & Russo, 

2019; Mody & Belliveau, 2013). These high rates of comorbidity in research samples make it 

challenging to isolate ADHD-specific effects on language performance. Notably, some studies of 

children with ADHD and without comorbid disorders have found that they perform similarly to 

controls on language tasks (Javorsky, 1996). 

The relationship between ADHD and language abilities in adults also remains poorly 

understood. While few studies have directly investigated vocabulary size in this population, 

vocabulary size data have been frequently collected as a proxy for intelligence in broader ADHD 

research (de Oliveira et al., 2014; Miner, 1964). As in research with children, adult studies often 

contain confounding factors which could influence vocabulary measurement. For example, one 

study reporting a vocabulary disadvantage in adults with ADHD failed to control for education, 

socioeconomic status, and substance dependence — the latter occurring exclusively in the 

ADHD group (Murphy, 2002). Most studies, however, have found equivalent vocabulary sizes in 

individuals with ADHD and controls, even when the ADHD groups faced disadvantages in age 

(Johnson et al., 2001; Seidman et al., 1998), education level (Johnson et al., 2001; Materna et al., 

2019; Segal, 2023), and presence of comorbid disorders (Biederman, Faraone, et al., 2004; 

Fuermaier et al., 2017; Johnson et al., 2001; Pedersen, 2018; Seidman et al., 1998). Even more 

striking, studies with better-matched ADHD and neurotypical control groups have found larger 

vocabulary sizes in ADHD participants, either statistically (Bialystok et al., 2017; Knouse et al., 

2016; Martz et al., 2022) or numerically (Antshel et al., 2010; Butzbach et al., 2019; Fuermaier 

et al., 2017; Lewandowski et al., 2013; Takeda et al., 2020). Small sample sizes and poorly 

matched control groups make it difficult to draw firm conclusions about vocabulary differences 

in adults with ADHD. 

2.1.4 The Joint Impact of Bilingualism and ADHD on Vocabulary 

Research on vocabulary size in individuals who are both bilingual and have ADHD is 

important, given the potential impacts of each factor independently. To date, only one study has 

investigated the interaction between bilingualism and ADHD in affecting vocabulary size 
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(Bialystok et al., 2017). The study measured English vocabulary size and executive functioning 

in 168 university undergraduate students, who were thus highly intelligent and functional in their 

daily activities. Participants were categorized into four groups based on whether they were 

monolingual or bilingual and whether they had a clinical diagnosis of ADHD. Any second 

language had to be self-reported as spoken and understood no better than 20/100 by 

monolinguals and as greater than 20/100 by bilinguals. Bilinguals with self-reported proficiency 

below 50/100 were subject to further criteria, though these were not reported. The researchers 

found two main effects: bilingual participants had smaller English receptive vocabulary scores 

compared to monolinguals, while participants with ADHD had larger English receptive 

vocabulary scores compared to controls. Notably, there was no interaction between ADHD and 

bilingualism, and the ADHD-vocabulary advantage persisted despite participants with ADHD 

showing deficits in executive functioning. However, these findings should be interpreted 

cautiously, as the study only measured English receptive vocabulary, which was not the dominant 

language for most participants (52%). Whether bilinguals with ADHD experience a ‘double 

disadvantage’ thus remains open, particularly regarding vocabulary size in the dominant and non-

dominant languages. 

The present study investigated how bilingualism and ADHD, both independently and in 

combination, affect receptive vocabulary size in both dominant and non-dominant languages. 

Given mixed evidence in the literature, we hypothesized that bilingualism and ADHD would 

each be associated with smaller vocabulary sizes. Furthermore, we predicted that these two 

factors would interact to create a ‘double disadvantage’ in bilingual individuals with ADHD. 

Specifically, we hypothesized that bilinguals would have a smaller receptive vocabulary in their 

dominant language compared to monolinguals and that individuals with ADHD would also have 

a smaller vocabulary compared to those without ADHD. Additionally, we predicted that 

bilinguals would have a smaller receptive vocabulary in their non-dominant language than 

monolinguals and that it would also be smaller in those with ADHD compared to those without 

ADHD. To test these hypotheses, we employed two complementary approaches: Study 1 

employed a categorical design, comparing monolinguals and bilinguals with and without ADHD, 

whereas Study 2 used a continuous approach, examining relationships with ADHD 

symptomatology and bilingual proficiency. 
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2.2 Study 1 

2.2.1 Method 

All procedures contributing to this work comply with the ethical standards of the Human 

Research Ethics Committee at Concordia University (Certificate #10000439) and with the 

Helsinki Declaration of 1975, as revised in 2008. 

2.2.1.1 Participants 

The final sample for Study 1 consisted of 274 young adult participants. They were 

categorized into one of four groups based on language and ADHD status: monolinguals without 

ADHD (n = 43), monolinguals with ADHD (n = 43), bilinguals without ADHD (n = 145), and 

bilinguals with ADHD (n = 43). Prior to data collection, a target sample size of 172 participants 

split among our four groups (i.e., 43 participants per group) was determined using a power 

analysis. This analysis aimed to achieve a power of 0.80 to detect an effect size of 0.43 at the 

standard 0.05 alpha error probability. The estimated effect size was obtained by equally weighing 

effect sizes from three sources: Cohen’s ds from Bialystok et al. (2017; d = .43 for bilingualism, 

d = .27 for ADHD) Bialystok & Luk’s meta-analysis (2012; d = .59 for bilingualism), and 

Frazier et al.’s meta-analysis (2004; d = .41 for ADHD status). Despite Bialystok et al.’s (2017) 

study not being a meta-analysis, we gave it equal weight due to its methodological similarity to 

our study. While collecting data for harder-to-recruit groups, we continued data collection for 

other groups, resulting in the bilingual non-ADHD group (n = 145) exceeding its target sample 

size. 

A total of 421 participants were tested. In Study 1, 147 of these were excluded from 

analyses after participation following our pre-registered inclusion criteria due to: not currently 

living in Canada (2); not being currently enrolled or having been enrolled for at least two years 

in a college or university program (4); being older than our 18–34 age restriction at the time of 

participation (5); reporting not having tried their hardest (14); missing data relating to inclusion 

criteria (15); having language proficiency that did not meet eligibility for either the monolingual 

or the bilingual group (27); and not having a diagnosis of ADHD but reporting ADHD 

symptomatology (measured via ASRS score; see the Grouping Measures section) too high for 

the non-ADHD group, or having a diagnosis but reporting ADHD symptomatology too low for 

the ADHD group (116). Participants who were previously diagnosed with a disorder or condition 

likely to affect language or cognition substantially (e.g., language disorder, specific learning 
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disorder, intellectual disability) or who had uncorrected visual or hearing problems were 

considered ineligible and were screened prior to participation. Information about group inclusion 

criteria can be found in the Grouping Measures section below. 

Participants’ mean age was 23.25 years (SD = 3.35, range = 19–33). The sample was 

predominantly female (81%), but males were present in all groups: monolinguals without ADHD 

(n = 12), monolinguals with ADHD (n = 11), bilinguals without ADHD (n = 18), and bilinguals 

with ADHD (n = 9). No age differences were found between groups. When asked about their 

ethnic origins, participants selected the following categories: Aboriginal (4%), African (4%), 

Arab (9%), West Asian (4%), South Asian (4%), East/Southeast Asian (5%), Caribbean (7%), 

European (61%), Latin/Central/South American (2%), Pacific Islands (3%), Unknown (6%), and 

Other (12%). When individuals who chose the Other category were asked to specify, the most 

frequent responses were Caucasian (3% [of all participants]) and Canadian (2%). When asked 

what culture they identified with, participants selected the following categories: Aboriginal (1%), 

African (4%), Arab (8%), West Asian (3%), South Asian (3%), East/Southeast Asian (4%), 

Caribbean (3%), European (54%), Latin/Central/South American (2%), Pacific Islands (2%), 

Unknown (13%), and Other (12%). When individuals who chose the Other category were asked 

to specify, the most frequent responses were Canadian (7% [of all participants]) and North 

American (2%). 

Given the transitional nature of young adulthood, during which some individuals live on 

their own, while others still reside with family, socioeconomic status was calculated in two ways: 

via the participants’ number of years of education and their childhood primary caregiver’s 

(typically the mother’s) years of education (see Table 2.1). On average, bilinguals had more 

years of education than monolinguals (F(1, 266) = 4.46, p = 0.04, η2 = 0.02), but groups did not 

differ based on their childhood primary caregiver’s education. There were no differences in the 

education of participants with and without ADHD.  
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Table 2.1 Study 1 Participant Demographic Information and Test Scores by Group 

Note. Group means (SD), in years. 

  

 Monolinguals  Bilinguals 

 Non-ADHD ADHD  Non-ADHD ADHD 

Age 23.84 (3.50) 23.26 (3.87)  22.88 (3.09) 23.91 (3.39) 

SES      

Participant education 15.09 (5.48) 15.74 (4.95)  16.38 (3.76) 17.02 (4.45) 

Childhood primary 

caregiver education 

16.67 (7.41) 15.57 (6.73)  14.98 (5.85) 16.24 (6.36) 

LEAP-Q 
 

Comprehension 

Dominant language 9.17 (0.41) 9.00 (0.41) 
 

9.58 (0.62) 9.42 (0.64) 

Non-dominant language – –  7.70 (1.12) 7.65 (1.06) 

Speaking proficiency 

Dominant language 9.50 (0.55) 8.40 (0.89) 
 

9.51 (0.73) 9.32 (0.61) 

Non-dominant language – –  7.21 (1.22) 7.11 (1.20) 

ASRS Score 6.63 (2.34) 14.56 (2.73)  6.52 (2.34) 13.49 (3.03) 

Raven’s Progressive 

Matrices Score 

32.18 (12.65) 26.80 (12.77)  31.16 (11.87) 28.91 (13.08) 

PPVT Standard Score 

Dominant language 104.95 (11.70) 109.50 (12.22) 
 

103.48 (12.30) 109.34 (13.33) 

Non-dominant language – –  95.54 (17.42) 106.34 (15.03) 

VLT Score  

Dominant language 111.57 (6.95) 115.65 (4.41) 
 

110.66 (6.54) 114.97 (3.81) 

Non-dominant language – –  92.63 (18.31) 99.19 (20.03) 
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2.6.1.2 Grouping Measures 

Language Status. Language status was assessed using the Language Experience and 

Proficiency Questionnaire (LEAP-Q; Marian et al., 2007). Inclusion in the bilingual group 

required that participants report speaking two languages, English and French. To ensure they had 

sufficient proficiency in both languages to be considered bilingual, self-rated speaking and 

comprehension abilities for both languages had to be 5/10 (Adequate) or higher. In addition, to 

ensure that they were not trilingual (and potentially dominant in a language whose vocabulary 

was not assessed), participants were excluded if they reported any additional languages with 

speaking or comprehension abilities rated higher than 3/10 (Fair). Inclusion in the monolingual 

group required that participants speak either English or French and that any second language’s 

speaking or comprehension abilities be rated no higher than 3/10. Canada has two official 

languages, and second-language instruction in English or French is typical – some proficiency 

was thus expected in both languages for all participants, hence our choice to allow minimal 

second-language proficiency in monolinguals. Moreover, given the large proportion of first- and 

second-generation immigrants making up the Canadian population (Statistics Canada, 2022) and 

the prevalence of third-language instruction in Canadian schools, the same criteria were also 

used for bilinguals’ proficiency in any third language (see Table 2.1 for proficiency ratings).  

ADHD Status. Inclusion in the ADHD group required that participants report a pre-

existing ADHD diagnosis made by a qualified professional, in addition to scoring at least a 10/20 

on the Adult ADHD Self-Report Scale (ASRS v1.1; Adler et al., 2019; Kessler et al., 2005). We 

used a scoring method recommended by the authors of the scale, which updated the ASRS v1.1 

to meet the Diagnostic and Statistical Manual of Mental Disorders 5 criteria (DSM-5; ‘optimal 

scoring’ method by Ustun et al., 2017). The ASRS, developed by the World Health Organization, 

includes 20 items; however, the optimized scoring scheme focuses on the six items most 

predictive of DSM-5 ADHD diagnosis in adults. These items are weighted based on their 

predictive power, yielding total scores ranging from 0 to 20. This weighted approach enhances 

the scale's sensitivity and specificity, in contrast to equal-weight scoring methods. Inclusion in 

the non-ADHD group required that participants have never received a diagnosis of ADHD and 

that they score 9/20 or less on the ASRS. As was expected, given our inclusion criteria, groups 

statistically differed based on ADHD status (F(1, 270) = 454.25, p < 0.01, η2 = 0.63, see Table 

2.1 for group means). 
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2.2.1.3 Measures – Dependent Variables 

Before completing any vocabulary measures, participants rated their ability to understand 

English and French. Vocabulary measures in a given language were skipped if participants rated 

their proficiency in that language as 0–2 out of 10 (No to Low). When monolinguals did not 

complete measures in their second language for this reason, their dominant language scores were 

used for comparisons with bilinguals’ dominant and non-dominant languages. 

Receptive Vocabulary Size. Receptive vocabulary size was assessed using two measures. 

The first was the standardized Peabody Picture Vocabulary Test (PPVT; Dunn, 2019), and its 

French version, l’Échelle de vocabulaire en images Peabody (EVIP; Dunn et al., 1993). On each 

trial, participants were presented with four pictures. They heard an audio prompt and were asked 

to select the picture that best matched the audio they heard. Administration of the Peabody tests 

(PPVT & EVIP) each began with training trials. The test is designed to adapt to the participant’s 

ability by starting at the participant’s age level and, if necessary, going backward until enough 

correct items in a row are obtained to establish a starting point and then discontinuing following 

repeated errors. However, we did not use an adaptive procedure; instead, we kept exposure to 

items constant between participants by starting all administrations at an age-eight vocabulary 

level. This was assumed to be an adequate starting level given that our participants were of adult 

age and had declared a minimum of Fair proficiency in the language(s) in which they were being 

tested. All participants completed the test until the last item, given that participants were highly 

educated. Basal and ceiling items were retroactively identified to follow test manual scoring 

procedures, and scores in each language were standardized using the manual’s age-referenced 

norms. 

The second measure of receptive vocabulary used was the Vocabulary Levels Test (VLT; 

Nation, 1983; Schmitt et al., 2001), along with its French version, le Test de la taille du 

vocabulaire (TTV; Batista & Horst, 2016). Participants were presented with a list of six words 

and asked to select the word that best matched each of three definitions. Participants were given 

a total score out of 120 possible correct answers in each language. 

Non-Verbal Intelligence. Non-verbal intelligence was measured using Raven’s Standard 

Progressive Matrices (RPM; Raven et al., 2004). The original version of RPM consists of 60 

problems that can take over 40 minutes to administer (Raven et al., 2004). Reducing 

administration time was crucial to maintaining participants’ interest long enough to complete the 
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experiment, particularly due to the large portion of the sample having ADHD. We thus used an 

abbreviated nine-item version of the test, which allowed for considerable time savings while 

maintaining psychometric properties similar to the full-length version of RPM (see Bilker et al., 

2012). Participants were presented with visual patterns, each with a missing piece, and were 

asked to select the image that best completed each pattern from multiple options. Participants’ 

answers were converted into predicted RPM total scores based on Bilker et al.’s (2012) formula 

(see Table 2.1 for RPM means of each group). Groups differed statistically significantly based on 

ADHD status (F(1, 264) = 4.97, p = 0.03, η2 = 0.02, see Table 2.1), with participants without 

ADHD having greater RPM scores than their peers with ADHD, in line with previous research 

showing that individuals with ADHD tend to score lower than peers on non-verbal measures of 

intelligence (Goodwin et al., 2011; Rommel et al., 2015). There were no differences based on 

language group, nor was there an interaction between ADHD and language group. 

2.2.1.4 Procedure 

Participants were recruited through the university participant pool and received course 

credit, or through ads posted on social media and the Prolific platform and received $20. 

Participants were screened prior to their participation to ensure they met the basic inclusion 

criteria and to detect internet bots and instances of repeat participation. Given that data collection 

occurred during the COVID-19 pandemic (from February 2021 to December 2022), the 

experiment was conducted online using the PsyToolkit platform (Stoet, 2010, 2017). Participants 

chose whether study instructions were presented in English or French. 

Before beginning the experiment, participants read and agreed to the consent form. 

Participants completed timed measures (stop-signal and flanker tasks), which are analyzed 

separately in Chapter 3. Participants then completed the Peabody vocabulary tests, starting with 

their non-dominant language, if applicable. We expected that participants would be more likely 

to know items in their dominant language than in their non-dominant language; thus, presenting 

the non-dominant language first was assumed to minimize transfer effects (e.g., recognizing a 

non-dominant language word due to previous presentation of a similar word in the dominant 

language). The Peabody vocabulary tests were then followed by the Vocabulary Levels tests, 

again starting with the non-dominant language if they were completing the test in both 

languages. The LEAP-Q, ASRS, and background information questions followed this. Given that 

these measures contained questions relating to culture, language community, and mental health, 
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they were placed last to minimize the risk that performance on our main measures would be 

affected by stereotype threat or that participants would quit the survey partway through the 

experiment (Bradburn et al., 2015). Lastly, to ensure effortful responses, participants were asked 

whether they had tried their hardest on each task and were informed that there would be no 

consequences if they answered that they did not. Participants were also periodically prompted to 

take five-minute breaks to maintain effort and attention levels. Scores on independent variables 

1.5 times above or below the interquartile range were excluded from analyses to ensure data 

quality. Lastly, the data were visually inspected to ensure human-like responses, and some 

questions were repeated at different moments of the experiment to verify that responses did not 

change for variables that should remain constant (e.g., participants’ age in years). 

2.2.2 Results 

2.2.2.1 PPVT Standard Scores 

Dominant Language. A two-way between-subjects ANOVA of language group 

(monolingual, bilingual) and ADHD status (no-ADHD, ADHD) was performed on PPVT 

standard scores in participants’ dominant language. No main effect of language group or 

interaction between ADHD status and language group was found. However, a main effect was 

present for ADHD status (F(1, 259) = 8.63, p <.01, η2 = .03, see Figure 2.1). Unexpectedly, this 

effect was opposite to that predicted, with individuals with ADHD having larger dominant 

language PPVT standard scores than their non-ADHD counterparts (see Table 2.1 for means). 

Peabody test scores did not systematically vary based on the test language. 
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Figure 2.1 Dominant Language PPVT Standard Score by Group 

 

Note. In the above violin plot, coloured dots represent individual data points. Black dots 

represent group means. Surrounding violin shapes represent data density. 

 

Non-Dominant Language. A two-way between-subjects ANOVA (language group x 

ADHD status) was conducted on PPVT standard scores in participants’ non-dominant language. 

As expected, a main effect of language group was observed (F(1, 242) = 8.22, p < .01, η2 = 0.03, 

see Figure 2.2), with monolinguals outperforming bilinguals in their non-dominant language. 

However, a main effect of ADHD status was also found (F(1, 242) = 11.24, p < 0.01, η2 = 0.04), 

indicating that those with ADHD once again had higher non-dominant PPVT standard scores 

than their non-ADHD counterparts (see Table 2.1 for means). No interaction between ADHD 

status and language group was observed. 
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Figure 2.2 Non-Dominant Language PPVT Standard Score by Group   

 

 

2.2.2.2 VLT Scores 

Dominant Language. A two-way between-subjects ANOVA (language group x ADHD 

status) was conducted on VLT scores in participants’ dominant language. A significant main 

effect of ADHD status was found (F(1, 243) = 23.52, p < .01, η2 = 0.09). As with PPVT scores, 

this effect was contrary to predictions: individuals with ADHD demonstrated significantly higher 

VLT scores in their dominant language than those without ADHD (see Table 2.1 for group 

means). No main effect of language group was observed, and no interaction emerged between 

ADHD status and language group. 

Notably, VLT scores (dominant and non-dominant) deviated from normality. Nonetheless, 

ANOVAs were conducted given the robustness of this test to deviations from normality when 

variance ratios are below 1.5 (Blanca et al., 2018). Supplementary non-parametric Kruskal–

Wallis tests confirmed that all group differences identified in the ANOVAs remained statistically 

significant. 

Non-Dominant Language. A two-way between-subjects ANOVA (language group x 

ADHD status) was performed on VLT scores in participants’ non-dominant language. As with 
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PPVT scores, a main effect was present for language group, with monolinguals having larger 

vocabularies than bilinguals in their non-dominant language. A main effect was again 

surprisingly present for ADHD status (F(1, 247) = 5.39, p = 0.02, η2 = 0.02). As with the PPVT 

scores, this effect was opposite to that predicted, with individuals with ADHD having larger 

dominant language VLT scores than their non-ADHD counterparts (see Table 2.1 for group 

means). No interaction was found between ADHD status and language group.  

2.2.3 Conclusion 

Contrary to predictions, individuals with ADHD had larger vocabularies than peers 

without ADHD. This pattern was observed for monolinguals and bilinguals in both their 

dominant and non-dominant languages and across two different vocabulary measures (the 

Peabody Picture Vocabulary Test and Vocabulary Levels Test). In addition, no interaction was 

found between bilingualism and ADHD. These findings do not support the notion of a ‘double 

disadvantage’ for bilinguals with ADHD in this population and instead suggest a vocabulary 

advantage in both languages among participants with ADHD. 

2.3 Study 2 

2.3.1 Method 

All procedures contributing to this work comply with the ethical standards of the Human 

Research Ethics Committee at Concordia University (Certificate #10000439) and with the 

Helsinki Declaration of 1975, as revised in 2008. 

2.3.1.1 Participants 

A large number of participants were excluded from Study 1 due to its strict pre-registered 

grouping criteria. Study 2 drew from the same dataset but treated bilingualism and ADHD as 

continuous variables to capture their full range of expression. The final sample for Study 2 

consisted of 391 young adult participants, incorporating 117 participants who had been excluded 

from Study 1. A total of 30 participants remained excluded from analyses due to the following 

reasons: not currently living in Canada (2); not being currently enrolled or having been enrolled 

for at least 2 years in a college or university program (4); being older than our 18–34 age 

restriction at the time of participation (5); reporting not having tried their hardest (14), and; 

having missing data relating to inclusion criteria (22). As in Study 1, participants were screened 

and excluded if they had a diagnosis or condition that was likely to affect their language or 

cognition substantially, or if they had uncorrected visual or hearing impairments. Details on the 
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measurement of bilingualism and ADHD are provided in the section on Continuous Independent 

Variable Measures. 

Participants’ mean age was 23.18 years (SD = 3.28, range = 19–33, 315 females). No 

correlations were found between age, participants’ education (M = 15.97, SD = 4.57), caregivers’ 

education (M = 15.52, SD = 6.45), and continuous measures of bilingualism or ADHD. 

Socioeconomic status was calculated in the same manner as it was in Study 1. When asked about 

their ethnic origins, participants selected the following categories: Aboriginal (3%), African 

(4%), Arab (10%), West Asian (3%), South Asian (5%), East/Southeast Asian (7%), Caribbean 

(8%), European (55%), Latin/Central/South American (2%), Pacific Islands (3%), Unknown 

(5%), and Other (15%). When individuals who chose the Other category were asked to specify, 

the most frequent responses were Canadian (3% [of all participants]) and Caucasian (3%). 

When asked what culture they identified with, participants selected the following categories: 

Aboriginal (1%), African (4%), Arab (8%), West Asian (3%), South Asian (4%), East/Southeast 

Asian (5%), Caribbean (4%), European (48%), Latin/Central/South American (2%), Pacific 

Islands (2%), Unknown (14%), and Other (15%). When individuals who chose the Other 

category were asked to specify, the most frequent responses were Canadian (7% [of all 

participants]) and North American (2%). 

2.3.1.2 Continuous Independent Variable Measures 

Language Status. Bilingualism was measured continuously using participants’ self-

reported speaking ability in each language to calculate a Bilingual Speaking Quotient. This 

metric was adapted from Incera and McLennan (2018) to use proficiency instead of exposure, as 

high levels of exposure to a second language are possible in Canadian contexts without any 

corresponding proficiency in this language. This quotient was computed as the ratio of speaking 

proficiency in the participant’s second-most dominant language to their proficiency in their 

dominant language (both rated out of 10 on the LEAP-Q). For example, a monolingual reporting 

10/10 in English and 0/10 in French would receive a quotient of 0, while a bilingual with 10/10 

in both languages would receive a quotient of 1. Scores, therefore, ranged from 0 (least bilingual) 

to 1 (most bilingual). For descriptive purposes, when applying Study 1’s grouping criteria, 

language groups differed significantly on the Bilingual Speaking Quotient (F(2, 239) = 247.07, p 

< .001, η2 = .67; see Table 2.2 for means). 



28 

 

ADHD Status. ADHD symptomatology was assessed using the ASRS (Kessler et al., 

2005), as in Study 1. Unlike in Study 1, ASRS scores were treated as a continuous variable rather 

than categorizing participants into ADHD and non-ADHD groups. Higher scores reflected 

greater ADHD symptom severity. Mean scores are reported in Table 2.2. \ 

 

Table 2.2 Study 2 Participant Demographic Information and Test Scores 

 Monolinguals  Other  Bilinguals 

LEAP-Q 

Comprehension 

     

Dominant language 8.73 (1.10)  9.46 (0.93)  9.53 (0.65) 

Non-dominant language 2.20 (0.86)  5.25 (1.45)  7.66 (1.12) 

Speaking proficiency      

Dominant language 8.67 (1.29)  9.40 (1.19)  9.47 (0.73) 

Non-dominant language 1.80 (0.68)  3.40 (0.71)  7.12 (1.22) 

Bilingual Speaking Quotient 0.20 (0.06)  0.37 (0.09)  0.75 (0.12) 

ASRS Score 10.90 (4.40)  9.84 (3.16)  9.01 (3.80) 

PPVT Standard Score 

Dominant language 112.18 (11.18)  105.05 (11.69)  105.91 (12.70) 

Non-dominant language 113.54 (9.21)  82.69 (16.02)  94.27 (18.16) 

VLT Score 

Dominant language 110.13 (16.92)  106.08 (20.36)  104.36 (22.84) 

Non-dominant language 105.89 (24.73)  49.00 (40.35)  89.30 (27.08) 

Raven’s Progressive  

Matrices Score 29.70 (12.98)  30.47 (8.22)  30.17 (12.26) 

Note. Participants were separated into groups as defined in Study 1 for the descriptive purposes 

of this table only. Participants not fitting within group parameters were placed in the Other 

column. 
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2.3.1.3 Measures – Dependent Variables 

Receptive Vocabulary Size. Receptive vocabulary size was assessed using the Peabody 

Picture Vocabulary Test (PPVT) and the Vocabulary Levels Test (VLT), using identical methods 

to those described in Study 1. See Table 2.2 for group means. 

Non-Verbal Intelligence. Non-verbal intelligence was assessed using Raven’s 

Progressive Matrices (RPM) and methods identical to those in Study 1. RPM scores were not 

significantly correlated with the Bilingual Speaking Quotient (p = .35) nor with ASRS scores (p 

= .67). Group means are presented in Table 2.2. 

2.3.1.4 Procedure 

Procedures employed in Study 2 were identical to those in Study 1. 

2.3.2 Results 

2.3.2.1 PPVT Standard Scores 

Dominant Language. A multiple regression was conducted on PPVT standard scores in 

participants’ dominant language. Bilingualism and ADHD interacted to affect dominant language 

PPVT Standard scores (t(190) = –1.97, p = .05, overall model F(3, 187) = 1.54, p = .21, R2 = .02, 

see Figure 2.3). The interaction revealed that among participants with lower Bilingual Speaking 

Quotients (i.e., less bilingual), higher ASRS scores were associated with higher dominant 

language PPVT scores. This pattern was less pronounced among participants with higher 

Bilingual Speaking Quotients (i.e., more balanced bilinguals). Notably, modelled estimates of 

dominant-language PPVT scores for bilinguals remained above the population mean of 100. 
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Figure 2.3 Prediction of Dominant Language PPVT Standard Score  

 

 

Non-Dominant Language. A multiple regression was also performed on PPVT standard 

scores in participants’ non-dominant language. There was an interaction between bilingualism 

and ADHD in affecting non-dominant language PPVT Standard scores (t(168) = –1.91,  

p = .06, overall model F(3,165) = 2.13, p = .06, R2 = .04, see Figure 2.4). The same pattern 

emerged in the dominant language, where those with higher ASRS scores had greater non-

dominant language PPVT standard scores than those with lower ASRS scores, except when 

reaching higher levels of the Bilingual Speaking Quotient. 
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Figure 2.4 Prediction of Non-Dominant Language PPVT Standard Score 

 

 

2.3.2.2 VLT Scores 

Dominant Language. A multiple regression was performed on VLT scores in 

participants’ dominant language. There was again an interaction between bilingualism and 

ADHD in affecting dominant language VLT scores (t(198) = –1.42, p = .06, overall model 

F(3,199) = 2.20, p = .06, R2 = .03). Data interacted in the same manner as it did for the PPVT.  

Non-Dominant Language. Lastly, a multiple regression was also performed on VLT 

scores in participants’ non-dominant language. An interaction was present between bilingualism 

and ADHD in affecting non-dominant language VLT scores (t(212) = –2.17, p = .03, overall 

model F(3, 209) = 2.76, p = .04, R2 = 0.04). Again, data interacted in the same manner as it did 

for the PPVT. 

2.3.3 Conclusion 

Continuous measures of bilingualism (Bilingual Speaking Quotient) and ADHD  

symptomatology (ASRS) interacted in both dominant and non-dominant languages across the 

PPVT and VLT. Particularly for those individuals who were strongly unbalanced in their 
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language proficiency, those with greater ADHD symptomatology had larger vocabularies than 

those with less ADHD symptomatology. 

2.4 Discussion 

The present study examined the vocabulary sizes of monolingual and bilingual adults 

with and without ADHD, asking whether ADHD and bilingualism interact to create a ‘double 

disadvantage’. Study 1, which used categorical definitions of bilingualism and ADHD, revealed 

an unexpected finding: individuals with ADHD had larger vocabularies than peers without 

ADHD. This advantage was observed in both monolinguals and bilinguals, across dominant and 

non-dominant languages. Study 2, which used continuous measures of bilingualism and ADHD 

symptomatology, corroborated this pattern, showing that individuals with greater ADHD 

symptomatology had larger vocabularies than those with less ADHD symptomatology. The effect 

was more pronounced in individuals with less balanced bilingual proficiency. Notably, 

vocabulary sizes were high in all conditions across both studies and remained stable after 

controlling for years of education, socioeconomic status (SES), age, gender, and non-verbal 

intelligence. In fact, individuals with ADHD showed a vocabulary advantage despite lower non-

verbal intelligence scores. Rather than indicating a ‘double disadvantage’ for bilinguals with 

ADHD, our findings reveal a vocabulary advantage for participants with ADHD, particularly 

among those with less balanced bilingual proficiency.  

Contrary to our hypothesis, our results replicate the ‘ADHD advantage’ in vocabulary 

size found in Bialystok et al. (2017) while clarifying the nature of bilingual vocabulary 

differences. While Bialystok et al. found a general disadvantage in bilinguals’ PPVT scores, we 

found this disadvantage only when comparing bilinguals’ non-dominant language to 

monolinguals’ dominant (unique) language. Their reported bilingual disadvantage may, therefore, 

have reflected testing in participants’ non-dominant language, a hypothesis supported by our 

more precise assessment of both dominant and non-dominant languages. 

Our findings of an ADHD vocabulary advantage align with numerous adult studies that 

have reported similar advantages while investigating other aspects of ADHD (Antshel et al., 

2010; Bialystok et al., 2017; Butzbach et al., 2019; Fuermaier et al., 2017; Knouse et al., 2016; 

Lewandowski et al., 2013; Martz et al., 2022; Takeda et al., 2020). Even studies reporting 

equivalent vocabularies between ADHD and non-ADHD groups (Biederman, Faraone et al., 

2004; Fuermaier et al., 2017; Johnson et al., 2001; Materna et al., 2019; Pedersen, 2018; Segal, 
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2023; Seidman et al., 1998) can be interpreted as an ADHD-advantage, given that individuals 

with ADHD performed similarly to controls despite facing additional challenges. These 

challenges included the presence of other, sometimes severe, comorbid disorders and recruitment 

biases, with most ADHD participants drawn from psychiatric populations and most control 

participants recruited from high-SES populations such as undergraduate students (e.g., Bekker et 

al., 2005; Biederman et al., 1994, males in 2004; Fuermaier et al., 2017; Johnson et al., 2001; 

Pedersen, 2018; Segal, 2023; Seidman et al., 1998). Furthermore, many studies that did not 

report an ADHD vocabulary difference were underpowered (e.g., Bekker et al., 2005; Fuermaier 

et al., 2017; Johnson et al., 2001; Pedersen, 2018). Notably, the only adult study we could 

identify that found an ADHD vocabulary disadvantage consisted of only 18 individuals with 

ADHD, all male and of lower SES than controls (Murphy, 2002). Thus, when accounting for 

sampling differences, our results align with the broader ADHD literature and are likely 

generalizable to other young adult samples, provided that SES and education are controlled. 

Our results, along with those from the broader adult ADHD literature, stand in contrast to 

childhood studies, which frequently find an ADHD vocabulary disadvantage. This apparent 

discrepancy may be explained by sampling issues in childhood studies, in which ADHD and 

comorbid language disorders are often not adequately differentiated. Alternatively, the difference 

between child and adult findings may reflect a developmental pattern wherein individuals with 

ADHD experience delayed but not permanently impaired vocabulary acquisition, similar to the 

trajectory observed for verbal working memory (Sowerby et al., 2011). Longitudinal studies 

would help explore the trajectory of vocabulary acquisition over time in individuals with ADHD 

and provide a better understanding of this pattern. 

One possible explanation for the vocabulary advantage found in individuals with ADHD 

is a bias towards novelty. While all individuals orient to novelty to some degree, those with 

ADHD show a greater bias for novelty than peers without ADHD (Donfrancesco et al., 2015; 

van Mourik et al., 2007). This enhanced novelty orientation could facilitate vocabulary 

development, as novelty plays a crucial role in language learning by increasing attention and 

enhancing word learning (Mather & Plunkett, 2012). In support of this idea, novel visual 

environments have been found to enhance word learning in individuals with ADHD but not in 

those without ADHD (Baumann et al., 2020). It is thus possible that the bias for novelty 

observed in individuals with ADHD enhances their word learning, potentially by increasing 
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attention to new words. It is also possible that the increased readiness to explore novel 

environments observed in individuals with ADHD (Donfrancesco et al., 2015; Merwood et al., 

2013; Yoo et al., 2016) provides more opportunities for gathering information that helps them 

develop and refine word representations.  

The novelty bias framework might also explain why ADHD symptomatology had a 

stronger positive effect on vocabulary size for more monolingual individuals than for more 

bilingual individuals. Bilinguals, like individuals with ADHD, show enhanced bias for novelty 

(D’Souza et al., 2020; Singh, 2021; Singh, Kalashnikova et al., 2023). Thus, bilinguals may 

already benefit from increased orientation to novel stimuli, with ADHD providing no further 

enhancement of this trait. In contrast, monolinguals, who typically seek novelty less readily, may 

derive greater benefit from ADHD-related novelty seeking, leading to enhanced word learning 

compared to their non-ADHD peers. Future research will be necessary to directly investigate 

enhanced attention to novelty as a potential mechanism for improved word learning in 

individuals with ADHD and to explore how this interacts with bilingualism. 

Future research investigating the interaction of bilingualism and ADHD on language 

abilities should be expanded to include different bilingual populations. A significant strength of 

the present study was that bilingualism and social status were not confounded, as is often the 

case in bilingual research, given that both English and French are well-regarded and official 

languages in Canada. However, not all bilinguals exist within such advantageous contexts, so it 

would be valuable for future studies to explore how ADHD and bilingualism interact to influence 

vocabulary development in other, less ideal contexts. 

Another significant direction for future research involves examining the effects of ADHD 

and bilingualism on linguistic abilities beyond vocabulary size. A strength of our study was its 

inclusion of measures of both the breadth (PPVT and EVIP) and depth (VLT and TTV) of 

vocabulary, but other language skills should also be examined. Additionally, future studies 

should investigate the mechanisms underlying the observed ADHD advantage, for example, by 

conducting in-laboratory studies of novel word learning and examining existing vocabulary 

knowledge. Research should also explore the applications of these mechanisms and how they 

could be leveraged to support the functioning of neuro- and linguistically diverse individuals. 

Another key area for future research would be investigating whether the ADHD 

vocabulary advantage persists across different socioeconomic levels. While our study benefited 
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from controlling for socioeconomic status, as all participants came from high socioeconomic 

status backgrounds, this limitation restricts the generalizability of our findings. Given the well-

established detrimental effects of ADHD on academic achievement (Arnold et al., 2020), one 

could hypothesize that individuals with ADHD require either superior cognitive abilities or better 

access to resources than their peers without ADHD to reach higher education, potentially 

contributing to linguistic advantages (e.g., Blom, 2019; Nicolay & Poncelet, 2013; Sohr-Preston 

et al., 2013). However, several findings challenge this interpretation: our ADHD participants had 

lower non-verbal intelligence scores than controls, no SES differences were found between our 

groups, and vocabulary advantages have been documented in other samples of adults with 

ADHD of lower SES.  

Finally, these findings should be replicated in a sample with greater male representation. 

Given the predominance of females within our sample, generalizing the ADHD vocabulary 

advantages to males remains challenging. It is possible that, given documented gender 

differences in vocabulary acquisition (Hyde & Linn, 1988; Kaushanskaya et al., 2011), ADHD 

may differentially affect vocabulary development in females versus males. This question 

warrants further investigation in future research. 

Our findings have critical implications for ADHD research methodology. While 

vocabulary scores are commonly used as a proxy for intelligence in clinical testing (de Oliveira 

et al., 2014; Miner, 1964), relying on vocabulary as a proxy for intelligence may be problematic 

when studying ADHD. Given that individuals with ADHD may have larger vocabularies than 

control participants, controlling for vocabulary size could artificially inflate apparent deficits in 

ADHD populations. Our data highlight this issue: participants with ADHD had larger 

vocabularies despite having lower intelligence scores on non-verbal measures than their non-

ADHD peers. This methodological concern may explain some of the immense variability found 

across the results of studies of individuals with ADHD (Willcutt et al., 2005). At a minimum, 

future studies should consider including a measure of non-verbal intelligence alongside 

vocabulary assessments to avoid penalizing individuals with ADHD when controlling for 

intelligence. 

Given the foundational role of vocabulary in influencing successful language use, 

cognition, and academic outcomes, and considering the high prevalence of ADHD and 

bilingualism worldwide, understanding their combined effect on vocabulary development in all 
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individuals’ languages is crucial. Although both ADHD and bilingualism have traditionally been 

viewed as risk factors for language delays, our study found no evidence of a ‘double 

disadvantage’ in bilingual individuals with ADHD. In fact, contrary to the ‘double disadvantage’ 

hypothesis, neither ADHD nor bilingualism were found to hinder vocabulary development, and 

all groups had above-average vocabulary sizes. Rather than supporting deficit-based perspectives 

on ADHD and bilingualism, our findings highlight the advantages of linguistic and 

neurocognitive diversity, showing that these individuals not only match but sometimes exceed 

their peers’ vocabulary development. 
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3 When Challenges Reveal Advantages: 

Bilingualism Enhances Response Inhibition in Young 

Adults With ADHD 

3.2 Introduction 

Inhibitory control, a core executive function, varies systematically across different 

populations. It represents a fundamental deficit in individuals with attention-deficit/hyperactivity 

disorder (ADHD; Barkley & Murphy, 2010; Bekker et al., 2005; Brown et al., 2009), yet often 

appears enhanced in bilinguals (Bialystok et al., 2009; van den Noort et al., 2019). The 

interaction between ADHD and bilingualism on inhibitory control remains largely unexplored. 

Only one previous study has examined this relationship, finding that bilingualism combined with 

ADHD particularly impaired response inhibition (i.e., stopping a prepotent response), while 

bilingualism alone conferred advantages in inhibition of interference (i.e., resisting distraction 

from irrelevant information; Bialystok et al., 2017). However, this study included diverse 

language combinations for bilinguals while monolinguals spoke only English (the societal 

language), potentially confounding bilingualism with language status, as bilinguals may have 

been tested in a non-dominant language. The present study addressed this limitation by 

investigating English-French bilinguals in Canada, where both languages hold similar social 

status. We administered stop-signal and flanker tasks to assess two distinct types of inhibitory 

control in monolingual and bilingual adults with and without ADHD, employing a 

comprehensive suite of measures for each task to facilitate cross-study comparisons. 

3.2.1 Inhibitory Control in Bilinguals 

The bilingual advantage hypothesis suggests that managing two languages enhances 

executive functions, particularly inhibitory control (Adesope et al., 2010; Bialystok, 2017; de 

Bruin et al., 2015; Donnelly, 2016; Giovannoli et al., 2020; Hilchey & Klein, 2011; Lehtonen et 

al., 2018). This advantage is thought to stem from constantly managing two competing language 

systems (Green, 1998; Kroll et al., 2014; Starreveld et al., 2014), requiring bilinguals to regularly 
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engage neural mechanisms involved in attention, cognitive flexibility, monitoring, and inhibition 

(Adi-Japha & Klein, 2009; Barac et al., 2014; Bialystok, 2009; Bialystok et al., 2004, 2008; 

Braver, 2012; Costa et al., 2008, 2009; Klein, 2016). Neuroimaging studies support this 

framework, showing adaptations in brain areas responsible for inhibitory control (Abutalebi, 

2008; Abutalebi & Green, 2007; Green & Abutalebi, 2013; Hervais-Adelman et al., 2015; Luk et 

al., 2011, although see De Bruin et al., 2021 re. challenges in interpreting these data). These 

changes are thought to be long-lasting, persisting into old age and potentially delaying the onset 

of dementia (Antoniou et al., 2013; Bialystok et al., 2007; Duncan & Phillips, 2016). 

Inhibitory control consists of two types: response inhibition and inhibition of interference 

(Bialystok et al., 2008; Bunge et al., 2002; Robertson et al., 1997). The first type of inhibition, 

response inhibition, requires suppressing automatic behaviours, such as withholding a prepotent 

response when instructed (Verbruggen et al., 2004). In response inhibition tasks, participants 

must inhibit an automatic behaviour (e.g., pressing a key in response to the go signal) when a 

different stimulus appears (e.g., a stop signal indicating they should withhold their response; 

Verbruggen et al., 2004). Many studies report superior bilingual performance on response 

inhibition tasks, including the stop-signal (Rodríguez-Pujadas et al., 2014; Sorge et al., 2017; 

Warmington et al., 2019), Go/No-Go (Barac et al., 2016; Diaz & Farrar, 2018; Emmorey et al., 

2008; Foy & Mann, 2014; White & Greenfield, 2017) and anti-saccade (Bialystok et al., 2006) 

tasks. However, other studies demonstrate comparable performance between bilinguals and 

monolinguals, including on the stop-signal (Arizmendi et al., 2018; Colzato et al., 2008; Dick et 

al., 2019; Morales et al., 2013), Go/No-Go (Czapka et al., 2020; Filippi et al., 2022; Johann et 

al., 2022; Nicolay & Poncelet, 2013; Tran et al., 2019), and SART (Bialystok et al., 2008) tasks.  

The second type of inhibition, inhibition of interference — sometimes called interference 

control or interference suppression — requires maintaining attention on relevant signals while 

ignoring distractors. Bilinguals often outperform monolinguals in tasks measuring inhibition of 

interference, including the flanker (e.g., Baralt & Darcy Mahoney, 2020; Bialystok & Barac, 

2012; Calvo & Bialystok, 2014; Emmorey et al., 2008; Engel de Abreu et al., 2014; Karimi & 

Hosseini Rad, 2021), ANT (e.g., (Costa et al., 2008; Kapa & Colombo, 2013; Poarch & Van 

Hell, 2012; Yang et al., 2011; Yang & Yang, 2016), Simon (e.g., (Bialystok et al., 2004, 2008; 

Degirmenci et al., 2022; Martin-Rhee & Bialystok, 2008; Park et al., 2023; Poarch & Van Hell, 

2012; Zeng et al., 2019), and Stroop (e.g., (Bialystok et al., 2008; Degirmenci et al., 2022; 
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Papastergiou et al., 2022, 2023) tasks. However, differences are often measured or observed only 

for specific outcome variables, even within studies using a given task. For example, in the 

flanker task, findings of bilingual advantages were inconsistent across studies, with some 

reporting differences in mixed block reaction time (Emmorey et al., 2008) and others in 

incongruent trial reaction time (Engel de Abreu et al., 2014), accuracy (Calvo & Bialystok, 

2014), flanker cost (Bialystok & Barac, 2012; Karimi & Hosseini Rad, 2021), or composite score 

(Baralt & Darcy Mahoney, 2020). In addition, despite the variety of outcome measures 

examined, numerous studies have failed to detect any bilingual advantage in flanker task 

performance and sometimes even show a disadvantage (de Bruin et al., 2015; Dick et al., 2019; 

Kousaie & Phillips, 2012; Luk et al., 2010; Paap & Greenberg, 2013; Ross & Melinger, 2017; 

Ware et al., 2020). Effects for the flanker task also appear to be age-dependent, with bilingual 

advantages occurring less frequently in adult samples than in children or older adults (Samuel et 

al., 2018). Overall, bilingual advantages appear to exist in both types of inhibition, but their 

manifestation depends on specific contextual factors. 

Despite extensive research, evidence for bilingual advantages in inhibitory control remains 

inconsistent. Age appears crucial, with advantages more consistently observed in children (e.g., 

Beaudin & Poulin-Dubois, 2022; Bialystok et al., 2005; Poulin-Dubois et al., 2011) and middle-

aged and older adults (e.g., Bialystok et al., 2004, 2005, 2006, 2008, 2014; Salvatierra & 

Rosselli, 2011) than in young adults. This pattern suggests that bilingual advantages may be most 

apparent when cognitive systems are either developing or declining. The elusive nature of 

advantages in young adults could reflect ceiling effects in cognitive performance that mask 

potential bilingual advantages, with differences only emerging under more challenging 

conditions (e.g., Bialystok, 2006; Bialystok et al., 2006, 2008, 2014; Bialystok, Martin, et al., 

2005; Coderre & Van Heuven, 2014; Comishen & Bialystok, 2021; Costa et al., 2009; Marton et 

al., 2017), or when assessed via neuroimaging techniques (Bialystok, Craik, et al., 2005; Kousaie 

& Phillips, 2012; Olulade et al., 2016) rather than behavioural measures. 

3.2.2 Inhibitory Control in Individuals With ADHD 

Executive functioning deficits, particularly in inhibitory control, consistently appear in 

ADHD research, with effect sizes ranging from 0.4 to 0.6 (Willcutt et al., 2005). These deficits 

have been observed in both children and adults with ADHD (Boonstra et al., 2005; Frazier et al., 

2004; Hervey et al., 2004; Senkowski et al., 2023; Willcutt et al., 2005) and persist over time 
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(Agnew-Blais et al., 2020; Biederman, Petty, Doyle, et al., 2007; Biederman, Petty, Fried, et al., 

2007; Guo et al., 2022; Polderman et al., 2007). Furthermore, they negatively impact daily 

functioning, academic achievement, social functioning, and socioeconomic status (Biederman et 

al., 2006; Biederman, Monuteaux, et al., 2004; Biederman, Petty, Fried, et al., 2007; Kamradt et 

al., 2014; Lawrence et al., 2004; Stavro et al., 2007; Torralva et al., 2013). Moreover, many 

researchers have proposed that inhibitory control represents the primary executive function 

deficit in individuals with ADHD, with response inhibition showing the most pronounced 

impairment (Adams et al., 2008; Barkley, 1997; Nigg, 2001; Quay, 1997; Slaats-Willemse et al., 

2003; Sonuga-Barke, 2002; Wodka et al., 2007). 

The stop-signal task, which measures response inhibition, frequently detects ADHD-

related differences (Alderson et al., 2008; Senkowski et al., 2023). Differences in stop-signal 

reaction time (SSRT) – the estimated time required to inhibit an already-initiated response – 

consistently show ADHD participants as having slower SSRTs than controls (Lijffijt et al., 2005; 

Lipszyc & Schachar, 2010; Senkowski et al., 2023; Willcutt et al., 2005). SSRT also predicts 

measures of ADHD symptomatology (Kamradt et al., 2014; Nigg et al., 2005; Stavro et al., 

2007). 

The flanker task, which measures inhibition of interference, frequently reveals impaired 

performance in ADHD across reaction time, error rate, and congruency costs in children  

(Mullane et al., 2009) and adults (Hasler et al., 2016; Herrmann et al., 2010; McLoughlin et al., 

2009; Michelini et al., 2016). However, differences sometimes emerge only in terms of accuracy 

(Herrmann et al., 2010; Marquardt et al., 2018), particularly when reaction time variability is 

taken into account (Kofler et al., 2013) and in specific populations, such as high-functioning 

college students with ADHD (Merkt et al., 2013). This raises the possibility that individuals with 

ADHD who progress to higher education may exhibit fewer inhibitory deficits (Dorr & 

Armstrong, 2019; Willcutt et al., 2005).  

3.2.3 Interactions Between Bilingualism and ADHD on Inhibitory Control 

The contrasting influences of bilingualism and ADHD on inhibitory control raise 

compelling theoretical questions about their interaction. If bilingualism enhances inhibitory 

control through constant language management, while ADHD diminishes it through underlying 

neural deficits, how do these forces interact when they co-occur in the same individual? This 

question becomes particularly important given that bilingual advantages are most evident when 
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cognitive systems face challenges (e.g., Bialystok, 2006; Bialystok et al., 2006, 2008, 2014; 

Bialystok, Martin, et al., 2005; Coderre & Van Heuven, 2014; Comishen & Bialystok, 2021; 

Costa et al., 2009; Marton et al., 2017). ADHD, which is marked by inhibitory control deficits, 

might create precisely the type of cognitive challenge that makes bilingual advantages more 

apparent in young adults, who often show ceiling effects in standard testing. Despite the 

considerable research on bilingualism and ADHD separately, only six studies have examined 

how bilingualism and either attention ability in general or ADHD specifically may interact to 

influence inhibitory control (see Köder et al., 2022, for a review). These studies reveal 

contradictory patterns that warrant careful examination. 

For response inhibition, Bialystok et al. (2017) found that ADHD had a more negative 

impact on bilingual adults than monolinguals, although bilingualism itself did not impair 

performance within the ADHD group.  Conversely, Sorge et al. (2017) reported that both 

bilingualism and stronger attention skills improved performance in children within a non-clinical 

sample, with bilingualism benefiting those with higher attention the most. These contradictory 

findings may reflect developmental differences – children in Sorge’s study were still developing 

their inhibitory abilities, while college students in Bialystok’s study may have already reached 

performance ceilings. 

For inhibition of interference, findings remain inconsistent. Bilinguals without ADHD 

(Bialystok et al., 2017) demonstrated more efficient performance on challenging trials in one 

study (Bialystok et al., 2017), but continuous measures of bilingualism and subclinical attention 

difficulties yielded variable results across other studies (Chung-Fat-Yim et al., 2020; C. J. M. 

Sharma et al., 2022; Hardy et al., 2019; Sorge et al., 2017). Some evidence suggests bilingualism 

particularly benefits children with lower attention levels (Sorge et al., 2017).  Together, these 

findings suggest that bilingualism and high attention levels may independently confer advantages 

for inhibiting interference, although the precise nature and mechanisms of this interaction require 

further clarification. 

While these studies offer preliminary insights, they are characterized by significant 

methodological limitations that warrant careful consideration.  Of the six studies examining 

bilingualism-attention interactions, four were with children (Chung-Fat-Yim et al., 2020; Hardy 

et al., 2019; C. J. M. Sharma et al., 2022; Sorge et al., 2017), and only two were with young 

adults (Bialystok et al., 2017; Mor et al., 2015). In addition, four of the six studies measured 
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attention without including a clinical ADHD group (Chung-Fat-Yim et al., 2020; Hardy et al., 

2019; C. J. M. Sharma et al., 2022; Sorge et al., 2017). Furthermore, most studies that included 

ADHD participants did not exclude comorbid disorders (Bialystok et al., 2017; Hardy et al., 

2019; C. J. M. Sharma et al., 2022), introducing potential confounding variables. The 

operationalization of bilingualism varied widely, with some studies measuring it categorically 

(Bialystok et al., 2017; Hardy et al., 2019; Mor et al., 2015; C. J. M. Sharma et al., 2022; Sorge 

et al., 2017) and others continuously (Chung-Fat-Yim et al., 2020; C. J. M. Sharma et al., 2022; 

Sorge et al., 2017). Notably, one study purporting to compare monolinguals to bilinguals actually 

compared bilinguals to trilinguals and lacked a monolingual reference group (Mor et al., 2015). 

Additionally, one study omitted critical performance metrics, failing to report accuracy and 

reaction times (Hardy et al., 2019).  These inconsistencies and contradictory results underscore 

the need for methodologically rigorous research examining the interaction between bilingualism 

and ADHD. 

Given the inconsistent findings and methodological limitations in the existing literature, 

there is a clear need for research that addresses these gaps while employing rigorous design 

features. We investigated the combined effect of bilingualism and ADHD in a large sample of 

Canadian English-French bilinguals. These two languages hold similar social status in Canada, 

allowing us to avoid confounding bilingualism with language status. We excluded comorbid 

disorders to isolate the effects of ADHD and tested young adults to limit potential age-related 

confounds such as differing developmental trajectories or cognitive decline. Finally, we assessed 

two distinct types of inhibitory control, employing the two most widely used tasks in the fields of 

bilingualism and ADHD: the stop-signal task, which measures response inhibition, and the 

flanker task, which measures inhibition of interference. We examined a comprehensive range of 

variables reported in the literature for each task to facilitate comparison with previous research 

on inhibition in these populations. 

My overarching hypothesis is that bilingualism interacts with ADHD to reveal protective 

effects that are not apparent in neurotypical young adults due to ceiling effects in cognitive 

performance. We had three specific predictions. First, we predicted that participants with ADHD 

would demonstrate poorer performance on both tasks compared to controls, consistent with 

established findings of inhibitory deficits in ADHD. Second, we predicted that bilingualism 

would confer advantages in inhibitory control tasks for both neurotypical participants and those 
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with ADHD. Third, and most critically, we predicted an interaction effect whereby bilingualism 

would yield proportionally larger performance benefits for participants with ADHD than for 

neurotypical participants. This interaction suggests that bilingual experience may serve as a 

protective factor that partially compensates for the inhibitory control deficits associated with 

ADHD. Such findings would support the theoretical position that bilingual advantages may 

become more detectable when the inhibitory control system is compromised. 

3.3 Study 3 

3.3.1 Method 

This study was approved by the Human Research Ethics Committee at Concordia 

University (Certificate #10000439). Research was conducted in accordance with the Declaration 

of Helsinki, and participants provided their consent prior to participation. 

3.3.1.1 Pre-registration, Data, Materials, and Code 

 This study was pre-registered prior to data collection. The pre-registration is available on 

the Open Science Framework at https://osf.io/jaxdr. The pre-registration was updated with minor 

changes after data collection had begun. These changes and their justification can be found at 

https://osf.io/a2694 and https://osf.io/szuwj. Any other methodological deviations from the pre-

registrations are noted in the manuscript. Study materials, deidentified data, and data analysis R 

code are available on the Open Science Framework at https://osf.io/r5kpq/. 

3.3.1.2 Participants 

In total, 421 participants were tested. Of these, 155 were excluded from our sample after 

participation as per our pre-registered inclusion criteria because they did not live in Canada (2); 

were not currently enrolled or had not been enrolled for at least two years in a college or 

university program (4); were older than the target 18–34 age range at the time of participation 

(5); were missing data relating to inclusion criteria (15); had language proficiency that did not 

meet eligibility for either the monolingual nor the bilingual group (27); and did not have a pre-

existing diagnosis of ADHD but reported ADHD symptomatology (measured via ASRS score; 

see the Grouping Measures section) ratings too high for the non-ADHD group, or had a 

diagnosis but reported ADHD symptomatology ratings too low for the ADHD group (116). Note 

that some participants did not meet multiple criteria. All participants diagnosed with another 

disorder or condition likely to substantially affect language or cognition (e.g., language disorder, 

https://osf.io/jaxdr
https://osf.io/a2694
https://osf.io/szuwj
https://osf.io/r5kpq/
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specific learning disorder, intellectual disability) or an uncorrected visual or hearing problem 

were screened out before participation. 

After removing participants who did not meet the study inclusion criteria, our sample 

consisted of 274 young adults. Each participant was categorized into one of four groups 

determined by their ADHD status and language group: monolinguals without ADHD (n = 43), 

monolinguals with ADHD (n = 43), bilinguals without ADHD (n = 145), and bilinguals with 

ADHD (n = 43). Before data collection, a power analysis was used to determine a target sample 

size of 43 per group. This analysis was conducted with G*Power to obtain 0.80 power to detect 

an effect size of 0.43 at the standard 0.05 alpha error probability (see the pre-registration for 

more details on the power analysis). We surpassed the target sample size for one group 

(bilinguals without ADHD) as we continued data collection for all groups while recruiting for the 

harder-to-reach groups. A further 7 participants did not contribute data to the stop-signal and 

flanker tasks after task-specific exclusion criteria were applied (see the Measures – Dependent 

Variables section below) — the final analyzed sample thus consisted of 267 participants.  

Participants were, on average, 23.25 years old (SD = 3.35, range = 19–33). The sample 

was predominantly female (81%), but males were present in all groups: monolinguals without 

ADHD (n = 12), monolinguals with ADHD (n = 11), bilinguals without ADHD (n = 18), and 

bilinguals with ADHD (n = 9). Age did not significantly differ between groups. Participants 

selected the following categories to describe their ethnic origins: Aboriginal (3.61%), African 

(3.01%), Arab (9.04%), West Asian (4.22%), South Asian (4.82%), East/Southeast Asian 

(5.42%), Caribbean (7.23%), European (59.04%), Latin/Central/South American (0.60%), 

Pacific Islands (1.81%), Unknown (6.02%), and Other (15.06%). Participants choosing the Other 

category were asked to specify their ethnic origins. Here, the most frequent responses were 

Caucasian (4.22% [of all participants]) and Canadian (1.81%). Participants selected the 

following categories as the cultures with which they identified: Aboriginal (1.20%), African 

(4.22%), Arab (8.43%), West Asian (3.01%), South Asian (3.61%), East/Southeast Asian 

(4.82%), Caribbean (3.61%), European (54.22%), Latin/Central/South American (1.20%), 

Pacific Islands (3.01%), Unknown (12.65%), and Other (12.05%). Participants choosing the 

Other category were asked to specify the culture. Here, the most frequent responses were 

Canadian (6.63% [of all participants]) and North American (1.81%). 
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As our participants were young adults, many of whom were enrolled in college or 

university at the time of participation, care was taken to select appropriate measures of their 

socioeconomic status. Many young adults live independently, while others still reside and are 

part of their childhood caregivers' household. Thus, two variables were measured to capture 

socioeconomic status: participants' years of education and their childhood primary caregiver's 

(typically the mother's) number of years of education (see Table 3.1). Groups did not differ in 

socioeconomic status, whether measured by their own or their primary childhood caregiver's 

years of education (ps > .10). 

 

Table 3.1 Study 3 Participant Demographic Information by Group 

Note. Group means (SD), in years.  

3.3.1.3 Grouping Measures 

Language Status. The Language Experience and Proficiency Questionnaire (LEAP-Q; 

Marian et al., 2007) was used to assess language status. Bilinguals had to speak both English and 

 Monolinguals  Bilinguals 

 Non-ADHD ADHD  Non-ADHD ADHD 

Age 23.90 (3.48) 23.26 (3.87)  22.90 (3.10) 23.74 (3.27) 

SES      

Participant education 16.17 (3.70) 16.78 (2.43)  16.82 (2.20) 17.53 (2.33) 

Childhood primary 

caregiver education 

15.95 (6.16) 15.57 (6.73)  15.05 (4.68) 15.84 (5.79) 

LEAP-Q 
 

Comprehension 

Dominant language 9.17 (0.41) 9.00 (0.41) 
 

9.58 (0.63) 9.40 (0.64) 

Non-dominant language 2.33 (0.82) 2.00 (1.00)  7.70 (1.12) 7.64 (1.07) 

Speaking proficiency 

Dominant language 9.50 (0.55) 8.40 (0.89) 
 

9.51 (0.73) 9.30 (0.61) 

Non-dominant language 2.00 (0.63) 1.40 (0.55)  7.21 (1.22) 7.08 (1.21) 

ASRS Score 6.73 (2.12) 14.56 (2.73)  6.51 (2.35) 13.64 (3.11) 

Raven's Progressive 

Matrices Score 

31.26 (12.20) 26.80 (12.77)  31.80 (12.08) 28.56 (12.90) 
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French, with self-rated speaking and comprehension abilities for both languages of at least 5/10 

(Adequate) or higher, to ensure that participants were sufficiently proficient to be considered 

bilingual. Participants were screened prior to participation to exclude anyone who reported 

speaking or understanding any third language rated higher than 3/10 (Fair), as the focus of the 

current study was bilingualism rather than multilingualism. This minimal level of third-language 

proficiency was allowed as Canadians frequently receive third-language instruction in school, or, 

as is the case for many of the large share of first- and second-generation immigrants making up 

the Canadian population (Statistics Canada, 2022), have been exposed to a third language at 

home. Monolinguals had to speak English or French; any second language required a self-rated 

speaking and comprehension ability of no higher than 3/10 (Fair). Permitting minimal second 

language proficiency allowed participants to receive English or French second-language 

instruction, as is common in Canada, given that both are official languages. Language 

proficiency ratings are presented in Table 3.1. 

ADHD Status. Inclusion in the ADHD group required that participants report a pre-

existing ADHD diagnosis made by a qualified professional, in addition to scoring at least a 10/20 

on the Adult ADHD Self-Report Scale (ASRS v1.1; Adler et al., 2019; Kessler et al., 2005). We 

used a scoring method recommended by the authors of the scale, which updated the ASRS v1.1 

to meet the Diagnostic and Statistical Manual of Mental Disorders 5 criteria (DSM-5; ‘optimal 

scoring’ method by Ustun et al., 2017). The ASRS, developed by the World Health Organization, 

includes 20 items; however, the optimized scoring scheme focuses on the six items most 

predictive of DSM-5 ADHD diagnosis in adults. These items are weighted based on their 

predictive power, yielding total scores ranging from 0 to 20. This weighted approach enhances 

the scale's sensitivity and specificity, in contrast to equal-weight scoring methods. Inclusion in 

the non-ADHD group required that participants have never received a diagnosis of ADHD and 

that they score 9/20 or less on the ASRS. Given these criteria, groups indeed statistically differed 

based on ASRS score (F(1, 263) = 444.75, p < 0.001, η2 = 0.63, see Table 3.1 for group means). 

 

3.3.1.4 Measures – Dependent Variables 

Inhibition. Following Bialystok et al. (2017), two measures of inhibition were 

administered: the stop-signal task, which measures participants' ability to inhibit an initiated 

response, and the flanker task, which measures participants' ability to inhibit attention to 
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extraneous stimuli. Scores three times above or below the interquartile range were excluded from 

analyses to ensure data quality. 

Stop-Signal Task. The task began with two blocks of training trials, each containing 20 

trials. The first training block required participants to match an arrow's direction using keys on 

their keyboard, and the second training block required participants to continue this task but 

refrain from key-pressing when a red circle —the stop-signal—appeared around the arrow. After 

these two training blocks, participants completed a block of 16 control trials in which they 

matched an arrow's direction unimpeded by any stop signals. Then, participants completed five 

blocks of 48 mixed trials, 25% of which randomly contained stop signals (see Figure 3.1). A 

tracking procedure was employed to adjust task difficulty dynamically. The stop-signal delay 

(SSD)—the interval between the arrow’s appearance and the stop-signal—began at 300 ms. It 

increased by 50 ms after each correct trial, making the task harder, and decreased by 50 ms after 

each incorrect trial (making it easier). This adaptive procedure helped standardize difficulty 

across participants. The task design followed Verbruggen et al.'s (2019) guidelines for optimizing 

stop-signal paradigms, specifically by adjusting stop-signal delay using a tracking procedure, 

presenting stop-signals in a minority of trials (25%), and including a sufficient number of trials. 
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Figure 3.1 Stop-Signal Mixed Trial Block Timeline 

 

Following our pre-registered exclusion criteria, which were identical to Bialystok et al.’s 

(2017) criteria, participants were excluded if they produced errors in more than 30% of go trials 

or in less than 15% or more than 85% of stop trials (as the tracking procedure was designed to 

maintain ~50% accuracy). For these reasons, data from 87 participants were excluded from the 

stop-signal task. A similar proportion of participants was excluded across the different groups. 

Stop-signal reaction time (SSRT) was the primary variable of interest in the stop-signal 

task, with smaller SSRTs indicating better inhibition of one's responses. SSRT was calculated 

using the recommended best practice method of subtracting the mean SSD from the nth reaction 

time (RT). Here, n is calculated by taking the number of RTs in the go RT distribution and 
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multiplying it by the overall probability of responding to a stop signal (Ridderinkhof et al., 1999; 

Verbruggen & Logan, 2009).  

Flanker Task. The task contained three types of trials: baseline, neutral, and mixed. In all 

conditions, participants were required to match the direction of a central chevron using keyboard 

keys. Baseline trials were comprised of only a single chevron. Neutral trials comprised a single 

chevron with two diamonds (neutral stimuli) on each side. Mixed trials comprised five chevrons, 

with two on either side of the central chevron. These four "distractor" non-central chevrons were 

facing in one of two directions: either all in the same direction as the central chevron (congruent 

condition), or all in the opposite direction (incongruent condition, see Figure 3.2). The flanker 

task contained five blocks: 1) Baseline 1, comprised of 24 baseline trials; 2) Neutral 1, 

comprised of 24 neutral trials; 3) a Mixed block, comprised of 48 mixed trials (half congruent 

and half incongruent, in random order); 4) Baseline 2, comprised of 24 trials; and 5) Neutral 2, 

comprised of 24 neutral condition trials.  
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Figure 3.2 Flanker Task Trial Types and Responses 

 

Reaction time cost of the mixed condition relative to the control conditions was the 

primary variable of interest. This proportion score allowed adjustment for individual variability. 

It was calculated using the difference between mixed condition reaction times (congruent and 

incongruent trials) and control conditions (baseline and neutral reaction times), divided by the 

control conditions' reaction times (following Bialystok et al., 2017). 

Baseline and neutral reaction times were calculated by collapsing across their respective 

block types to create a single Baseline and Neutral block. Each block type was presented before 

and after the Mixed block to control for practice effects. A single average Baseline and a single 

Neutral block RT were calculated. 

3.3.1.5 Measures — Other Variables 

Non-Verbal Intelligence. Raven's Standard Progressive Matrices (RPM; Raven et al., 

2004) were used to measure non-verbal intelligence. An abbreviated nine-item version of the test 

was used, which maintained psychometric properties while allowing for considerable time 
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savings (see Bilker et al., 2012). Given that a large proportion of our sample had ADHD, this 

enabled us to shorten the experiment and increase the probability of maintaining participants' 

attention until completion. During Raven's Standard Progressive Matrices, participants were 

presented with visual patterns. Each pattern had a missing portion, and participants were asked to 

select the image that would best complete the pattern from multiple options. Groups differed 

statistically significantly based on ADHD status (F(1, 262) = 5.71, p = 0.02, η2 = 0.02, see Table 

3.1 for group means), with participants without ADHD having greater Raven scores than their 

peers with ADHD. This aligns with studies showing that individuals with ADHD tend to score 

lower than peers on the RPM (Goodwin et al., 2011; Rommel et al., 2015). There were no 

differences based on language group, nor was there an interaction between ADHD and language 

group. 

3.3.1.6 Procedure 

Participants were recruited through the university participant pool, ads posted on social 

media, and Prolific, a high-quality online participant pool platform. They received compensation 

as course credit or $20. Participants were screened prior to being allowed to participate in the 

experiment to ensure that basic inclusion and quality (e.g., no repeat participation) criteria were 

met. Data collection took place during the COVID-19 pandemic (from February 2021 to 

December 2022); therefore, the experiment was conducted online, using the PsyToolkit platform 

(Stoet, 2010, 2017). Participants chose whether study instructions were presented in English or 

French. 

Participants provided informed consent before beginning the experiment. They completed 

stop-signal and flanker tasks, presented in random order, and then took vocabulary measures (see 

Chapter 2). Finally, they completed demographic questionnaires, including the LEAP-Q, ASRS, 

and background information questions. Questionnaires were administered last to avoid the 

potential influence of stereotype threat on task performance, as some items addressed sensitive 

topics such as cultural background and mental health (Bradburn et al., 2015). Participants were 

asked if they had tried their hardest on each task and were regularly encouraged to take five-

minute breaks to maintain attention levels. To further ensure quality, values for the independent 

variables of interest three times above or below the interquartile range were excluded from 

analyses. Furthermore, data were manually inspected to ensure that low-quality data were 



52 

 

excluded, and some questions were repeated throughout the experiment to verify that answers 

remained consistent (e.g., asking participants for their age in years). 

3.3.2 Results 

3.3.2.1 Stop-Signal Task—Pre-Registered Analyses 

Stop-Signal Reaction Time (SSRT). A two-way between-subjects ANOVA of language 

group (monolingual, bilingual) and ADHD status (no-ADHD, ADHD) was performed on 

participants' SSRTs. Contrary to expectations, there were no significant main effects or 

interactions of language group or ADHD status (ps > .10, η2s < .02, see Table 3.2 for means). 

Thus, in this sample, SSRT performance was not significantly influenced by either ADHD or 

language group. 

The SSRT calculation method followed our pre-registration, which adhered to best 

practice guidelines (Verbruggen et al., 2019; Verbruggen & Logan, 2009). However, due to the 

unexpected null findings, we also applied an alternative estimation method commonly used in 

stop-signal research: subtracting the mean stop-signal delay from the mean go reaction time 

(Verbruggen et al., 2013). This approach yielded the same results, with no significant main 

effects or interactions (ps > .10, η²s < .02). Furthermore, ASRS scores were not significantly 

correlated with either SSRT measure (p > .10). 

Stop-Trial Accuracy. A two-way between-subjects ANOVA of language group 

(monolingual, bilingual) and ADHD status was conducted on stop-trial accuracy (proportion 

correct). A significant interaction between language group and ADHD status was found (F(1, 

173) = 5.19, p = .02, η2 = .03), such that bilinguals with ADHD were more accurate (t(58) = 2.66, 

p = .01, d = .48) than their bilingual neurotypical peers, while monolinguals performed 

comparably (p = .25) regardless of ADHD status (see Figure 3.3; see Table 3.2 for means). 
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Figure 3.3 Stop-Signal Stop-Trial Accuracy by Group 

 

Note. In the above violin plot, coloured dots represent individual data points. Black dots 

represent group means. Surrounding violin shapes represent data density. 
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Table 3.2 Study 3 Stop-Signal and Flanker Test Scores by Group 

Note. Group means (SD). RTs are in ms. Accuracies and choice, commission, and omission 

errors are percentages. 

 Monolinguals  Bilinguals 

 No-ADHD ADHD  No-ADHD ADHD 

Stop-signal      

  Control Block 

    RT Variability 
 

 

56.51 (11.71) 

 

57.06 (13.22) 

  

56.55 (11.50) 

 

63.58 (14.10) 

 Control to Mixed Block 

    RT Change –18.66 (25.95) –18.18 (29.97)  –4.58 (29.13) –10.39 (32.05) 
   

Mixed Block 

    RT Variability 91.04 (12.02) 87.66 (11.76) 
 

89.29 (10.91) 90.12 (12.66) 

   Go Trials 

    RT 410.31 (30.29) 402.01 (18.05) 
 

409.75 (17.71) 402.57 (24.23) 

    Accuracy  83.23 (7.04) 85.28 (6.21)  82.57 (6.26) 83.82 (5.92) 

   Omission Errors 14.89 (7.51) 11.71 (5.46)  14.77 (6.24) 13.51 (6.77) 

   Commission Errors 52.51 (3.70) 53.66 (3.88)  53.32 (4.39) 51.34 (3.02) 

   Commission RT 

   Choice Errors 

212.19 (29.67) 

1.41 (1.11) 

220.87 (36.60) 

2.24 (2.07) 
 218.95 (33.87) 

2.22 (2.00) 

212.28 (37.85) 

2.07 (1.68) 

   Stop Trials 

    SSRT 

    SSD 

 RT 

 Accuracy 

195.99 (60.19) 

218.49 (68.56) 

288.21 (28.75) 

47.49 (3.70) 

210.76 (78.41) 

198.38 (72.62) 

294.40 (29.62) 

46.34 (3.88) 
 

202.18 (78.90) 

209.40 (78.12) 

294.70 (29.03) 

46.67 (4.39) 

187.35 (76.25) 

219.45 (75.80) 

289.38 (31.40) 

48.66 (3.02) 

Flanker 
     

Control Trials 

     RT 

         Variability 

     Accuracy  

473.51 (62.41) 

116.52 (40.73) 

96.66 (2.93) 

 

473.87 (60.55) 

112.92 (39.65) 

96.26 (3.46)  

 

485.93 (55.60) 

117.04 (34.05) 

96.57 (3.16) 

 

473.79 (50.13) 

117.74 (35.05) 

96.33 (3.28) 

      Baseline Blocks 

        RT 

     Accuracy  

460.94 (62.10) 

96.79 (3.87) 

452.29 (48.90) 

96.60 (3.86)  

474.95 (56.64) 

96.57 (3.57) 

465.87 (53.30) 

95.75 (4.00) 

  Neutral Blocks 

     RT 

     Accuracy  

477.61 (56.28) 

96.52 (3.64) 

482.08 (68.20) 

95.92 (3.89)  

496.90 (58.93) 

96.68 (3.67) 

481.72 (56.56) 

96.16 (5.60) 
 

Mixed Block 

  RT 

     Cost vs. Control (%) 

     Variability 

     Congruent Trials 

     Incongruent Trials 

 

 

532.08 (58.84) 

15.99 (7.80) 

121.70 (46.61) 

508.51 (69.13) 

577.40 (81.93) 

 

 

546.13 (89.00) 

15.88 (9.76) 

119.12 (43.79) 

508.32 (86.40) 

585.90 (98.56) 

 
 

 

567.66 (82.52) 

16.40 (10.11) 

134.85 (44.66) 

535.01 (82.98) 

603.48 (93.54) 

 

 

566.54 (86.65) 

16.34 (6.64) 

143.32 (58.04) 

518.92 (70.35) 

589.71 (84.18) 

 Accuracy 

     Cost vs. Control (%) 

97.13 (2.65) 

–2.19 (1.82) 

96.68 (3.99) 

–1.73 (2.19) 
 97.70 (2.81) 

–2.47 (2.08) 

96.13 (3.78) 

–3.00 (2.64) 

     Congruent Trials 

     Incongruent Trials 

98.98 (2.16) 

95.26 (4.71) 

98.60 (3.09) 

94.76 (6.26) 

 98.47 (4.32) 

96.68 (4.87) 

98.35 (4.01) 

94.42 (5.91) 
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Stop-Trial Reaction Time & Go-Trial Accuracy. A two-way between-subjects ANOVA 

of language group (monolingual, bilingual) and ADHD status was conducted on 1) stop-trial 

reaction time (ms) and 2) mixed block go-trial accuracy. No main effects or interaction of 

language group and ADHD status was found in either (ps > .10, η2s < .02, see Table 3.2 for 

means). 

3.3.2.2 Stop-Signal Task—Exploratory Analyses 

Go-Trial Reaction Time. A two-way between-subjects ANOVA of language group 

(monolingual, bilingual) and ADHD status was conducted on mixed-block go-trial reaction times 

(also known as mean reaction time, or MRT, a term not avoided here for clarity). A main effect of 

ADHD status was found (F(1, 180) = 4.87, p = .03, η2 = .03), such that those with ADHD had 

faster reaction times than those without (see Table 3.2 for means). 

Omission Errors. A two-way between-subjects ANOVA of language group 

(monolingual, bilingual) and ADHD status was conducted on omission errors (percent of all 

mixed block go trials in which a response was omitted). A main effect of ADHD status was 

found, F(1, 183) = 4.48, p = .04, η2 = .02, see Figure 3.4), such that those with ADHD made 

fewer omission errors (see Table 3.2 for means). 
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Figure 3.4 Stop-Signal Go-Trial Omission Errors by Group 

 

 

Commission Errors. A two-way between-subjects ANOVA of language group 

(monolingual, bilingual) and ADHD status was conducted on commission errors (percent of all 

mixed block stop trials in which participants mistakenly responded when they should have 

refrained from responding). Interaction of language group and ADHD status was found F(1, 173) 

= 5.19, p = .02, η2 = .03, see Figure 3.5), such that bilinguals with ADHD made fewer 

commission errors than their non-ADHD peers (t(75) = -3.24, p = .01, d = .51), while their 

monolingual peers performed equally regardless of ADHD status (p = .56; see Table 3.2 for 

means). 
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Figure 3.5 Stop-Signal Stop-Trial Commission Errors by Group 

  

 

Adaptation from Control to Mixed Block. A two-way between-subjects ANOVA of 

language group (monolingual, bilingual) and ADHD status was conducted on reaction time 

adaptation from control to mixed blocks (mixed block reaction time – control block reaction 

time). A main effect of language status was found (F(1, 181) = 5.15, p = .02, η2 = .03, see Figure 

3.6) such that bilinguals adapted to the condition more efficiently and did not speed up as much 

as monolingual counterparts when faced with the more challenging mixed condition compared to 

the control condition (see Table 3.2 for means). 
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Figure 3.6 Stop-Signal Adaptation from Control to Mixed Block by Group 

 

 

Stop-Signal Delay (SSD), Commission Error Reaction Time, Go Choice Errors, 

Mixed Block Reaction Time Variability, and Control Block Reaction Time Variability. No 

statistically significant main effect or interaction of language group or ADHD status was found 

for these variables (ps > .05, η2s < .02, see Table 3.2 for means).  

3.3.2.3 Flanker Task—Pre-Registered Analyses 

Proportion Reaction Time Cost of the Mixed Condition. A two-way between-subjects 

ANOVA of language group (monolingual, bilingual) and ADHD status (no-ADHD, ADHD) was 

performed on the proportion reaction time cost of the mixed condition compared to the control 

condition. No main effects or interactions were significant (ps > .10, η2s < .01, see Table 3.2). 

Baseline Block & Neutral Block Reaction Times. A two-way between-subjects 

ANOVA of language group (monolingual, bilingual) and ADHD status (no-ADHD, ADHD) was 

performed on participants' mean baseline and neutral block reaction times (in ms). No main 

effect of ADHD or interaction of ADHD status and language group was found for either analysis 

(ps > .10, η2s < .01, see Table 3.2 for means). 
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Mixed Block Accuracy. A two-way between-subjects ANOVA of language group 

(monolingual, bilingual) and ADHD status (no-ADHD, ADHD) was performed on mixed block 

accuracy (% correct). A statistically significant main effect of ADHD status was found (F(1, 248) 

= 4.88, p = .03, η2 = .02, see Figure 3.7), such that individuals with ADHD were less accurate 

than individuals without ADHD (see Table 3.2 for means).  

 

Figure 3.7 Flanker Mixed Block Accuracy by Group 

 

 

3.3.2.4 Flanker Task—Exploratory Analyses 

Mixed Block Reaction Time. A two-way between-subjects ANOVA was performed on 

flanker mixed block reaction time, comparing language group (monolingual, bilingual) and 

ADHD status (no-ADHD, ADHD). No main effect of ADHD status nor interaction with 

language group was found. However, a statistically significant main effect of language status was 

found (F(1, 257) = 5.80, p = .02, η2 = .02), such that monolinguals were faster than bilinguals 

(see Table 3.2 for means).  

Mixed Block Incongruent Trial Accuracy. A two-way between-subjects ANOVA was 

performed on language group (monolingual, bilingual) and ADHD status (no-ADHD, ADHD) 
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using mixed block incongruent trial accuracy (% correct). No main effect of language status nor 

interaction with ADHD group was found. However, A statistically significant main effect of 

ADHD status was found (F(1, 248) = 6.13, p = .01, η2 = .02), such that individuals without 

ADHD were more accurate than their peers with ADHD (see Table 3.2 for means).  

Mixed Block Reaction Time Variability. A two-way between-subjects ANOVA was 

performed on language group (monolingual, bilingual) and ADHD status (no-ADHD, ADHD) to 

examine flanker mixed block reaction time variability. No main effect of ADHD status nor 

interaction with language group was found. However, a statistically significant main effect of 

language status was found for the mixed block (F(1, 258) = 7.86, p < .01, η2 = .03), such that 

bilinguals had more variable reaction times than monolinguals (see Table 3.2 for means).  

Accuracy Cost of Mixed Trials Relative to Control Trials. A two-way between-

subjects ANOVA was performed on the language group (monolingual, bilingual) and ADHD 

status (no-ADHD, ADHD) to examine the flanker accuracy cost of mixed trials relative to 

control trials. No main effect of ADHD status nor interaction with language group was found. 

However, a statistically significant main effect of language status was found (F(1, 223) = 5.44, p 

= .02, η2 = .02), such that accuracy costs were higher for the bilinguals than the monolinguals 

(see Table 3.2 for means). 

Control Trial Reaction Time, Mixed Block Congruent and Incongruent Trial 

Reaction Times, Neutral Trial Accuracy, Mixed Block Congruent Trial Accuracy, and 

Control Trial Reaction Time Variability. No statistically significant main effect or interaction 

of language group or ADHD status was found for these variables (ps > .05; see Table 3.2 for 

means). 

3.4 Discussion 

This study investigated the interaction between bilingualism and ADHD on two types of 

inhibitory control in young adults: response inhibition, as measured by the stop-signal task, and 

inhibition of interference, as measured by the flanker task. Our results reveal a complex pattern 

that challenges and extends the current understanding of how bilingualism and ADHD influence 

inhibitory control.  While bilingualism conferred benefits for response inhibition among 

individuals with ADHD, no such advantage emerged in inhibition of interference, suggesting 

task-specific effects that warrant careful interpretation. 
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3.4.1 Main Findings & Interpretations 

3.4.1.1 Response Inhibition: Unexpected Findings and Bilingual Advantages 

Contrary to extensive literature and our predictions (Kamradt et al., 2014; Lijffijt et al., 

2005; Lipszyc & Schachar, 2010; Nigg et al., 2005; Senkowski et al., 2023; Stavro et al., 2007; 

Willcutt et al., 2005), we did not differences between ADHD and typically developing groups, 

nor correlations with ADHD symptomatology, on our primary measure of response inhibition – 

the time needed to stop an initiated action in the stop-signal task (typically described in the 

literature as stop-signal reaction time or SSRT). This surprising result may reflect our adherence 

to best practice guidelines for the stop-signal task (Verbruggen et al., 2019), which most existing 

studies fail to follow (Senkowski et al., 2024). Studies with lower methodological validity often 

report larger effect sizes (Senkowski et al., 2024), and the task has been documented to have 

reliability issues (Huang-Pollock et al., 2012; Thunberg et al., 2024). Together, these factors 

suggest that previously reported ADHD-related deficits may be at least partly methodological 

artifacts. Supporting this interpretation, some researchers propose that increased omission 

failures, rather than actual inhibitory deficits, may drive SSRT differences in the ADHD 

literature (Weigard et al., 2019).  

While SSRT failed to differentiate our groups, other meaningful patterns emerged.  

Participants with ADHD were faster on mixed-block go trials and made fewer omission errors on 

these trials than their typically developing peers, consistent with increased impulsivity (Epstein 

et al., 2003; Skippen et al., 2019). These findings align with the adult ADHD literature, which 

shows small effects for omission errors (Lijffijt et al., 2005; Senkowski et al., 2023) and highly 

variable effects for go-trial reaction times. This impulsive pattern may also help explain our 

finding of lower scores on Raven’s Progressive Matrices among participants with ADHD, as 

faster, more impulsive responses are associated with lower performance on this test (Gonthier, 

2023; Goodwin et al., 2011). Most significantly, we found a crucial interaction: bilingual 

participants with ADHD showed greater stop-trial accuracy and made fewer commission errors 

than their monolingual counterparts with ADHD, demonstrating enhanced response inhibition. 

This finding aligns with Sorge et al. (2017), who also found advantages in response inhibition for 

bilingual children in the stop-signal task, although their study did not include a clinical sample. 

Our results contrast with Bialystok et al.’s (2017) finding that ADHD had a greater negative 

impact on response inhibition for bilinguals than it did for monolingual peers, potentially due to 
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their confounding language status and bilingualism. However, ultimately, bilingualism did not 

decrease performance among individuals with ADHD in this study. Overall, the evidence to date 

suggests that bilingualism may enhance response inhibition in individuals with ADHD and 

provide a protective effect that is not apparent in those without ADHD.  

 Bilinguals also demonstrated superior adaptation when transitioning to more challenging 

conditions, showing smaller increases in reaction time compared to their monolingual peers. This 

improved flexibility may reflect more efficient management of general attentional resources 

(Bialystok, 2024, 2025) and may explain the protective effects of bilingualism in the ADHD 

group, particularly given the ADHD group’s faster and more impulsive reaction times.  

3.4.1.2 Inhibition of Interference: Ceiling Effects and Variable Performance 

In contrast to response inhibition, flanker task performance revealed no interaction 

between language and ADHD status—contradicting our hypothesis that bilingualism would 

provide greater benefits for individuals with ADHD. This null finding suggests that the effects of 

bilingualism on inhibitory control may be task-dependent, with distinct underlying mechanisms 

for response inhibition and inhibition of interference. 

We did observe independent main effects: participants with ADHD showed reduced 

accuracy in mixed blocks, particularly for incongruent trials, consistent with previous research in 

children (Mullane et al., 2009) and adults (Bialystok et al., 2017; Hasler et al., 2016; Herrmann 

et al., 2010; Marquardt et al., 2018; McLoughlin et al., 2009; Michelini et al., 2016). 

Unexpectedly, monolinguals demonstrated faster reaction times and smaller accuracy costs 

compared to bilinguals, aligning with some previous findings of monolingual advantages (de 

Bruin et al., 2015; Dick et al., 2019; Klein, 2016; Lehtonen et al., 2018; Lowe et al., 2021; Paap 

& Greenberg, 2013; Samuel et al., 2018; Ware et al., 2020). However, these apparent group 

differences may lack practical significance, given near-ceiling accuracy across all groups (>96% 

in the most challenging condition) and minimal cost scores (<0.85%). Such ceiling effects likely 

prevented detection of meaningful group differences (e.g., Bialystok, 2006; Bialystok et al., 

2006, 2008, 2014; Bialystok, Martin, et al., 2005; Coderre & Van Heuven, 2014; Comishen & 

Bialystok, 2021; Costa et al., 2009; Luk, De Sa, et al., 2011; Marton et al., 2017; Salvatierra & 

Rosselli, 2011). Furthermore, bilinguals' higher variability in reaction times may reflect 

bilinguals’ more variable language experience, including acquisition age (Luk, De Sa, et al., 
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2011; Paap et al., 2014; Poarch & Van Hell, 2012; Roca et al., 2011) and proficiency levels 

(Boumeester et al., 2019; Choo et al., 2024; Long et al., 2020). 

The absence of interaction in inhibition of interference and the significant interaction in 

response inhibition suggest that bilingualism's protective effects in ADHD are task-specific 

rather than domain-general. This pattern may reflect bilingualism conferring benefits only for 

cognitive abilities that are substantially impaired, with response inhibition showing more 

consistent deficits in ADHD than inhibition of interference (Adams et al., 2008; Lijffijt et al., 

2005; Lipszyc & Schachar, 2010).  

3.4.2 Theoretical & Practical Implications 

Our study provides novel evidence of bilingual advantages in young adults when their 

cognitive systems are challenged. Previous research has documented advantages primarily when 

the cognitive system is developing (Antoniou, 2019; Gunnerud et al., 2020; Lowe et al., 2021) or 

taxed due to the aging process (Antoniou, 2019; Bialystok et al., 2012; Lehtonen et al., 2018; van 

den Noort et al., 2019; Ware et al., 2020). Our findings extend the existing literature by 

demonstrating that bilingualism also confers cognitive benefits in the presence of ADHD. This 

supports theoretical perspectives suggesting that bilingual advantages are obscured by ceiling 

effects in neurotypical young adults (Bialystok, Martin, et al., 2005). 

The selective advantage for response inhibition—but not inhibition of interference—

suggests that bilingualism may differentially influence components of the inhibitory control 

system rather than enhancing executive functioning broadly. Current models of bilingual 

language control suggest that managing two languages primarily requires inhibiting interference 

from the non-target language, making inhibition of interference the more theoretically relevant 

mechanism (Green, 1998; Kroll et al., 2014). From this view, one would expect a bilingual 

advantage in inhibition of interference, which we did not observe. 

A more parsimonious explanation is that bilingualism benefits only abilities not already at 

peak performance (Bialystok, Martin, et al., 2005). For example, in ADHD, response inhibition 

is more consistently impaired (Adams et al., 2008; Lijffijt et al., 2005; Lipszyc & Schachar, 

2010; Nigg, 2001; Senkowski et al., 2023; Slaats-Willemse et al., 2003; Willcutt et al., 2005; 

Wodka et al., 2007), while findings are more inconsistent for inhibition of interference in adults 

with ADHD (Herrmann et al., 2010; Marquardt et al., 2018). This discrepancy may explain why 
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bilingual advantages emerged only for response inhibition—inhibition of interference may not 

have been sufficiently impaired for bilingualism to make a measurable difference. 

An alternative explanation is that task demands in our inhibition of interference task were 

insufficient to elicit group differences, consistent with prior studies noting the absence of 

bilingual advantages under low cognitive load (e.g., Bialystok, 2006; Bialystok et al., 2006, 

2008, 2014; Bialystok, Martin, et al., 2005; Coderre & Van Heuven, 2014; Comishen & 

Bialystok, 2021; Costa et al., 2009; Marton et al., 2017). In our study, accuracy in the stop-signal 

task’s most challenging condition (mixed-block stop trials) averaged around 40%, whereas 

accuracy for the most challenging flanker trials (mixed-block incongruent trials) was near the 

ceiling (~96%). This pattern supports the interpretation that bilingual advantages only manifest 

when cognitive systems are sufficiently taxed, regardless of the specific type of inhibitory 

control involved. 

Another interpretation is offered by Bialystok’s adaptation theory (2024, 2025), which 

suggests that bilingualism enhances general cognitive adaptability rather than specific executive 

processes. Our findings showed that bilinguals adapted more effectively to increased task 

demands than monolinguals, supporting this framework. These align with Bialystok’s adaptation 

theory (Bialystok, 2024, 2025), which suggests that rather than developing specific transferable 

skills, bilingual experience cultivates more efficient attentional resource management due to the 

inherent complexity of navigating multiple language environments. The strategic slowing of 

reaction times by bilinguals during challenging trials may have protected against the fast, 

impulsive responses typical of individuals with ADHD. Adaptation theory proposes that such 

benefits arise from experience with change more broadly—not just language use (Bialystok, 

2024, 2025). 

We propose that bilingualism and ADHD may create complementary demands on the 

attentional system, fostering uniquely adaptive cognitive strategies. In our sample, bilinguals 

with ADHD outperformed all other groups in stop-trial accuracy and had the fewest commission 

errors, suggesting that bilingualism functions as a cognitive resource—not a liability—for 

individuals with ADHD. These findings challenge persistent misconceptions discouraging 

bilingualism for children with developmental concerns (Baralt & Darcy Mahoney, 2020; Blanc 

et al., 2022; Sharpe & Perovic, 2024) and instead point to the potential protective value of 

bilingual experiences, even in the context of neuroatypical development. 
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Our findings also hold implications for theories of ADHD. A well-established trend in the 

literature is the heterogeneity of cognitive functioning among individuals with ADHD (Boonstra 

et al., 2005; Frazier et al., 2004; Hervey et al., 2004; Nigg et al., 2020), particularly in college 

students (Weyandt & DuPaul, 2006). In our study, participants with ADHD were faster on 

mixed-block go trials and made fewer omission errors than neurotypical peers. This pattern may 

reflect genuine performance advantages rather than increased impulsivity (Epstein et al., 2003; 

Skippen et al., 2019). Indeed, some studies have found no differences in go-trial reaction time 

between adults with and without ADHD (Lijffijt et al., 2005) and even superior accuracy or 

smaller interference costs among some college students with ADHD (Merkt et al., 2013). These 

findings raise the possibility that university students with ADHD may represent a subgroup with 

fewer cognitive deficits (Dorr & Armstrong, 2019; Willcutt et al., 2005). Alternatively, some 

adults with ADHD may have developed effective compensatory strategies that differentiate them 

from peers with more significant impairment (Adler, 2004; Canela et al., 2017; Castagna et al., 

2019; Kysow et al., 2017; Merkt et al., 2013, 2015; Palmini, 2008). 

3.4.3 Strengths, Limitations, and Future Directions 

Future research should extend our findings to determine whether these differences persist 

across socioeconomic (SES) levels. A challenge in this research area has been the association of 

both bilingualism (Meir & Armon-Lotem, 2017) and ADHD (Russell et al., 2016) with lower 

SES. A recent striking paper claimed that SES could account for 73% of studies reporting 

bilingual differences in cognition (Masullo et al., 2024). A significant strength of our study was 

that SES was equated across groups. For bilinguals, we achieved this by comparing bilinguals 

and monolinguals who both spoke societal language(s), avoiding the confounding of language 

status with bilingualism. For participants with ADHD, we limited inclusion to highly functional 

college-educated individuals. While this approach allowed us to disentangle bilingualism and 

ADHD from numerous confounding factors, it also limits generalizability to the broader 

population. Given the well-documented effects of lower SES on cognition (Korous et al., 2022; 

Rakesh et al., 2025), future studies should be carefully designed to disentangle SES from 

variables of interest while simultaneously examining performance across different SES levels. 

Additionally, investigations should be expanded to include more diverse bilingual populations. 

Next, future research should address the inherent limitations of behavioural testing. A 

significant challenge lies within the definition and measurement of inhibition and executive 
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functioning more broadly. Cognitive assessment invariably captures a complex interplay of 

multiple processes rather than isolating singular abilities (Miyake et al., 2000). The stop-signal 

task exemplifies this issue — while it is widely used to measure response inhibition, its primary 

metric (SSRT) may reflect attentional shifting capacity (Bekker, Overtoom, Kooij, & Buitelaar, 

2005) or general attentiveness and response speed (Alderson et al., 2007). Compelling evidence 

for this alternative interpretation comes from electrophysiological studies showing diminished 

event-related potentials in the auditory cortex to stop-signals among adults with stopping 

difficulties –  suggesting that the underlying issue might be attention allocation rather than 

inhibition mechanisms, as the stop-signal was not adequately registered at the sensory level 

(Bekker, Overtoom, Kooij, & Buitelaar, 2005). 

Additionally, behavioural measures often lack sufficient sensitivity to detect subtle 

cognitive differences, particularly in high-functioning young adult populations. This 

measurement challenge is evidenced by studies where bilingual-monolingual differences or 

ADHD-related effects emerge only when assessed through more sensitive neuroimaging 

techniques (Bialystok, Craik, et al., 2005; Kousaie & Phillips, 2012; Olulade et al., 2016)  while 

remaining undetectable through behavioural performance alone. Future investigations would 

benefit from multimodal assessment approaches that combine behavioural, neurophysiological, 

and neuroimaging methods to provide more comprehensive insights into the cognitive 

mechanisms underlying both bilingualism and ADHD. 

Finally, future studies should take care in operationalizing bilingualism and ADHD. In 

studies examining these two variables, bilingualism has been measured both categorically 

(Bialystok et al., 2017; Hardy et al., 2019; Mor et al., 2015; C. J. M. Sharma et al., 2022; Sorge 

et al., 2017) and continuously (Chung-Fat-Yim et al., 2020; C. J. M. Sharma et al., 2022; Sorge 

et al., 2017). Moreover, researchers employ a diverse range of variables to define bilingualism.  

Some studies focus on measures related to length of exposure to bilingual environments, such as 

age of active bilingualism, second language acquisition, or bilingual immersion (Luk, De Sa, et 

al., 2011; Paap et al., 2014; Poarch & Van Hell, 2012; Roca et al., 2011), while others emphasize 

various aspects of language proficiency (Boumeester et al., 2019; Choo et al., 2024; Long et al., 

2020). Our study employed stricter proficiency criteria to ensure clear differentiation between 

monolinguals and bilinguals, which is particularly important given the highly bilingual nature of 

our participants' Canadian context. However, incorporating more nuanced and flexible 
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definitions of bilingualism will likely advance our understanding of the effects of bilingualism in 

future research (Kremin & Byers-Heinlein, 2021).  

Similar issues arise in the operationalization of ADHD throughout the literature. While 

some studies identify ADHD participants through clinical interviews, the most crucial 

component of any ADHD assessment (Haavik et al., 2010; Kooij et al., 2010; Marshall et al., 

2021), most studies, including our study, rely on symptom rating scales or self-report of pre-

existing diagnoses due to resource limitations (Gnanavel et al., 2019; Marshall et al., 2021). We 

minimized diagnostic error by requiring participants to have a previous professional diagnosis, 

screening through a symptom-rating scale, and excluding those with comorbid disorders, as these 

are frequently present in individuals with ADHD (Gnanavel et al., 2019; Katzman et al., 2017) 

but are rarely excluded in the literature. However, given the substantial heterogeneity across 

individuals with ADHD (Boonstra et al., 2005; Frazier et al., 2004; Hervey et al., 2004; Nigg et 

al., 2020), developing models that better account for individual differences and potentially 

differentiate ADHD profiles will be crucial in increasing our power to detect effects. I propose 

that the recent studies uncovering distinct cognitive profiles within the ADHD population (in 

adults: Mostert et al., 2018; and in children: Fair et al., 2012; van Hulst et al., 2015) offer a 

promising foundation for this end. In fact, our findings are compatible with those of Mostert et 

al. (2018), who reported that two of the three proposed ADHD profiles in adults exhibited better 

response inhibition than controls. Moving forward, better understanding the complex relationship 

between cognition, medication use, symptoms, and functional deficits across the lifespan will be 

essential for advancing this field of research. 

3.4.4 Conclusions 

Our findings reveal that bilingualism may specifically enhance response inhibition in 

individuals with ADHD, providing novel insights into the interaction between language 

experience and neurodevelopmental conditions. Our results support theoretical frameworks 

proposing that bilingual advantages in inhibitory control in young adults typically remain elusive 

during standard testing due to ceiling effects. These benefits appear to emerge primarily when 

cognitive systems are sufficiently challenged — either through the natural aging process, as 

documented in previous literature, or through ADHD, as demonstrated in our study. Notably, 

while both bilingualism and ADHD have traditionally been viewed as potential risk factors for 

cognitive delays, bilingualism did not impose additional cognitive burdens on individuals with 
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ADHD. Instead, bilingualism conferred advantages that enhanced adaptive capabilities in 

response inhibition and synergistically interacted with ADHD to improve performance under 

demanding conditions. Our findings challenge deficit-based perspectives of both bilingualism 

and ADHD, instead highlighting the potential advantages of linguistic and neurocognitive 

diversity. This evidence suggests that the combination of ADHD and bilingualism may create 

unique challenges to individuals’ attentional systems, which in turn foster the development of 

more sophisticated adaptive strategies, ultimately enhancing their capacity to manage cognitive 

demands and adapt to changing circumstances effectively.  
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4 General Discussion 

 

Do the often-hypothesized deficits associated with bilingualism and ADHD combine to 

create a ‘double disadvantage’? This dissertation addressed this question by examining how 

bilingualism and ADHD interact to influence the linguistic and cognitive abilities of young 

adults. Although research to date has been limited, existing studies have primarily focused on 

two domains: vocabulary size and inhibitory control. For vocabulary, both bilingualism and 

ADHD have independently been associated with potential vulnerabilities compared to peers. 

Chapter 2 focused on the largely unexplored interaction of bilingualism and ADHD in affecting 

vocabulary size across both dominant and non-dominant languages. On the other hand, for 

inhibitory control, bilingualism has been proposed to confer advantages—particularly in 

cognitively vulnerable populations—while ADHD has been consistently linked to deficits. 

Chapter 3 examined the interaction between bilingualism and ADHD in influencing two distinct 

facets of inhibitory control: response inhibition and inhibition of interference. 

Together, these two empirical chapters advance the primary objective of this dissertation: 

to shed light on how bilingualism and ADHD jointly influence lexical and cognitive outcomes. 

In Chapter 2, I assessed the dominant and non-dominant vocabulary sizes of young adults who 

spoke one or both of the societal languages, using standardized measures of vocabulary breadth 

and depth for each language. In Study 1, a surprising pattern emerged: individuals with ADHD 

exhibited larger vocabularies than their neurotypical peers across both monolingual and bilingual 

groups, in both languages. Study 2, which operationalized ADHD and bilingualism as 

continuous variables in the same sample, corroborated this finding, showing that greater ADHD 

symptomatology was associated with larger vocabulary size, particularly among individuals with 

less balanced bilingual proficiency. These results provided no evidence for a ‘double 

disadvantage’ in vocabulary development for bilingual individuals with ADHD. Neither ADHD 

nor bilingualism was associated with reduced vocabulary size, and all groups demonstrated 

above-average vocabulary scores relative to normative samples. 
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Chapter 3 extended this investigation into the domain of inhibitory control. For response 

inhibition, bilinguals with ADHD demonstrated enhanced performance across multiple 

measures, and bilinguals showed greater adaptability to increased task difficulty. For inhibition 

of interference, no interactions between language group and ADHD status were observed; 

however, ceiling effects across groups likely limited sensitivity to detect subtle differences. Once 

again, no evidence for a ‘double disadvantage’ was found. Instead, bilingualism appeared to 

confer advantages specifically under cognitively demanding conditions for individuals with 

ADHD. 

In the remainder of this chapter, I first discuss the main contributions of this dissertation, 

highlighting novel insights for the fields of bilingualism and ADHD research, as well as the 

complementary perspectives that emerge when considering their interaction. I then consider the 

broader theoretical implications of these findings for bilingualism research, ADHD research, and 

their intersection. Finally, I outline the strengths and limitations of the present research, propose 

directions for future studies, and discuss the practical applications of these findings. 

4.1 Main Contributions 

This dissertation sought to advance understanding of how bilingualism and ADHD 

interact to influence linguistic and cognitive outcomes in young adulthood. Across two empirical 

studies, novel insights emerged regarding the independent and combined effects of bilingualism 

and ADHD on vocabulary development and inhibitory control. In this section, I first describe the 

contributions to bilingualism research, then outline the new perspectives offered for ADHD 

research, and finally integrate findings across both domains to propose a complementary view of 

how bilingualism and ADHD may interact to foster cognitive adaptation rather than 

vulnerability. 

4.1.1 Novel Insights for Bilingualism Research 

The findings of this dissertation provide critical insights into ongoing debates about 

bilingualism and cognitive functioning. In the domain of vocabulary development, bilingualism 

has often been viewed as conferring vulnerability, with bilinguals often noted to have smaller 

vocabularies than their monolingual peers (Bialystok et al., 2010; Bialystok & Luk, 2012; 

Bylund et al., 2019). However, in line with other recent research (Byers-Heinlein et al., 2024; 

Bylund et al., 2022; Legacy et al., 2018), the present results challenge this assumption. 

Vocabulary size did not differ significantly between bilinguals and monolinguals in their 
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dominant language, and bilingualism did not exacerbate hypothesized vulnerabilities among 

individuals with ADHD, thereby refuting the ‘double disadvantage’ hypothesis. 

In inhibitory control, advantages were observed for bilinguals, specifically in response 

inhibition, but not in inhibition of interference. This pattern is likely explained by ceiling effects 

observed across groups in the flanker task, which may have been too easy to reveal group 

differences. It is possible that bilingual advantages in inhibition of interference would emerge 

under more challenging conditions (e.g., Bialystok, 2006; Bialystok et al., 2006, 2008, 2014; 

Coderre & Van Heuven, 2014; Costa et al., 2009; Marton et al., 2017), in line with prior 

literature on general inhibitory advantages (e.g., Adesope et al., 2010; Bialystok, 2017; de Bruin 

et al., 2015; Donnelly, 2016; Giovannoli et al., 2020; Hilchey & Klein, 2011; Lehtonen et al., 

2018) and inhibition of interferences advantages specifically (e.g., Baralt & Darcy Mahoney, 

2020; Bialystok & Barac, 2012; Calvo & Bialystok, 2014; Emmorey et al., 2008; Engel de Abreu 

et al., 2014; Karimi & Hosseini Rad, 2021). Alternatively, bilingualism may affect distinct 

components of inhibition differently, although this seems less likely given that inhibition of 

interference, rather than response inhibition, is typically proposed as the mechanism underlying 

bilingual advantages (Green, 1998; Kroll et al., 2014). 

4.1.2 Novel Insights for ADHD Research 

The findings of this dissertation also provide valuable nuances to the ADHD literature. 

ADHD has traditionally been associated with deficits across multiple cognitive domains, 

including language and vocabulary size (Bellani et al., 2011; Frazier et al., 2004; Gremillion et 

al., 2018; Gremillion & Martel, 2012; Mathers, 2006). However, contrary to deficit-based 

expectations, individuals with ADHD demonstrated a vocabulary size advantage compared to 

their neurotypical peers across both dominant and non-dominant languages, across measures of 

both breadth and depth of vocabulary.  

Several plausible explanations exist for these findings. Sampling issues may confound 

childhood studies, in which language disorders and ADHD are often comorbid. Alternatively, a 

developmental delay rather than a permanent impairment in vocabulary acquisition may 

characterize childhood ADHD, paralleling the trajectory for verbal working memory (Sowerby et 

al., 2011). Another possibility is that individuals with ADHD who progress to higher education 

represent a distinct cognitive subgroup with fewer impairments (Dorr & Armstrong, 2019; 

Willcutt et al., 2005). Finally, some adults with ADHD may develop more effective 
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compensatory strategies that differentiate them from peers with greater impairment (Adler, 2004; 

Canela et al., 2017; Castagna et al., 2019; Kysow et al., 2017; Merkt et al., 2013, 2015; Palmini, 

2008).  

A further potential mechanism for the ADHD advantages observed is novelty-seeking. A 

preference for novelty, frequently observed in individuals with ADHD (Donfrancesco et al., 

2015; van Mourik et al., 2007), may facilitate vocabulary acquisition, given the role of novelty in 

enhancing word learning and attention (Baumann et al., 2020; Mather & Plunkett, 2012). The 

bias for novelty observed in individuals with ADHD may enhance their word learning by 

increasing attention to new words or their increased readiness to explore novel environments 

(Donfrancesco et al., 2015; Merwood et al., 2013; Yoo et al., 2016), providing more diverse 

learning opportunities. A final possibility is that individuals with ADHD's bias for novelty, in 

tandem with their hyperresponsive to social rewards (Kohls et al., 2009), may create ideal 

conditions for benefitting from social interactions — critical for word learning (Houston-Price et 

al., 2006; Lee & Lew-Williams, 2023; Tomasello, 2000; Verga & Kotz, 2017). This preference 

integrates well with Bialystok's emerging adaptation theory (2024, 2025), as novelty may be an 

acquired cognitive strength in ADHD, reflecting adaptations to manage heightened 

environmental complexity. Such adaptations may foster greater lexical acquisition, especially 

when environmental factors support learning (e.g., high socioeconomic status). 

4.1.3 Novel Insights into the Interactions of Bilingualism and ADHD 

Together, Chapters 2 and 3 provide a more comprehensive yet nuanced picture of 

ADHD-bilingualism interactions than has been presented to date. For vocabulary size, ADHD 

conferred an unexpected advantage, while bilingualism did not impose additional burdens, even 

for individuals with ADHD. For inhibitory control, bilingualism served as a compensatory 

mechanism for individuals with ADHD, improving their adaptation to increased task difficulty in 

response inhibition. 

These findings challenge deficit-based models, suggesting that bilingualism and ADHD 

can interact to promote cognitive flexibility and resilience. Both experiences may increase 

cognitive demands, fostering adaptive strategies that may be particularly advantageous under 

challenging conditions (Bialystok, 2024, 2025). This perspective aligns with broader frameworks 

emphasizing neurodiversity as a source of strength rather than deficit (Armstrong, 2010; Kapp et 

al., 2013; Lesch, 2018). 



73 

 

Moreover, the novelty bias suggested in Chapter 2 may explain the differential effects on 

vocabulary size observed in bilinguals and individuals with ADHD. Bilinguals are already more 

attuned to novelty (D’Souza et al., 2020; Singh, 2021; Singh et al., 2023), potentially creating a 

ceiling effect that blunts further gains from ADHD-related novelty-seeking. In contrast, 

monolingual individuals with ADHD, who are not already novelty-biased, may benefit more 

substantially from this effect conferred by ADHD. 

4.2 Broader Implications 

The present findings have important theoretical implications for the fields of bilingualism 

and ADHD research, as well as their intersection. In this section, I discuss the broader 

implications for bilingualism research, address implications for ADHD theory, and finally 

integrate insights across both domains to propose a revised framework for conceptualizing 

ADHD-bilingualism interactions. 

4.2.1 Implications for Bilingualism Research 

The present results support the view that bilingual cognitive advantages emerge most 

reliably under conditions of heightened cognitive challenge (Bialystok, Martin, et al., 2005). 

Although prior work emphasized childhood and aging populations, Chapter 3’s findings 

demonstrate that bilingual advantages are also observable in young adults, so long as cognitive 

systems are sufficiently taxed by co-occurring factors such as ADHD. 

Furthermore, bilingualism was not associated with deficits in vocabulary or inhibitory 

control when socioeconomic status and language dominance were appropriately controlled. This 

finding reinforces that bilingualism represents a cognitively enriching experience that 

strengthens attention systems rather than adding vulnerability. Prior research suggests that SES 

differences have often confounded the effects of bilingualism (Meir & Armon-Lotem, 2017; 

Russell et al., 2016; Masullo et al., 2024). The current results thus highlight the importance of 

considering sociocultural context when evaluating bilingual cognitive outcomes. 

4.2.2 Implications for ADHD Research 

Findings also have important implications for conceptualizing ADHD. The observed 

vocabulary advantage supports moving beyond unidimensional deficit models and toward 

recognizing potential strengths within the ADHD population. Given the considerable 

heterogeneity observed across samples with ADHD (e.g., Boonstra et al., 2005; Frazier et al., 

2004; Hervey et al., 2004; Nigg et al., 2020), it seems unlikely that a singular causal deficit 
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underlies all cases of ADHD. Existing deficit-based theories of ADHD centring on multiple 

deficits, such as executive function, delay aversion, and temporal processing (Sonuga-Barke, 

2002, 2003, 2005; Sonuga-Barke et al., 2010), though improved from earlier single-cause 

theories (e.g., Barkley, 1997; E. J. S. Sonuga-Barke, 1994), fail to account for potential areas of 

strength (e.g., Martz et al., 2022; Takeda et al., 2020) such as those observed for vocabulary in 

Chapter 2, and for variability across a broader range of variables. Moving forward, developing 

models that better account for these individual differences will be crucial. Research efforts 

uncovering distinct profiles of cognitive functioning within the ADHD population (in adults: 

Mostert et al., 2018; and in children: Fair et al., 2012; van Hulst et al., 2015) offer a promising 

foundation for this end. These studies suggest that ADHD is composed of several subgroups, 

each showing a similar neurocognitive profile that varies across a range of variables, thus 

allowing us to uncover patterns within the heterogeneity typically observed in this population. 

For example, in line with our findings, two of the three proposed ADHD profiles in adults 

(Mostert et al., 2018) exhibited better response inhibition than the control group. In addition, 

though vocabulary was not measured, an advantage in verbal fluency was found in two of the 

three profiles for ADHD participants compared to controls. However, cognitive profiles have yet 

to be integrated into a cohesive framework due to inconsistencies in measurement and statistical 

methods. In addition, to date, these studies have primarily focused on patterns of deficits. 

Integrating areas of strength — such as vocabulary size, as measured in the present study — 

could allow for the development of more theoretically informed models of ADHD, similar to 

emerging work on autism (Feczko et al., 2018; Vaidya et al., 2020), bipolar disorder (Solé et al., 

2018), and schizophrenia (Gerritsen et al., 2022). The cognitive profiling approach may also 

allow us to contextualize the potential subgroup of high-functioning adults with ADHD 

previously mentioned within a particular cognitive profile. 

Finally, the present findings underscore an urgent need to reconsider the common clinical 

and research practice of relying on vocabulary scores as proxies for general intelligence (de 

Oliveira et al., 2014; Miner, 1964). In ADHD populations, high vocabulary scores may create 

artificially inflated expectations for intellectual performance, leading to misinterpretation of 

abilities and false detection of vulnerabilities in other domains. This widespread practice may 

account for some of the immense variability found across the results of studies of individuals 
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with ADHD (Nigg et al., 2020; Willcutt et al., 2005). At a minimum, measures of non-verbal 

intelligence should be routinely administered alongside vocabulary assessment. 

4.2.3 Implications for a Combined ADHD-Bilingualism Framework 

Critically, the present dissertation refutes the notion that bilingual individuals with 

ADHD experience compounded cognitive disadvantages. Instead, its results align with an 

adaptation framework, suggesting that both bilingualism and ADHD involve long-term increases 

in cognitive challenge that ultimately train attentional systems to manage attentional resources 

more effectively (Bialystok, 2024, 2025). 

Bilingualism appeared to be protective of ADHD-related vulnerabilities in response 

inhibition under conditions of cognitive challenge. These findings are consistent with the idea 

that bilingual experience fosters improvements in broader attentional resource management, 

which are utilized when environmental demands are high (Coderre & Van Heuven, 2014; 

Bialystok, 2024, 2025). Although bilingual advantages were task-specific in this study rather 

than across domains — emerging for response inhibition but not for inhibition of interference — 

it is likely that ceiling effects limited detectability on the latter task. Overall, these results support 

the idea that bilingualism confers generalized attentional advantages that become visible under 

conditions of heightened demand. 

4.3 Strengths, Limitations, & Future Directions 

The research presented in Chapters 2 and 3 possesses several notable strengths. First, 

both studies utilized large, well-powered samples of young adults, carefully screened to exclude 

comorbidities that might confound the effects of ADHD or bilingualism. Second, robust 

experimental paradigms were employed, utilizing gold-standard measures of vocabulary breadth 

and depth, as well as some of the most commonly used tasks in the literature to assess two facets 

of inhibitory control. 

A particular strength of the present studies was the careful matching of socioeconomic 

status across groups. Bilinguals and monolinguals were compared within the context of two 

societal languages (English and French), while ADHD participants were recruited from a 

college-educated population to minimize SES-related confounds. Additionally, the studies 

minimized potential age-related confounds by focusing on young adults — an age group 

characterized by peak cognitive performance. 
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However, these same strengths limit generalizability, given the sample's high educational 

attainment and socioeconomic status. The interaction between ADHD and bilingualism in 

shaping language outcomes warrants exploration across more diverse populations. Future 

research should examine these interactions in more socioeconomically diverse groups, including 

participants with less educationally privileged backgrounds, and across a broader range of 

bilingual experiences and language pairs (e.g. when one of the languages is not a societal 

language). In addition, the findings in Chapters 2 and 3 should be replicated in independent 

samples, as well as in samples with more males, given the predominance of females in our 

sample. 

Future research would benefit from improved operationalizations of both bilingualism 

and ADHD. The measurement of bilingualism varies widely, ranging from categorical to 

continuous approaches and using various variables. Similar challenges arise in operationalizing 

ADHD. Although comorbid disorders are common in individuals with ADHD (Gnanavel et al., 

2019; Katzman et al., 2017), they are rarely excluded from studies—likely in part due to 

recruitment difficulties. Diagnoses are frequently self-reported or based on symptom scales with 

questionable specificity and sensitivity that are not intended to be diagnostic (A. Sharma & 

Couture, 2014), as gold-standard clinical interviews are time-consuming and often impractical in 

research settings. Moreover, current diagnostic criteria have been widely criticized for 

inadequately capturing adult presentations, contributing to the disorder’s heterogeneity (Bell, 

2011; Coghill & Seth, 2011; Koutsoklenis & Honkasilta, 2023; Nigg et al., 2010; Willcutt et al., 

2012).  

In our study, strict proficiency criteria were used to identify bilinguals, reflective of the 

highly bilingual nature of our participants' Canadian context. Only speakers of the societal 

languages were included to enable assessment of both languages, account for language status, 

and reduce variability stemming from sociocultural language histories. For ADHD, a 

combination of self-reported diagnosis, strict symptom scale cut-offs, and exclusion of comorbid 

disorders was used to ensure accurate group identification. A large sample size was collected to 

reduce the likelihood of chance findings, a common concern in both literatures. Nonetheless, 

further progress will depend on improved models that allow for more nuanced conceptualizations 

of both bilingualism and ADHD (de Bruin, 2019; Kremin & Byers-Heinlein, 2021; Salazar de 

Pablo et al., 2024). Large-scale, collaborative, open-science initiatives (Dal Ben et al., 2022; 



77 

 

Salazar de Pablo et al., 2024) will also be essential for resolving persistent inconsistencies across 

these literatures.  

Another important consideration for future research is the study of executive functions 

beyond inhibition. Critically, cognitive tasks should be carefully selected for their 

interpretability. As tests of executive functioning are not pure measures of the abilities they are 

intended to assess — even the most basic involve a complex interplay of multiple cognitive 

processes — the measurement of executive functioning remains elusive. Fundamentally, much 

uncertainty remains over the conceptualization of executive functioning itself (Baggetta & 

Alexander, 2016; Barkley, 2011; Doebel & Müller, 2023). For example, while some researchers 

believe that attention is a component of executive function, others believe that executive 

functions are the underlying abilities required for attention (Baggetta & Alexander, 2016; Valko 

et al., 2010). This continued lack of consensus in defining and measuring executive functions 

further complicates our understanding of their relation to ADHD. This ambiguity underscores the 

need for multimodal approaches combining behavioural tasks with neuroimaging or 

electrophysiological methods to isolate underlying cognitive mechanisms more precisely. Such 

methods may also help detect subtle differences often missed in behavioural performance, 

particularly in high-functioning adult populations. 

Other avenues for future research were identified through the current findings. First, 

future studies should directly investigate the mechanism underlying the observed vocabulary 

advantage in individuals with ADHD. One promising hypothesis relates to enhanced attention to 

novelty facilitating word learning. Experimental studies using word learning paradigms could 

provide insight into whether novelty-seeking tendencies in ADHD play a causal role in this 

advantage. Additionally, future research should investigate how this potential mechanism may 

interact with bilingualism, given previous evidence that bilinguals also have an enhanced bias for 

novelty (D’Souza et al., 2020; Singh, 2021; Singh, Kalashnikova, et al., 2023). 

Furthermore, while the current study examined both vocabulary breadth and depth, future 

research should investigate other linguistic outcomes to determine whether the ADHD advantage 

is limited to vocabulary size. Verbal fluency may be a particularly fruitful avenue for research, 

given the potential disadvantage in this domain for bilinguals (Lehtonen et al., 2018) and the 

potential advantage found in adults with ADHD (Mostert et al., 2018). Finally, experimental 
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paradigms should be designed to examine the potential adaptive benefits of bilingualism and 

ADHD directly.  

In sum, future research will benefit from broader sampling, greater methodological 

precision, and multimodal measurement strategies to better capture the complex and interactive 

effects of bilingualism and ADHD on language and cognition. 

4.2 Practical Implications 

The findings of this dissertation carry several important practical implications across 

clinical, educational, and societal contexts. Clinically, practitioners should exercise caution when 

interpreting vocabulary measures as indicators of general cognitive ability in individuals with 

ADHD. High vocabulary scores may obscure underlying strengths and create false deficits. 

In educational settings, the present results suggest that bilingualism should not be 

discouraged among children with ADHD. Instead, bilingualism may serve as a cognitive asset, 

providing practice in cognitive flexibility and attentional control, which may be particularly 

helpful in challenging academic environments. Incorporating increased exposure to novelty and 

multilingual input in classroom environments may further leverage natural strengths in bilingual 

individuals with ADHD. 

On a broader societal level, the findings highlight the importance of reframing 

bilingualism and neurodivergence not as liabilities but as sources of adaptability and resilience. 

Public messaging that reduces stigma around ADHD and promotes a strengths-based perspective 

on bilingualism — especially for heritage languages, which are more likely to target negative 

views — could help prevent internalized stigma and support more inclusive environments that 

recognize the value of diversity. 
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4.3 Conclusion 

In sum, bilingual individuals with ADHD did not suffer a ‘double disadvantage’. Rather, 

this dissertation challenges historically deficit-focused narratives by demonstrating that 

bilingualism and ADHD can serve as sources of cognitive strength — as bilingualism is linked to 

enhanced response inhibition, and ADHD is associated with larger vocabulary size. When 

combined, bilingualism did not impose additional cognitive burdens on individuals with ADHD; 

instead, the two factors interacted synergistically, supporting enhanced performance under 

conditions of heightened cognitive demand. 

These findings underscore a broader lesson: diversity in experience — whether linguistic 

or neurodevelopmental — can act as powerful training for the brain, cultivating more efficient 

resource management and greater adaptability to changing environmental demands. Not only did 

bilinguals with ADHD not suffer a ‘double disadvantage’, but they benefited from ‘double the 

advantages’: bolstered lexical and inhibitory strengths and the profound experiential enrichment 

of engaging with the world through multiple languages and a neurodivergent lens. Recognizing 

the strengths that emerge through diversity holds the potential to advance scientific 

understanding, move us beyond deficit models that oversimplify rich and valuable human 

experiences, and inform more empowering practices across clinical, educational, and societal 

contexts. 
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