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Abstract  
As technological integration continues to increase into our daily lives, there are many factors that 

are impacted. Technology assisted learning tools such as mobile devices, smartboards, laptops, 

tablets and virtual laboratories have modified education in schools and institutions (Haleem et 

al., 2022). Concurrently, digital screen exposure occurs at younger ages, with nearly all Canadian 

children using a digital screen device by the age of two (Ponti, 2022). Alongside this trend, 

global rates of ADHD symptoms and diagnoses in children have steadily increased (Abdelnour 

et al., 2022). The objective of this capstone is to examine the influence that digital screen time 

exposure has on the increase rates of attention-deficit/hyperactivity disorder (ADHD) symptoms 

in children between the ages of 3 and 12. Through a systematic literature review, peer-reviewed 

studies published between 2015 and 2025 with a focus on the neurophysiology of ADHD and 

digital media exposure in children of this age range were analyzed. It is expected that findings 

will indicate that excessive digital media exposure may intensify ADHD symptoms in children 

between 3 and 12. If this expectation is accurate, implementing structured screen time 

management strategies both at home and at school that adopt more balanced approaches would 

support cognitive, emotional, and behavioral health of children. Additionally, this paper aims to 

achieve purposeful findings that can help provide insightful knowledge pertaining to the 

prevalence of ADHD symptoms related to digital screen exposure for parents, educators, and 

other specialists working alongside children with ADHD.  

Keywords: attention-deficit/hyperactivity disorder (ADHD), children, neuroscience, 

neuroimaging, magnetic resonance imaging (MRI), cortical thickness, sulcal surface, blue light, 

circadian rhythm, internalizing problems.  
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Chapter 1: Introduction  

Background 
As society invests more into the world of technology, many different facets of our lives 

are starting to become integrated with digital devices. Technology assisted learning tools such as 

mobile devices, smartboards, laptops, tablets and virtual laboratories modified education in 

schools and institutions (Haleem et al., 2022). Additionally, at home children are exposed to 

digital devices at a much younger age, as reports from Canadian Pediatric Society indicated that 

nearly all children by the age of 2 in Canada are exposed to digital screens (Ponti, 2022). 

Coinciding, the trajectory in ADHD symptoms and diagnosis for children under the age of 12 has 

been increasing on a global scale over the last several years (Abdelnour et al., 2022). 

Characterized by developmental impairments of personal, social, academic, and occupational 

functioning, ADHD falls into the neurodevelopmental disorder classification in the Diagnostic 

and Statistical Manual of Mental Disorders (5th ed.; DSM-5-TR; American Psychiatric 

Association, 2022; Koutsoklenis & Honkasilta, 2023). The presenting concerns related to this 

disorder are consistent with executive functioning such as inattention, disorganization, 

hyperactivity, and impulsivity (Koutsoklenis & Honkasilta, 2023). The impairment of executive 

functioning can be detrimental to a child’s ability to perform adequately academically (Soto et 

al., 2021). These impairments can be intrusive to the development of a younger child, requiring 

medication, psychological intervention, adult support, dietary, and physical interventions to help 

effectively treat symptoms (Peterson, et al., 2024). Peterson et al. observed that pharmacological 

treatment such as stimulant medications have shown the strongest improvement of ADHD 

symptom severity related to disruptive behaviors. 
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Problem Statement  
Although there are benefits associated with technology being more intertwined with 

society that is connected to efficiency and accessibility, there are alarming trends associated with 

digital media use. As per the World Health Organization (2019b), the recommended screen time 

for children between the ages of 2 and 5 is a maximum of an hour; however, establishing 

guidelines does not guarantee that they will be followed. Expanding on Ponti’s (2022) findings 

that children are exposed to digital devices at a much younger age, it was identified that the 

fastest growth of digital media users has been identified as 5-year-olds and younger (McArthur et 

al., 2022). This population consumed digital screen time for an average of about 25% of their 

waking hours. In their meta-analysis, McArthur et al. sought to explore the prevalence of 

children 5 years old or younger that meet these suggested time guidelines. The researchers used 

the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) in 

reviewing literature regarding reporting guidelines between January 1, 1999, to March 11, 2020. 

Findings from this meta-analysis concluded that of total of 89,163 children across 95 

nonoverlapping samples, 24.7% of children younger than 2 years old met the guideline to avoid 

screen use; 35.6% of children between the age of 2 to 5 years olds met the guideline of no more 

than 1 hour a day of screen time. The minority of children under 5 years old following the 

recommended screen time guidelines is problematic due to the increasing association of 

developmental and behavioral risk and excessive screen time (Radesky & Chistakis, 2016).  

As previously stated, the frequency of ADHD diagnosis has seen a similar trend to digital 

media use. This observation is controversial as one common perspective designates this trend to 

more accurate identification of ADHD, whereas an opposing perspective claims that ADHD is 

over-diagnosed (Gascon et al., 2022). Assessment tools such as the Behavior Assessment System 

for Children (BASC-3) are commonly utilized related to ADHD diagnosis. The BASC-3 assesses 
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the following: externalizing problems associated with aggression, defiance, and misconducts); 

internalizing problems (mood and anxiety); behavioral symptoms (inattention and hyperactivity); 

and adaptivity skills (daily living and social skills) (Gatti et al., 2023). Although the assessment 

is valid in ADHD symptoms, the cost makes the accessibility limited for majority of parents. 

Another influencing finding comes from the COVID-19 pandemic. Rogers and MacLean (2023) 

conducted a meta-analysis that explored changes in ADHD symptoms during the COVID-19 

pandemic. A total of 6,491 children from 10 countries were analyzed through 18 different 

studies, 12 of which examined ADHD symptoms longitudinally and six of which examined 

ADHD symptoms retroactively and during the pandemic. Rogers and MacLean’s findings from 

this meta-analysis concluded that there was an increase in ADHD symptoms during the 

pandemic reported by children and/or their parents.  

Purpose of this Capstone Paper  
The purpose of this capstone paper is to investigate and analyze the influential impact 

digital media screen exposure has on the display of ADHD symptoms in children between the 

ages of 3 and 12. Understanding the influence that digital screen exposure has on biological 

factors pertaining to neuroplasticity, psychological factors pertaining to executive functioning 

and emotional regulation, and social factors pertaining to isolation will enhance knowledge that 

will be used to applied. The intended objective of research is to find potential gaps in existing 

literature that will help assist with the contribution of future research. Furthermore, educational 

psychologists, school administrators, and parents are the intended audience for this capstone. 

They are identified as the intended audience in relation to implication of findings. An area for 

future application could focus on strengthening knowledge and understanding pertaining to 

ADHD and the influence that digital media screen exposure has on children between 3 and 12 
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years old that can be utilized by psychologists, health professionals, parents, and school 

administrators who are responsible for curriculum management.  

Research Question  
What are the effects of digital screen exposure on the increased rates of ADHD 

symptoms in children between the ages of 3 and 12? This capstone will investigate how blue 

light emission from digital screens influences neurodevelopmental and behavioral development 

of children between the ages of 3 and 12.  

Theoretical Framework  
Neurodevelopment disorders (NDDs) are defined in the DSM-5-TR as a group of 

conditions with onset in the developmental period, inducing deficits that produce impairments of 

functioning (American Psychiatric Association, 2022). Within the DSM-5-TR, NDDs have been 

associated with medical, generic, or environmental factors. The focus of this capstone paper is to 

explore the impact of an environmental factor, specifically the blue light emitted from LEDs 

used in smartphones, TVs, tablets, and other electronic devices. Identifying the influence of blue 

light exposure on children between the ages of 3 and 12 will be achieved through the analysis of 

brain structure relative to cortical thickness and sulcal surface area. There are two main 

theoretical frameworks that will be implemented in this paper to expand understanding and 

knowledge of the research question posed. It is essential to identify specified frameworks to help 

efficiently guide research towards rich and relevant literature.  

Alternations in brain structure and function occur throughout the lifespan of individuals. 

Rooted in neurodevelopmental framework, neuroplasticity refers to the ability of the brain to 

modify neural connections in response to both internal and external stimuli (Mazola et al., 2023). 

Neuroplasticity, as noted by Mazola et al., is an expansive term with a diverse set of multifaceted 
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mechanism, including, but not limited to, changes in synaptic strength and connectivity, 

formulation of new synapses, changes in structure and function of neurons, and generations of 

new neurons in different brain regions. Applying neuroplasticity to the question of this capstone, 

structural neuroplasticity will be the mechanism of focus. The rationale for this decision is 

Mazola et al.’s assertion that structural neuroplasticity pertains to the physical structures of 

neurons and neural networks, which allows the brain to adapt to changing environments. 

Examination of the thickness of the cortex of the brain informs the neurological health of an 

individual (Demirci & Holland, 2023). The observation of cortical thinness indicates atypical 

development and neurological diseases attention-deficit/hyperactivity disorder or autism 

spectrum disorder (Demirci & Holland, 2023; Vijayakumar et al., 2016).  

Additionally, the biopsychosocial model will be applied for this capstone. The interaction 

of biological, psychological, and social factors influencing health and illness in individuals is 

considerably complex (Bolton & Gillett, 2019). Exploring further, biological factors are 

concerned with genetics and physiology; psychological factors are concerned with behaviors and 

emotions; social factors are concerned with socioeconomical and socioenvironmental aspects 

(Vogele, 2015). Utilization of the biopsychosocial model for digital screen exposure will explore 

all three of these important facets. Consideration of biological influences relates to the impact of 

digital screen exposure on brain development. Consideration for psychological influences relates 

to the impact of digital screen exposure on attention and emotional regulation. Consideration for 

social influences relations to the impact of digital screen exposure on isolation habits in children 

between the ages of 3 and 12.  
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Reflectivity and Positionality Statement  
In delivering my capstone presentation, it is imperative to acknowledge recognize my 

identity as male-identifying, able-bodied, heterosexual, neurotypical individual. I concede that I 

have been afforded opportunities through my considerable privilege. I am undoubtedly shaped 

by my identity, being raised in a Muslim Lebanese family, by first generation Canadian parents. 

Within my immediate and extended family, efforts at further education are halted after a 

bachelor’s degree or diploma. I represent the first grandchild on both my father’s side of the 

family, and my mother’s side of the family to advance my education to a master’s degree level. 

This is a fact that I hold with great honor, as it allows for the younger generation to explore the 

idea of the continuation of education. Being raised with these religious and cultural values, the 

importance of mental health and proper identification of symptoms is not commonly understood 

within my family. Although there are signs of growth regarding to acknowledgement and open-

mindedness within the Muslim Lebanese community about mental health, there are still many 

steps to take. Being able to gain education and knowledge in an area that is largely ignorant to 

my family and community has enhanced my interest in strengthening my understanding of more 

prevalent diagnoses. Through reflection and observation, it seems apparent that there are people 

that I am close with who exhibit signs of impairment in different aspects of life that could be 

relevant to mental disorders. I intend to remain consistent in my desire to seek knowledge to help 

create better understanding and extinguish personal biases that I have as I continue my work as a 

practitioner in the field.  

I was inspired to explore this capstone topic due to my personal connection through the 

above, but also through my experience working with children. I have always had an interest in 

exploring psychological literature focusing on youth and adolescent populations. Throughout my 

undergraduate and master’s degrees, many of my papers concentrated on these two populations. 
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From the endless research, it became apparent that understanding the influential factors that 

shape youth cannot be understated. Furthermore, working in both a Grade 1 and Grade 3 

elementary school classroom for two full years as a therapeutic assistant in behavioral therapy 

with the Edmonton Catholic School Boards provided experiences beyond literature that I would 

have never been aware of. I worked in a classroom that had several children diagnosed with 

ADHD. Witnessing their frustration from their inability to understand or focus on assignments 

and their inability to regulate their emotions within the classroom in front of their peers created a 

sense of empathy. Unfortunately, the teachers for these classrooms lacked first-hand experience 

with dealing with neurodivergent children. Observing the struggles that children with 

neurodevelopmental disorders endured helped to make this topic a significant area of interest. 

The academic curriculum is structured and developed based on the performance of the 

majority population of neurotypical children. This becomes remarkably more challenging for 

neurodivergent children who experience many different challenges within a school setting. 

Enhanced understanding of factors that influence the presentation of ADHD symptoms can help 

assist these children both at home and at school. This is paramount in the restructuring of 

academic programs, that can help aid in the success of both neurotypical and neurodivergent 

school age children. Currently, there are limitations with the competency and ability of teachers 

to properly and effectively guide children who have ADHD. This lack of experience and ability 

is detrimental to the child in the classroom. Research performed by Bouchard et al. (2003) 

elaborated that neurological ability can make huge difference in the academic environment. The 

clinical impact of this capstone would be to work in a collaborative multidisciplinary team to 

help structure and educate teachers working with the increasing population of neurodivergent 

children under the age of twelve. Aiming to create lectures and assignments and presenting 
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information in a way that is more digestible will enhance the performance and ability of these 

children. Furthermore, collaboration with parents to help better understand their children and 

create a home environment that enables their children to thrive is also another aspect that this 

capstone can impact.  

Contribution to the Field  
The key contribution to the field of counselling psychology will be to add to the 

enhancement of literature that is beginning to focus on the influence of digital media use. 

Providing more in-depth understanding can be applied both in practice and in further research. 

DuPaul et al. (2020) highlighted that there are multiple psychosocial interventions that have 

shown to be effective for children and adolescents with ADHD such as behavioral parenting 

training, behavioral classroom management, behavioral peer intervention. However, they argued 

that ADHD is experienced throughout life, not just during developmental stages of life, and a life 

course model for treatment of ADHD should be considered. Building on this perspective, 

observing the influence that digital screen exposure has on the neuroplasticity of the brain could 

provide additional areas for intervention. If literature supports social learning related to digital 

media use, a transtheoretical model in collaboration with the previously identified psychosocial 

interventions could be utilized within session. This also affords the opportunity to provide 

effective psychoeducation of digital screen exposure to ADHD during counselling which is 

critical aspect in the enhancing of treatment (Colom & Lam, 2005). Integration of the findings 

from this capstone can be used for potential interventions related digital screen exposure 

management but collaboratively working with parents to create schedules that balance screen 

time with alternative tasks centered around physical activity or social interactions. Additionally, 
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interventions may target monitoring total screen time and eliminating excessive exposure closer 

to bedtime.  

Methodology  
The methodological approach for this paper will be exploring databases such as Google 

Scholar, City University Library, MacEwan University Library, and PubMed to gather literature 

that is relevant to this area of focus. Furthermore, there will be considerable prioritization to 

utilize peer-reviewed literature. Motivated by organizational purposes, literature was obtained 

related to each section– which included subsequent subsections during separate weeks. Once 

potential literature was identified, preliminary screening focused on the abstracts to determine 

the relevancy to the capstone topic. If the literature satisfied the peer-review criteria, analysis of 

the information was performed to gather sufficing data. Searches for literature focused on 

literature that pertained to ADHD development, research of populations of youth between the 

ages of 3 and 12, digital devices usages, and blue light exposure from digital screens. Peer-

reviewed studies dated between 2015 and 2025 will be included for the literature review, with a 

focus and prioritization on westernized countries from North America, Europe and Australia. 

The focus on Westernized countries is to gather accurate information due to the similarities of 

digital media usage compared to Third World countries in Asian, Africa and South America. 

Pertinent studies outside of this date range and countries will only be considered if the study is 

extensive, reputable, and cited in more recent literature. Additionally, studies focusing on adult 

populations only, as well as other neurodevelopmental disorders with no inclusion of ADHD, 

will be excluded from this paper.  

To ensure relevant articles are reviewed, utilization of key terms is crucial. For searches, 

key terms that were used included the following: attention-deficit/hyperactivity disorder 
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(ADHD), children, neuroscience, neuroimaging, magnetic resonance imaging (MRI), cortical 

thickness, sulcal surface, blue light, circadian rhythm, externalizing problems, internalizing 

problems. Additionally, the relevancy and value of articles were measured by satisfying 

standards related to peer-reviewed articles, the inclusion of key words listed above, total number 

of participants exceeding 30, and a comprehensive description of their methodology 

implemented for the study.  

Definition of Terms  

ADHD  
 A persistent pattern of inattention and/or hyperactivity-impulsivity that interferes with 

functioning or development (American Psychiatric Association, 2022).  

Biopsychosocial Model 
  This model proposes that disease, or illness is a product of interactions among physical, 

psychological, and social factors (Roberts, 2023).  

Blue Light 
High-energy visible (HEV) light found naturally from the sun and in light-emitting 

diodes (LEDs), which increased the exposure to blue light at a higher rate than previously used 

cathode-ray tubes (CRTs) and liquid-crystal displays (LCDs) (Cougnard-Gregoire et al., 2023). 

Children/Preadolescent  
Early developmental stages categorize young childhood (ages 3 to 7) and middle 

childhood (ages 8 to 12) (Parent et al., 2016).  
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Externalizing Problems  
Displayed behaviors relating to hyperactivity, aggression and conduct problems, fighting, 

vandalism, stealing, lying, and other rule breaking behaviors (Achenbach et al., 2002; Ara, 

2016).  

Internalizing Problems  
Displayed behaviors related to anxiety and affective symptoms (worry, sadness, 

hopelessness, physical symptoms, etc.) (Ara, 2016; Dekovic et al., 2004).  

Neuropsychology  
Neuropsychology essentially combines neuroscience and psychology and pertains to the 

understanding of how the structure and function of the brain related to psychological processes 

and behaviors (Gkintoni et al., 2024). 

Neuroplasticity 
The nervous system’s ability to alter its activity in response to both intrinsic and extrinsic 

stimuli by reorganizing its connections, functions and structures (Mateos-Aparicio & Rodriguez-

Moreno, 2019). 

Outline of Capstone Chapters  
Chapter 2 consists of a literature review that begins with an examination of attention 

deficit/hyperactivity disorder. This is followed by literature that explores neuroplasticity – 

specifically cortical thickness and sulcal surface area on the brain related to individuals with 

ADHD and neuroplasticity of digital screen exposure. Additionally, internalizing problems and 

social impact of digital screen exposure in children will conclude this chapter.  

Chapter 3 consists of an overview of the paper. This begins with an analysis of the 

literature review. This is followed by identifying gaps and limitations of literature that could be 
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explored with further research. Additionally, the implications of findings will be applied to areas 

of parental guidance at home, educational intervention at school, and potential clinical 

approaches and interventions. A personal reflection pertaining to knowledge gained will 

conclude this chapter.  
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Chapter 2: Literature Review  

Attention Deficit/Hyperactivity Disorder  
Historically, the understanding of attention deficit/hyperactivity disorder has progressed 

from early observations on inattention by Sir Alexander Crichton, which was later expanded by 

Kramer and Pollnow’s work on hyperkinetic disease in 1932. As of the present time, although 

minor differences within diagnostic criteria, the DSM-5-TR (American Psychiatric Association, 

2022) and the International Statistical Classification of Diseases and Related Health Problems 

(11th ed.; ICD-11; World Health Organization, 2019a) define ADHD as a neurodevelopmental 

disorder that is marked by behaviors such as inattention, hyperactivity, and impulsivity. 

Furthermore, ADHD frequently occurs with other conditions related to oppositional defiance 

disorder, depression, and anxiety which highlight nonvisible symptoms.  

Terminology  
Examination of historical literature reveals that the children presenting with symptoms 

such as inattention, hyperactivity, and impulsivity has been documented by several authors over 

several centuries. Dutch physician Sir Alexander Crichton is acknowledged as one of the earliest 

accounts of the presentation of ADHD symptoms (Lange et al., 2010). In 1798, the publication 

“An inquiry into the nature and origin of mental derangement: Comprehending a concise system 

of the physiology and pathology of the human mind and a history of the passions and their 

effects” included a chapter titled “On Attention and Its Diseases.” This chapter highlighted that 

the intensity of healthy attention varies within a normal range between individuals and within a 

person at different times (Crichton, 1798; Lange et al., 2010). Additionally, Crichton proposed 

two assumptions of abnormal inattention relative to the sensibility of the nerves as either the 

“incapacity of attention with the necessary degree of constancy to any one object” or “the faculty 
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is withdrawn from one impression to another” (as cited in Lange et al., 2010, p.243 ). Crichton 

identified that individuals can be born with symptoms of inattention and suggested that it was 

relative to early development due to his observation of school difficulties in children presenting 

with these behaviors. 

The first utilization of terminology related to excessive activity and impulsivity occurred 

in 1932. German physicians Franz Kramer and Hans Pollnow published a 1932 report titled “On 

a hyperkinetic disease of infancy” and stated that the symptoms of hyperkinetic disease related 

closely to excessive motor impulses (Lange et al., 2010). Additionally, they described how 

children with hyperkinetic disease touch or move items indiscriminately without pursuing a goal, 

as well as several aimless actions and quick transitions of activities due to a distinct 

distractibility by new and intensive stimuli. In 1968, the second publication of the Diagnostic 

and Statistical Manual for Mental Disorders (DSM-II) labeled the display of these behaviors as 

“hyperkinetic reaction of childhood.” In 1980, the third edition of the Diagnostic and Statistical 

Manual for Mental Disorders (DSM-III) again saw a shift terminology as these behaviors were 

referred to as “attention deficit disorder.” However, with a revised third edition of the DSM, 

hyperactivity was not viewed as an essential diagnostic criterion as the syndrome occurred with 

or without hyperactivity (Conners, 2000; Lange et al., 2010). This resulted in the DSM-III 

publishing three different but more specificized symptoms lists for inattention, impulsivity, and 

hyperactivity, and thus seeing a final change in the terminology to “attention deficit hyperactivity 

disorder” as of the data of this capstone (Lange et al., 2010).  

Diagnostic Criteria 
The DSM-5-TR (American Psychiatric Association, 2022) and the ICD-11 (World Health 

Organization, 2019a) share the categorization of ADHD as a neurodevelopmental disorder. 
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While these classification systems for mental behaviors share similarities, there are subtle 

differences. According to the DSM-5 criteria, ADHD is characterized as the presentation of a 

persistent pattern of (1) inattention and/or (2) hyperactivity-impulsivity for 6 months. According 

to the DSM-5-TR, symptoms of inattention include the following: often fails to give close 

attention to details or make careless mistakes, often has difficulty sustaining attention in task or 

play activities, often does not seem to listen when spoken to directly, often does not follow 

through on instructions and fails to finish tasks, often has difficulty organizing tasks and 

activities, often avoids, dislikes, or is reluctant to engage in tasks that require mental effort, often 

loses things necessary for task and activities, is often easily distracted by extraneous stimuli, and 

is often forgetful in daily tasks (American Psychiatric Association, 2022). 

According to the DSM-5-TR, symptoms of hyperactivity and impulsivity include the 

following: often fidgets or squirms in seat, often leaves seat in situations when remaining seated 

is expected, often runs or climbs in situations where it is inappropriate, often unable to play or 

engage in leisure activities quietly, is often unable to be or uncomfortable being still for extended 

time, often talks excessively, often blurts out an answer before a question is completed, often has 

difficulty waiting their turn, and often interrupts or intrudes on others (American Psychiatric 

Association, 2022). Additionally, the DSM-5-TR outlines several inattentive or hyperactive-

impulsive symptoms being present prior to the age of 12, present in two or more settings, a 

certainty that these symptoms interfere or reduce the quality of social, academic or occupational 

functioning, and symptoms are not displayed or better explained by another psychotic or mental 

disorder.  

There are three subtypes of attention-deficit/hyperactivity disorder: a) inattentive-type 

ADHD, b) impulsive/hyperactivity-type ADHD, and c) combined-type ADHD. Individuals who 



EFFECT OF DIGITAL SCREEN EXPOSURE ON ADHD SYMPTOMS 21 

mainly display inattention symptoms are classified as inattentive type, whereas individuals who 

mainly display impulsivity and hyperactivity symptoms are classified as the 

impulsivity/hyperactivity type. When both categories of symptoms are present in an individual, a 

combined type-ADHD is diagnosed (Firouzabdi et al., 2021). Additionally, the DSM-5-TR 

(American Psychiatric Association, 2022) requires six out of the nine symptoms for a diagnosis, 

whereas the ICD-11 (World Health Organization, 2019a) does not include an exact number of 

symptoms but rather supplies two broad groups of symptoms which are like the symptoms found 

in the DSM-5-TR. Furthermore, the addition of having a tendency to act in response to immediate 

stimuli without deliberation of consideration of risk and consequences is present in the ICD-11 

for hyperactivity-impulsivity but absent in the DSM-5-TR. The final difference between these 

two classification systems for ADHD is the system onset requirement. The DSM-5-TR requires 

several symptoms present before the age of 12, whereas the ICD-11 requires significant display 

of symptoms before the age of 12.  

Moreover, there are co-occurring diagnoses that are common with ADHD. According to 

the DSM-5-TR (American Psychiatric Association, 2022), emotional dysregulation or emotional 

impulsivity often occurs in children and adults with ADHD. Elia et al. (2008) explored the 

concurrent co-morbidity pattern in children and adolescents with ADHD. This study recruited a 

total of 342 individuals diagnosed with ADHD from pediatric and behavioral health clinics with 

the average age being 10 years old. Administration of the Kiddie Schedule for Affective 

Disorders and Schizophrenia (K-SADS) assessment was performed to assess diagnostic status of 

the participants. Elia et al. found that the three most common co-occurring diagnoses with 

ADHD were oppositional defiant disorder (40.6%), minor depression (21.6%), and generalized 

anxiety disorder (15.2%). Knowledge of co-morbidity patterns associated with ADHD provides 
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insight into non-visible symptoms. Additionally, this knowledge allows for the exploration into 

genetic and environmental factors that could influence the onset of behaviors and symptoms 

within youth.  

Neuropsychology  
Investigation into cognitive deficits identified through the use of magnetic resonance 

imaging reveals the connection between brain structure and ADHD. Research highlights that 

reduced cortical volumes, surface area, and thickness, particularly in the frontal and parietal 

regions are crucial for attention and executive functioning. Studies on excessive screen time in 

preadolescent children have associated with the reduction of cortical thickness and sulcal depth 

in areas of the brain that pertain to visual processing, memory, and attention. These findings 

produced evidence that structural abnormalities in the brain can be recognized as markers that 

indicate prevalence of ADHD symptoms related to inattention, hyperactivity, and impulsivity.  

Neuropsychology of ADHD 
According to Gkintoni et al. (2024), neuropsychology combines neuroscience and 

psychology and pertains to the understanding of how the structure and function of the brain 

related to psychological processes and behaviors. Neuropsychology implements the use of 

neuroimaging techniques to gather information that can help indicate cognitive deficits. There 

are a variety of neuroimaging techniques such as magnetic resonance imaging (MRI), functional 

magnetic resonance imaging (fMRI), positron emission tomography (PET), and diffusion tensor 

imaging (DTI) (Weyandt et al., 2013). The MRI technique looks to develop detailed anatomical 

images of the brain allowing for the observation of structures (Noll, 2001). This paper will 

examine data from studies that implement the use of MRIs to explore the structural features 
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present in individuals diagnosed with attention deficit/hyperactivity disorder (ADHD), as well as 

individuals exposed to electronic screen usage.  

Neuropsychological research has identified excessive inattention, hyperactivity, and 

impulsivity as resulting from underlying deficits in response inhibition, delay aversion, and 

executive functioning (Krain & Castellanos, 2006). Implementation of MRI provides high-

quality anatomical images of the brain that allows for observation of brain structure (Saenz et al., 

2018). There are observable changes in the size of individual brain structures within the brain of 

those diagnosed with ADHD (Hlisnikova et al., 2021). MRI aids in mapping and characterizing 

the volume, surface area, cortical thickness, and gyrification of cortical and subcortical structures 

(Sanez et al., 2018). A study by Silk et al. (2016) analyzed ADHD-control differences in cortical 

thickness, surface area, and volume within the frontal and parietal regions. These areas of the 

brain play a significant part in the attention network of the brain. This study included a total of 

70 male participants between the ages of 9 and 17. Thirty-five of the participants were diagnosed 

with ADHD and recruited from the Royal Children’s Hospital in Melbourne, whereas the 

remaining 35 in the control group were classified as typically developing. Each participant was 

observed in an MRI scan and results showed that the ADHD group had significantly smaller total 

cortical volume (7.3%), surface area (4.3%), and cortical thickness (2.8%) compared to the 

control group.  

Moreover, these findings were consistent with another study by Ambrosino et al. (2017) 

who sought to examine brain development in ADHD using comprehensive markers of cortical 

development (cortical volume, thickness, surface area and gyrification). Ambrosino et al.’s study 

included 260 participants, 129 with an ADHD diagnosis and 131 with typically developing 

controls. Using a propensity score matching (PSM) to equalize the sample in terms of gender, 
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socioeconomic status, and the number of longitudinal scans between groups, resulted in 188 

closely matched participants with 94 individuals in each group between the ages of 6 and 28. To 

ensure rater blindness relating to identity and diagnosis, all scans were coded during the time of 

analysis. Results from Ambrosino et al.’s study indicated that the individuals who had ADHD 

showed reduced cortical volume in several areas throughout the cortex, predominantly in the 

frontal lobes as the total mean cortical volume for those with ADHD was 5% smaller than 

controls. Additionally, analyzing cortical markers suggested the reductions in volume were 

influenced by a reduction in surface area rather than the thinning of the cortex.  

The above neurophysiological studies hold importance in establishing the association 

between decreased cortical thickness with cognitive impairments and attention capacities for 

individuals of a wide age range that were diagnosed with ADHD. Cortical thickness pertains to 

volume of grey matter that surrounds the cerebral and cerebellar cortex (Mercandante, 2023). 

Mercandante argued that the presence of cortical thinning in the brain indicates decreased 

volume of grey matter, which is primary function is processing information and releasing new 

information through axon signaling found in white matter. Both the Silk et al. (2016) and 

Ambrosino et al. (2017) studies explored reduced cortical volume in ADHD; however, there was 

diverse emphasis on the underlying mechanisms. The focus on reduction in volume, surface area, 

and thickness found in the Silk et al. (2016) study differed from Ambrosino et al. (2017), where 

surface area reductions was suggested as the primary driver of volume differences. This 

difference could be further examined to explore cortical thinning as a secondary influence on 

ADHD or if there is disparity across different developmental stages.  

The findings within the literature were consistent with the findings of more recent 

studies; however, it is important to highlight that the average age of diagnosis for ADHD ranges 
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between 5 to 9 years old (Knott et al., 2023; Sainsbury et al., 2023). Therefore, exploring studies 

that examine this age group will provide proficient knowledge into the neurophysiology of the 

developing brain. A study by Ducharme et al. (2012) evaluated the correlation between cortical 

thickness and inattention symptoms. A total of 257 typically developing children, also referred to 

as “healthy children,” between the ages of 6 and 18 were recruited for this study from six 

pediatric study centers in Boston, Cincinnati, Houston, Los Angels, Philadelphia, and St. Louis. 

Use of the Child Behavior Checklist – an age-appropriate standardized questionnaire filled by 

parents – established a pathological threshold of T-scores less than 70 for the Attention Problem 

subtest. Ducharme et al. used brain images acquired through an MRI to focus on the right 

orbitofrontal cortex (OFC) and inferior frontal cortex (IFC) due to these being found abnormal in 

children with ADHD. Furthermore, impairment in inhibition in neuropsychological tasks has 

been linked to deficit in growth of the right OFC (Ducharme et al., 2012; Rubia et al., 2010). A 

cross-sectional analysis of the results from Ducharme et al.’s (2012) study found that cortical 

thickness in children between the ages of 6 and 10 and scores on the attention problems subtest 

had a negative association. The researchers noted that this implies that as cortical thickness 

increases in healthy children, the display of attention problems decreases; more over as cortical 

thickness decreases, the display of attention problems increases. 

Kujala et al.’s (2024) study examined the relationship between stop-signal reaction time 

(SSRT) aimed to measure the inhibition of already initiated responses and cortical thickness and 

surface area across frontal cortical regions. Additionally, the researchers hoped to establish 

knowledge regarding the association of the development of anatomical properties within the 

frontal cortical regions with the development of inhibitory control. There were seven regions of 

interest for this study: bilateral cortical regions, (superior frontal cortex), medial orbitofrontal 
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cortex, caudal anterior cingulate, rostral anterior cingulate, pars opercularis, pars triangularis, and 

pars orbitalis). Kujala et al.’s rational for selecting these regions was the link to attentional 

development, variations in levels of attentional control, or reactivity to inhibitory training. A 

total of 69 children between the ages of 6 and 14 (with an average age of 10) participated in the 

MRI and stop-signal task. Kujala et al. highlighted that all the participants were healthy with no 

neurological diseases or medication that would influence their central nervous system. For the 

SSRT, each participant was shown arrows that were pointed either to the left or right. They were 

instructed to press, as quickly as possible, the button corresponding to the direction of the 

arrows. In addition to the SSRT test, the Block Design and Similarities subtests from the 

Wechsler Scale for Children were administered as these subtests measured verbal and non-verbal 

reasoning. Analysis of the results found inconsistencies with previous literature. Kujala et al. 

found a negative association with cognitive performance and cortical thickness and surface area, 

as participants with thinner cortex in left medial orbitofrontal cortex and larger surface areas in 

the left caudal anterior cingulate. Additionally, they found a similar association between cortical 

thickness and surface area with inhibition. The researchers provided two possible explanations 

for these discrepancies. First, they explained that thinning of the cortex in children with ADHD 

may involve different brain regions than the seven analyzed in the study. Second, they suggested 

that training-induced changes potentially differs from long-term developmental changes 

influenced by genetics and the environment. 

 Neuropsychology of Technology Use 
The overdependence of technology in people's lives is extensively documented in modern 

research, which provides motivation to examine the neuropsychological implications (Kushlev & 

Leitao, 2020). Over the last several years, American adults spend around three and a half hours a 
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day on their mobile screens, which has eclipsed the amount of time spent in front of their 

televisions. Furthermore, as the consumer gets younger in age, the amount of time spent using 

electronic devices increases. According to Kushlev and Leitao, it was estimated that American 

teenagers screen time surpasses seven hours across all devices. In 2020, Auxier et al. 

documented the use of digital technology within American children aged four to eleven years old 

for the Pew Research Center. The results of this survey indicated that over 91% of children 

between the ages of 4 to 11 interact with television according to their parents. Additionally 

results revealed that more than 74% use tablet computers, over 62% use smartphones, and more 

than half of the children over the age of five interact with desktop computers or gaming devices. 

This trend is important to investigate as the scientific literature has supported the 

relationship between screen time and detrimental cognitive impact and brain development. The 

nervous system has the ability to alter its activity in response to both intrinsic and extrinsic 

stimuli by reorganizing its connections, functions and structures (Mateos-Aparicio & Rodriguez-

Moreno, 2019). This process is referred to as neuroplasticity and is also associated with 

neurological reflexivity, which Choudhury and McKinney (2013) defined as “the ways in which 

we are constructing and using information about the activities of the brain to condition and 

reshape it” (p.196 ). This concept is pertinent to a neurodevelopmental perspective, as it 

emphasizes how environmental stimuli, such as screen time, can shape brain structure and 

functioning during early developmental periods. Additionally, neuroplasticity is important within 

the biopsychosocial model, as the model highlights the collaborative impact of biological, 

psychological, and social factors influencing development. There are two general perspectives 

related to the concept of neuroplasticity that suggest a potentially beneficial outcome and a 

potentially harmful outcome. Choudhury and McKinney observed that recognizing that the brain 
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has the ability to reconstruct and mold over time indicates that the mind can be trained through 

various forms of interventions. However, this potential benefit is commonly associated with 

adults rather than children and adolescents. In relation to children and adolescents is where the 

potential harmful effects of neuroplasticity are more evident. Both academic and clinical 

research, according to Choudhury and McKinney, has suggested the brain is peculiarly 

susceptible and vulnerable to environmental stimuli and the formation of irreversible pathways 

and networks during developmental periods such as early childhood or adolescence. 

Early childhood is a crucial period for brain development. Following structural and 

functional networks formed by the age of 2, plasticity from genetic and environmental factors 

can influence the development in grey matter density and myelination of white matter tracts 

(Gilmore et al., 2018). Recent literature, such as the Adolescent Cognitive Development 

(ABCD), has supported the association between higher digital media use and lower cortical 

thickness and sulcal depth in areas pertaining to visual processing, executive functions, memory 

and attention in adolescent populations (Hutton et al., 2022; Paulus et al., 2019). Building upon a 

previous MRI-based study that explored the impacts of home reading and practices and digital 

media use on brain structure and function supporting emergent literary skills in preschool-age 

children, Hutton et al. (2022) investigated the relationship between digital media use and 

measures of cortical thickness and sulcal depth. A total of 58 healthy children between the ages 

of 3 and 5 were recruited from pediatric academic centers and primary care clinics with no 

current or prior kindergarten enrollment, no documented history of head trauma with loss of 

consciousness, and no neurodevelopmental condition likely to confer cognitive delay and no 

contraindications for MRI. Employing findings from Paulus et al.’s (2019) study that analyzed 

the areas of the brain with the largest effect from digital media use in young adolescents, Hutton 



EFFECT OF DIGITAL SCREEN EXPOSURE ON ADHD SYMPTOMS 29 

et al. (2022) identified their regions of interest for cortical thickness as bilateral cuneus, fusiform, 

inferior temporal, lateral occipital, lingual, pericalcarine, postcentral, precuneus, superior 

parietal, and supramarginal gyri. Additionally, the regions of interest for sulcal depth were the 

bilateral cuneus, fusiform, inferior temporal, lateral occipital, lingual and pericalcarine gyri. The 

participants were awake and non-sedated during the utilization of the 3-Tesla Philips Ingenia 

MRI scanner. A total of 58 of the participants completed the MRI scan; however, only 52 of the 

images were of acceptable quality for analysis. Results from this study revealed an association 

between higher digital media use and lower cortical thickness and sulcal depth in the regions of 

interest. It is important to highlight that the areas of interest identified in this study are relative to 

primary visual processing and top-down attention, complex memory decoding, letter recognition, 

and social cognition, all in which are strongly associated with ADHD diagnoses (Blomberg et 

al., 2019). Additionally, the findings from this study complemented previous studies involving 

adolescent populations, suggesting the onset of differences in cortical thickness from digital 

technology could be marked in early childhood (Hutton et al., 2022).  

Nivins et al. (2024) performed a study to examine the long-term impact of digital media 

use (social media, video games, watching television) on structural brain development in children. 

They built upon the ABCD study, utilizing a cohort of children to examine the individual effects 

of digital media use on global cortical surface areas as the main outcome measured through the 

use of MRI scan. This beginning of the study had a total of 6469 children who were between the 

ages of 9 to 11, labeled as T0. From this initial total, 4610 children were included in a two-year 

follow up group (T2), and 1697 children included in an additional 2-year follow up (T4). An 

MRI scan was performed on every child during these revisits. Nivins et al. concluded that a total 

of 1462 children had usable data for all three of these time points. The time spent on digital 
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media for T0 was around 0.5 hours per day for using social media, 0.9 hours per day for playing 

video games, and 2.1 hours per day for watching TV. These estimates increased significantly for 

T4, as the time spent on digital media was estimated to be around 1.4 hours per day using social 

media, 1.5 hours per day playing video games, and 2.2 hours per day watching TV. The results 

from this study were worthwhile. Nivins et al. found that digital media usage did not 

significantly alter the development of global cortical surface area or striatum volume. However, 

the children who spent more time playing video games specifically had an increase in cerebellum 

volume during the critical developmental window, whereas those who spent time using social 

media had a subtle decrease in cerebellum volume.  

These research studies provided useful observations into the relationship between screen 

time exposure and brain development that can be a potential predictor for ADHD symptoms in 

preadolescent children such as attention difficulties, hyperactivity, impulse control, and 

emotional dysregulation. However, several gaps remain. Most of the studies focused on 

adolescent or adult populations, which leaves a crucial gap in understanding how screen time 

influences early childhood development. The ABCD study that is referenced in numerous studies 

is a step in the right direction to addressing this gap. An increase in longitudinal research could 

provide insight into the long-term effects of screen exposure from early childhood through 

adolescence. An additional gap in literature is the insufficient exploration of individual gender 

differences.  

Psychological Factors 
Exploration in psychological factors related to excessive screen time, particularly the 

influence of blue light exposure on the disruption of circadian rhythms and the exacerbation of 

internalized ADHD symptoms related to emotional dysregulation. Research has highlighted a 
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bidirectional relationship between screen time and quality of sleep, indicating longer digital 

screen exposure predicting poorer sleep and reduced sleep duration, and lower digital screen 

exposure predicting better sleep and longer sleep duration. Moreover, excessive digital media 

was associated with internalizing problems such as depression, anxiety, and emotional 

dysregulation. Studies have shown that children between the ages of 3 and 12 who spend an 

excessive amount of time on digital devices were at a higher risk for depressive symptoms, self-

harm, and suicidal ideation.  

Sleep Disruption/Circadian Rhythm  
As per the Canadian Pediatric Society (CPS, 2022), screen time is defined as time spent 

in front of any black screen devices such as televisions, mobile devices, computers, and gaming 

devices. The CPS has recommended that children under the age of 2 do not consume any screen 

time because of the detrimental risk associated to development and psychosocial impact. These 

devices use light-emitting diodes (LEDs), which increase the exposure to blue light at a higher 

rate than previously used cathode-ray tubes (CRTs) and liquid-crystal displays (LCDs) 

(Cougnard-Gregoire et al., 2023). In our natural environment, the sun is the dominant source of 

blue light, whereas LED lights are synthetic sources (Kumari et al., 2023). Too much exposure to 

blue light can have detrimental effects to the human body such as the eyes and the skin but can 

also impact our circadian rhythm. Consequently, Kumari et al. noted that heightened exposure to 

blue light from electronic devices throughout the evening makes it more challenging to fall 

asleep, which results in feeling lethargic and drowsy during the day. 

Humans experience behavioral and physiological rhythmic changes related to the daily 

light-dark cycle of our environment governed by a biological clock located in our brain 

(Vitaterna et al., 2001). Found in the suprachiasmatic nuclei, Vitaterna et al. noted that our 
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circadian rhythm synchronizes with both external and internal environments that are crucial for 

our well-being and survival. Furthermore, our circadian system is responsible for most 

physiological processes including sleep (Nassan & Videnovic, 2021). When there is a 

disturbance with our circadian rhythm, such as short sleep duration, neurobehavioral and 

cognitive systems such as attention and emotional regulation can be impacted (Bondopadhyay et 

al., 2022). According to Bondopadhyay et al., research has found that neurodevelopmental 

disorders such as attention-deficit/hyperactivity disorder are linked to presence of sleep 

disturbances.  

Magee et al. (2014) performed a study to investigate the bidirectional relationship 

between sleep duration and screen time in early childhood. The researchers used data from the 

Longitudinal Study of Australian Children, which randomly selected and tracked a cohort of 

majority male children starting from 4 to 5 years for the first wave, 6 to 7 years of age for the 

second wave, and 8 to 9 years of age for the third wave. Across the three different time points, 

there was an attrition rate of 13.1% which saw a decrease from 4983 children at the first wave to 

4331 children at the third wave. The researchers collected information about sleep duration and 

media use through time use diaries completed by a knowledgeable parent of the child, one 

assessing a 24-hour period on weekdays, and the other assessing a 24-hour period on weekend 

days. Results from Magee et al.’s study indicated that longer screen time resulted in short sleep 

duration in children as there was a significant bidirectional association between sleep duration 

and total media use (television and computer use). Magee et al. found that media use at 4 years 

old was significantly associated with sleep duration at 6 years of age, as well as media use at 6 

years of age could be used to predict sleep duration at 8 years of age. The exploration of media 

use and short sleep duration is important because shorter sleep can help predict a range of 
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adverse social and health-related outcomes. Magee et al. suggested that longer screen time could 

displace sleep duration directly, and that exposure to artificial light may have influenced short 

sleep duration by disrupting circadian rhythms.  

A similar study was performed by Parent et al. (2016) that examined the influence of 

youth screen time and sleep durations and disturbances. Using Amazon’s Mechanical Turk 

(MTurk) recruitment online, the sample of this study included parents which a child in one of 

these three developmental stages: young childhood (ages 3 to 7; N = 209), middle childhood 

(ages 8 to 12; N = 202), and adolescence (ages 13 to 17; N = 210). Additionally, it was required 

that participants were U.S. residents and had at least a 95% task approval rate on MTurk. For 

youth weekly screen time, parents were asked how much time their child spent doing six 

different activities that required an electronic device on the weekdays and weekends. For sleep 

disturbances and duration, an abbreviated version of the Children’s Sleep Habit Questionnaire 

(CSHQ) was completed by parents to screen for childhood sleep problems. The study’s results 

showed that higher levels of youth screen time corresponded with higher levels of sleep 

disturbances and lower quality of sleep for all three of the developmental age groups. Parent et 

al. found that sleep disturbance became evident after six hours of screen time, whereas sleep 

disturbance was evident after 10 hours of screen time with both the middle childhood and 

adolescence groups. Additionally, the study found a positive relation with a decrease in sleep 

duration after four to six hours of screen time for the preadolescent group participants. 

Understanding the relationship between digital media use and sleep disruption is crucial 

because ADHD symptoms are commonly associated with disrupted sleep (Hvolby, 2015). 

Hvolby highlighted that problems with sleep may be an intrinsic characteristic of ADHD. 

Furthermore, sleep problems can lead to the development of ADHD-like symptoms, which can 
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potentially result in a misdiagnosis (Cortese et al., 2006; Hvolby, 2015; Owens, 2008). When a 

child is experiencing disruption in their sleep, they may display behaviors or functional 

impairments such as difficulties with attention, impulse control, and behavior regulation (Beebe, 

2011). Furthermore, Beebe noted that safety concerns such as accidental injuries in young 

children and increases risk-taking behaviors in adolescents have been connected to short sleep 

durations. Poor sleep can also manifest symptoms of internalizing problems in youth that are 

closely associated with ADHD symptoms such as difficulties with emotional regulation. Fors 

and Barch (2019) investigated the association with electronic media use with parent-reported 

child depression and anxiety. Utilizing survey and interview data collected for 9- to 11-year-olds 

from the 21 site Adolescent Brain Cognitive Development study, the researchers performed 

generalized linear mixed models. A total of 4139 children were included in this study. The 

ABCD Screen Time Survey (STQ) was completed by the children, while a shorter STQ was 

completed by the parent or guardian to gather information about how many hours a day the child 

uses different forms of electronic media. Furthermore, parents or guardians completed the Child 

Behavior Checklist (CBCL) to assess anxiety and depression symptoms. The results from this 

study suggested an association of digital media use with depression and anxiety; however, Fors 

and Barch observed that there was a reduced association relative to anxiety found within the 

population of this study. 

The studies in this subsection provided insightful findings related to the influence digital 

media exposure has on sleep disruption in preadolescent children. However, one limitation that 

was evident in these studies is measurement variability. These studies all used a variation of self-

reporting from the perspective of the parent, which can be limited to just the home setting. 

Additionally, consistent with the previous section, there is a distinct cultural gap in the literature 
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due to the focus on Westernized countries. This limitation also hinders the generalizability of the 

findings.  

Internalizing Problems  
As previously highlighted above by the Fors and Barch (2019) study, internalizing 

problems such as depression and anxiety relative to excessive digital screen exposure are 

evident. The display of ADHD symptoms consistently relates to externalized behaviors 

associated with inattention, hyperactivity, and impulsivity. However, there are internalizing 

problems commonly associated with an ADHD diagnosis. Individuals who are diagnosed with 

ADHD are more susceptible to depression and anxiety (Bethune et al., 2022). Furthermore, it is 

common for individuals with an ADHD diagnosis to experience difficulties in controlling and 

regulating their emotions, which can lead to heightened and volatile expression (Attention 

Deficit Disorder Association Editorial Team, 2024). For children, the majority of 

epidemiological research has suggested a strong association between ADHD and emotional 

dysregulation (Shaw et al., 2015), thus making internalizing problems critical to explore in 

relation to digital media use.  

Robertson et al. (2022) investigated the association between screen time and internalizing 

disorders in preadolescent youth. Gathering participants from the multi-site Adolescent Brain 

and Cognitive Developmental Study (ABCD), there were a total of 11,790 youth between the 

ages of 9 and 10. The number of hours a day spent watching TV, videos online, playing video 

games, texting, using social media, and video chatting was reported by the youth themselves. 

Additionally, an abbreviated version of the Kiddie Schedule for Affective disorders and 

Schizophrenia (K-SADS-5) was administered as this assessment is a semi-structured clinical 

interview that aims to measure current and past symptoms of internalizing disorders using the 
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DSM-5 criteria. The youth were categorized into two groups: youth spending two or more hours 

a day with screen media vs youth spending less than two hours a day with screen media. 

Robertson et al.’s analysis of the results indicated youth who spent two or more hours a day with 

screen media were more likely to fit criteria for depressive disorders, self-harm, and suicidal 

ideation. However, for anxiety disorders, associations with digital media use were stronger 

regardless of screen time category.  

A longitudinal study administered by Neville et al. (2021) explored the directionality of 

association between screen time and externalizing and internalizing behaviors across childhood. 

Data was collected from the Growing Up in Ireland Infant Cohort – a nationally representative 

sample of 11,194 children born in Ireland between December 1, 2007, and June 30, 2008. It was 

specific that the interest for this study came from waves two to five, collected between December 

2010 and February 2018 when children were 3, 5, 7, and 9 years old. The Strengths and 

Difficulties Questionnaire was completed by the caregivers of the children, assessing their 

psychosocial development screening for externalizing and internalizing behaviors such as 

emotional symptoms, conduct problems, hyperactivity, and peer relationship problems. 

Measurement of daily screen time was reported by caregivers assessing average time per day 

spent on TV, video, computer, iPad, smart phones, and electronic games system. The results of 

Neville’s study revealed greater externalizing and internalizing behaviors at age 3 were 

directionally associated with increased screen time at age 5. Furthermore, greater screen time at 

ages 3 and 5 showed directional associations with increased internalizing behaviors at ages 5 and 

7. Neville also found that screen time at age 7 was directionally associated with fewer 

internalizing behaviors at age 9. There are two main conclusions from these findings. The first 

was that higher levels of externalizing and internalizing behaviors are a predictive factor for 
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greater screen time in the preschool period (ages 3 to 5). Secondly, Neville’s results found a 

nonlinear association with internalizing symptomatology across childhood. 

The studies within this subsection provided knowledge into how digital screen exposure 

impacts both sleep disruption and emotional development in children between the ages of 3 and 

12. Both these factors are influential to the presence of internalizing problems closely associated 

with ADHD. The studies provided well-structured approaches to acquiring data to conclude the 

observable influence. However, there were limitations within the literature that should be 

highlighted. The first limitations relate to the lack of diversity in measuring approaches, as there 

was a reliance upon self-reported measures of screen time and emotional behaviors. An 

additional limitation was the lack of generalizability because the studies focused on Western 

countries.  

Social Factors  
Examination of parenting styles indicated an association with both ADHD symptoms and 

children's digital media use. Children between the ages of 3 and 12 were more likely to be linked 

to higher ADHD symptoms with parents exhibiting authoritarian parenting styles, whereas 

preadolescent children with parents exhibiting permissive parenting style were associated with 

higher digital screen exposure. Studies found that children with ADHD often perceived their 

parents as less accepting and more disciplinarian. Additionally, parental media habits and 

attitudes towards media use also influenced children’s screen time.  

Parenting Style and ADHD Symptoms  
When it comes to guiding and raising children, each parent will have their own individual 

approach. Previous literature recognized that there are several different parenting styles 

generalized in four main psychological constructs (Sanvictores & Mendez, 2022). The main 
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categories are identified as authoritarian, authoritative, permissive, and uninvolved. According to 

Sanvictores and Mendez, the parenting style that is characterized as authoritarian generally 

involves parents interacting in a 1-way mode of communication and the establishment of struct 

rules without explanation that the child is expected to follow with obediently. Although children 

raised by this parenting style tend to display desired behavior due to fear of consequence, they 

can display higher levels of aggression, shyness, social ineptitude, and difficulties making their 

own decision (Masud et al.., 2019; Sanvictores & Mendez, 2022). The authoritative parenting 

style is described by a nurturing relationship with rules and expectations backed by reasoning 

Sanvictores & Mendez, 2022). Children raised by this parenting style generally exhibit positive 

outcomes as there is an increase in confidence, responsibility, and self-regulation (Morris et al., 

2007; Sanvictores & Mendez, 2022). With the permissive parenting style, parents often have 

minimal expectations for children and fewer forced rules, and the parents display a warm and 

nurturing attitude towards the child (Sanvictores & Mendez, 2022). This parenting style 

generally results in children establishing positive self-esteem and social skills as well as 

receiving opportunity for freedom and autonomy; however, this can promote negative habits 

resulting in negative behaviors such as impulsivity, entitlement, selfishness, and difficulties with 

self-regulation (Leeman et al., 2014; Sanvictores & Mendez, 2022). Lastly, the uninvolved 

parenting style is characterized by a substantial amount of freedom due to parents taking a 

hands-off approach (Sanvictores & Mendez, 2022). There is a focus on fulfilling the child's basic 

needs, but generally this parenting style is associated with a parent’s emotional detachment from 

their child’s life. Children raised within uninvolved parenting styles typically exhibit resilience 

and develop more self-sufficient abilities but are also more susceptible to experiencing 
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challenges related to emotional regulation, poor coping skills, and difficult establishing and 

maintaining social relationships (Kuppens et al., 2019; Sanvictores & Mendez, 2022).  

The variety of parenting styles presents pros and cons as previously stated. Due to this 

fact, exploring the influence that parenting styles have on the presentation of ADHD symptoms 

within children provides an important social aspect to consider. Cop et al. (2017) examined the 

parenting style characteristics of a mother and child with ADHD from the Turkish Haceteppe 

University Faculty of Medicine Childhood and Adolescent Psychiatry clinic. The experimental 

group involved 58 children between the ages of 8 and 17 with a diagnosis of ADHD as per the 

DSM-IV diagnostic criteria. The control group consisted of 30 healthy children, who presented 

no chronic medical conditions and had no medical help for a psychiatric complaint within the 

last year. The Schedule for Affective Disorders and Schizophrenia for School Aged Children – 

Present and Lifetime version (K-SAD-PL) was used to verify past and present psychopathologies 

in the children participating in the study. The Parent and Teacher Connor’s Rating Scale were 

administered to analyze hyperactive, inattention, and defiant behavior both at home and at 

school. The Parenting Style Inventory (PSI) was used to analyze and categorize parenting styles 

into three different descriptions: acceptance/care, control/supervision, and psychological 

autonomy. The acceptable/care label assessed levels of affection, care, and involvement of the 

parent from the child's perspective, whereas the control/supervision label assessed how 

controlling the parent is from the child’s perspective. The psychological autonomy label assessed 

the level at which parents practice democratic attitude and reinforce the child’s personality. 

Lastly, the Parental Attitude Research Instrument (PARI) was administered to rate parent 

childhood rearing attitudes in five different dimensions: overprotective mothership, democratic 
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treatment and granting equality, rejecting of housewifery role, incompatibility, and rigid 

disciplining. All four of these scale assessments used a 4-grade Likert type scale. 

Results from Cop et al.’s study revealed that children with ADHD perceived their parents 

as less accepting and supervisory, and the mothers reported a more disciplinary and less 

democratic attitude. On the PSI, reception/caring and control/supervision subdimensions were 

significantly lower in the ADHD group when compared to the control group. Furthermore, the 

researchers found that the ADHD group demonstrated a lower score from the democratic 

treatment and granting equality subscale from the PARI, and notably higher scores on the rigid 

disciplining subscale. Moreover, the findings showed that within the ADHD group, there was a 

higher prevalence of oppositional defiant disorder symptoms associated with higher strict 

discipline scores of mothers. 

Cop et al.’s (2017) study provided valuable insight into the influence that parent styles 

have on the presence of ADHD symptoms in children between the ages of 8 and 17. However, as 

per the DMS-5-TR, an ADHD diagnosis requires behaviors of inattention, hyperactivity, 

impulsivity occurring prior to the age of 12 (American Psychiatric Association, 2022). Exploring 

data pertaining to this age group will provide more applicable information regarding this 

capstone. Setyanisa et al. (2022) carried out a study that inspected the relationship between 

parenting styles in children and the risk of ADHD. This study recruited parents of children 

between the ages of 9 and 12 from various Indonesian elementary schools. Initially 449 parents 

of students were selected, and following application of the inclusion and exclusion criteria, a 

final sample size of 55 parents remained. Use of the Abbreviated Conners Rating Scale (ACRS) 

questionnaire sought to evaluate the risk of ADHD in children. Additionally, the Parenting Style 

Questionnaire for Children and Adolescents (KPAA) was also used to identify four types of 
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parenting: authoritative, authoritarian, permissive, and mixed. The study’s results found a 

significant relationship between parenting styles and ADHD in children. Within the sample of 

the study, parents who had children at high risk for ADHD commonly applied authoritarian 

parenting styles, which Setyanisa et al. suggested indicates evidence of ADHD symptoms being 

associated with this parenting approach.  

These two studies provided impactful findings but there are prevalent gaps in the 

literature pertaining to parenting styles and ADHD symptoms in children. For the most part, the 

literature focused on the parenting style of only one parent, ignoring the presence of a dual 

parent household and the impact it may have. Another gap in the literature was the smaller 

sample sizes. Additionally, although the validity and reliability of the assessment tools utilized 

was sufficient, more comprehensive assessments that would have provided more accurate 

findings could have been implemented.  

Parenting Styles and Digital Media Use  
Parental influence is most impactful during early childhood development years. It has 

been previously highlighted in this paper that there are several recommended guidelines for 

digital media use for children of all ages. Within these guidelines, it was suggested that children 

under the age of 2 should not be exposed to digital media for any duration; however, reports have 

indicated that the minority of children meet this recommendation (Howe et al., 2017; Walkins et 

al., 2016). There are a variety of perspectives explaining why digital screen exposure is prevalent 

for children in this age group. Literature has found that there is an association between screen 

time within children under the age of 2 and parenting styles (Howe et al., 2017). Howe et al. 

noted that there is also an observable association between authoritative, authoritarian, and 

permissive parenting styles and children's screen time.  
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Caylan et al. (2021) performed a study exploring the association between parenting styles 

and excessive screen time of preschool-aged children between the ages of 2 and 5. Their cross-

sectional descriptive study involved a total of 250 children. There were 176 children in the group 

with low screen exposure (less than one hour per day), and 74 children in the group with 

excessive screen exposure (more than four hours per day). The researchers used the Parent 

Attitude Scale (PAS) to measure parental attitudes to determine the parenting style from these 

four subscales: authoritative, authoritarian, overprotection, and permissive. The results of this 

study indicated that children of mothers who had high authoritative scores were associated with 

low screen exposure. Additionally, children of mothers who had high overprotective and 

permissive parenting scores were associated with excessive screen exposure. These parental 

associations are relevant as increased digital screen exposure has both biological and 

psychological impacts related to ADHD symptoms with preadolescent youth.  

Another study by Lee et al. (2022) investigated the relationship between parent media, 

parent attitude on media use, and parenting styles on children's media use in South Korea. These 

three parent-related factors were identified based on the findings of literature that applied the 

social learning theory to children digital screen usage (Bandura, 1977; Lee et al., 2022). 

Recruited through Korean survey company MicroEmbrain, a total of 1020 parents of children 

between the ages of 4 and 6 completed an online questionnaire (Lee et al., 2022). The 

questionnaires sought to gather information about the age of their children at first media 

consumption, the amount of time that their children spent watching media, the amount of time 

that parents spent watching media, and whether they have positive or negative attitudes on media 

use. Parenting styles were measured using the Ghent Parental Behavior Scale. This scale had 

nine total dimensions, but it was identified that inconsistent discipline and ignoring did not 
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exhibit acceptable reliability in the study and were disregarded. Lee et al. found that children 

who had higher media use when their parents spent more time using media themselves. 

Additionally, parents with a positive attitude toward media was associated with increased media 

use for children; however, parents with negative attitude toward media did not show any relation 

to children’s media use. Furthermore, the researchers found that parenting styles had an 

observable association with children's media use. Lee et al. observed that children whose parents 

employed material rewarding and autonomy were associated with higher media use, whereas 

children whose parents employed more disciplinary approaches were associated with lower 

media use. Identifying parental styles associated with lower media use is an impactful area to 

explore, as this can help negate the prevalence of ADHD symptoms displayed within youth 

between the ages of 3 and 12.  

Both of these studies are consistent with previous literature that explored the association 

between parenting styles and young children’s media use. Furthermore, there is an association 

that was identified with ADHD’s externalized symptoms such as hyperactivity and impulsivity, 

as well as internalized symptoms such as low self-esteem and challenges with self-regulation. 

However, it was noticed that there is a demographic gap in literature. The relationship between 

parenting styles and screen time for children within Westernized countries was scarce. 

Furthermore, similar to the Caylan et al. (2017) study, most literature examined the parenting 

style of one parent, primarily the mother, when exploring the association with screen time in 

children.  

Conclusion  
This chapter explored the impact of digital screen exposure and the increased prevalence 

of ADHD symptoms. It was categorized thematically into three main topics: terminology, 
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neuropsychology, psychology factors, and social factors. Within the terminology section, the 

exploration of historical verbiage was performed related to inattention, hyperactivity, and 

impulsivity. Additionally, this section also provided historical and current diagnostic criteria 

related to an ADHD diagnosis. Within the neuropsychology section, examination into the 

structural differences observed in cortical thickness between individuals with an ADHD 

diagnosis and individuals with a neurotypical brain was performed. Additionally, the impact of 

digital screen exposure on structural development in preadolescent children showed cortical 

thinning in children who had excessive use of digital devices. Within the psychological section, 

the examination into internalizing problems influenced by digital screen exposure revealed 

detrimental effects on the sleep duration in children between the ages of 3 and 12. This 

correlation is impactful as sleep quality is consistent with ADHD symptoms. This section also 

examined the impact that digital screen exposure had on the emotional development of children. 

An increase in both externalizing and internalizing problems were associated with an increase of 

screen time within preadolescent youth.  

Lastly, the social factors sections investigated how parenting styles can determine both 

the display of ADHD symptoms and the amount of time exposed to digital screens. This section 

found that children with parents who reported an authoritarian parenting style exhibited more 

ADHD symptoms compared to the other three main styles. Additionally, this section also found 

children of parents who displayed a more permissive parenting style consumed more time of 

digital media than children of parents with authoritarian parenting styles. The interplay of 

biological, psychological, and social factors creates a dynamic relationship. Digital screen time 

alters brain development, sleep, and emotional regulation, whereas parenting styles influence 

screen habits and the display of ADHD symptoms. This interconnected cycle requires holistic 
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interventions that consider all three dimensions. It is important to note that although the research 

examined in the literature review was rich in impactful findings, there are some gaps and 

limitations that will be explored further in Chapter 3. 
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Chapter 3: Discussion  
The main objective of this capstone was to examine the effects of digital screen exposure 

on the increased rates of attention deficit/hyperactivity disorder symptoms in children between 

the ages of 3 and 12. This area of exploration was motivated by two observable trends. On a 

global scale, the rates of ADHD symptoms and diagnoses in children have consistently increased 

over the past decades (Abdelnour et al., 2022). Additionally, current literature has also identified 

a consistent increase in technological integration within society, including learning environments 

for children between the ages of 3 and 12 (Haleem et al., 2022). In response to these two trends, 

the research question put forward in Chapter 1 pertained to the impact of digital screen exposure 

on ADHD symptoms within the previously stated age range and looked to indicate potential 

limitations and gaps within the literature. The hope of this capstone was to establish a more 

thorough understanding of the relationship between the external factor of digital screen exposure 

and ADHD symptoms prevalence in children that can be utilized by psychologists, health 

professionals, parents and school administrators. The findings within this capstone are significant 

as they provide crucial insight into how exposure of digital screens influences child 

development, as well as set a foundation for future research that aims to bridge the gaps and 

limitations in current literature.  

Guided with a neurodevelopmental framework and biopsychosocial model lens, the 

literature review in Chapter 2 found several impacts of digital screen exposure that related to 

ADHD symptoms. The literature review identified that digital screen exposure during early 

developmental stages of children between the ages of 3 and 12 resulted in reduced cortical 

thickness in numerous brain areas associated with primary visual processing, top-down attention, 

complex memory decoding, and social cognition which are all strongly associated with an 
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ADHD diagnosis (Hutton et al., 2022). Cortical thinning is significant in the development of 

ADHD due to the function of grey matter being responsible for processing and interpreting 

information (Mercandante, 2023). Furthermore, several studies established cortical thickness in 

the frontal and parietal regions as markers of ADHD in individuals that have an ADHD 

diagnosis (Ambrosino et al., 2017; Silk et al., 2016). The literature review also found 

psychological impacts of digital screen exposure within preadolescent youth such as increased 

sleep disruption and internalizing problems. Sleep disruption can be influenced by digital screen 

exposure, specifically at nighttime due to the intake of blue light from the devices (Cougnard-

Gregoire et al., 2023; Magee et al., 2014; Parent et al., 2016). ADHD is strongly linked to the 

disturbance of the circadian rhythm results in shorter sleep duration, which negatively impacts 

both attention and emotional regulation (Bondopadhyay et al., 2022). Furthermore, digital screen 

exposure influences the increase of depression and anxiety within preadolescent youth, which are 

two internalized problems commonly associated with ADHD (Neville et al., 2021; Robertson et 

al., 2022). Lastly the literature review revealed children who displayed more frequent ADHD 

symptoms were associated with an authoritarian parenting style (Setyanisa et al., 2022). 

Inversely, the literature review found that an authoritarian parenting style was associated with 

lower digital screen exposure, whereas a permissive parenting style was associated with higher 

digital screen exposure for preadolescent children (Cayan et al., 2021; Lee et al., 2022).  

The literature review highlighted many pertinent findings that provide insights into the 

effects that digital screen exposure has on children between the ages of 3 and 12. These findings 

are useful and help achieve better understanding related to the research question; however, there 

were limitations that should be acknowledged. The literature review provided insightful 

knowledge primarily based on Westernized countries for biological and psychological impacts of 
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digital screen exposure. On the contrary, the literature focusing on the impact of parental 

influence pertained to Eastern countries as literature on this aspect was scarce for Western 

countries. These two limitations restricted the generalizability of the findings that can be applied 

to a diversified context. Furthermore, studies such as Cop et al. (2017), Caylan et al. (2021), and 

Setyanisa et al. (2022) were limited to the influence of the parenting style of the mother, 

excluding the impact on ADHD symptoms related to a dual-parent household. Another limitation 

of this literature review is related to measurement variability as studies such as Magee et al. 

(2014), Parent et al. (2016), Neville et al. (2021), and Robertson et al. (2022) implemented self-

report measurements to gather data related to screen time and duration. An additional limitation 

is the lack of exploration into the content and context of digital screen exposure. Examination 

into the types of digital media consumed by the populations involved in the studies did not 

specify the content such as educational or recreational programing. Additionally, the context of 

digital screen exposure was not identified in the literature such as daytime exposure and 

nighttime exposure, which could potentially provide differentiating aspects to investigate.  

Future Research Recommendations  
In response to the highlighted limitations observed in this capstone, future research 

should hope to mitigate these gaps. The first recommendation for future research is the 

integration of cross-cultural studies that explore the impact of digital screen exposure on ADHD 

symptoms in preadolescent youth. This recommendation would allow for a comparative analysis 

between Western and Eastern countries to help identify cultural differences, as well as increase 

heterogeneity in research which would enhance the generalizability of the findings. For example, 

a cross-cultural approach would produce findings that could be used to identity culturally 

specific versus universalized factors in the relationship between digital screen exposure and 
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ADHD symptoms. Another area of investigation that can be achieved through cross-cultural 

approaches would be examining the cultural differences between how digital screen use is 

regulated and any discrepancies in norms or practices. Additionally, future research could build 

upon the studies that explored the influence of parenting style by including dual-parent 

households to investigate how family structure may alter screen time and ADHD outcomes. This 

recommendation could also include future studies that investigate parental involvement in 

mediating digital screen exposure and how this factor can impact the effects of digital screen 

exposure on ADHD symptoms in children.  

Future research could also use objective measuring tools as opposed to self-reporting 

tools, which are subjective in nature. With technological advancements, actigraphy devices 

designed to monitor sleep would yield more accurate reports of the impact that digital screen 

exposure has on the quality of sleep for preadolescent children. Furthermore, future studies that 

make use of multiple sources of data collection pertaining to the display of ADHD symptoms 

could result in more extensive information. The last recommendation for future research pertains 

to the screen content and context limitation. Designing studies that observe the different types of 

content being consumed on the prevalence of ADHD symptoms and the context of use such as 

daytime versus nighttime would allow for a deeper exploration into precise aspects of digital 

screen exposure. Alternatively, future studies can differentiate the effects of interactive or 

educational media on the display of ADHD symptoms in comparison to passive or recreational 

media. These areas identified for future research should allow for comprehensive findings that 

can further enhance the literature and develop a better understanding of the holistic impact that 

digital screen exposure has on ADHD symptoms for children between the ages of 3 and 12.  
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Applied Practice Recommendations  
The literature analyzed in this capstone provided confirmation that digital screen 

exposure influences an increase in ADHD symptoms within youth between the ages of 3 and 12. 

The objective of this capstone was to provide tangible evidence that can be used by 

psychologists, health professionals, parents and school administrators in an attempt to create a 

more thriving and healthy school and home environment for preadolescent children. The findings 

of the literature review indicated an association with increased inattention, hyperactivity and 

impulsivity related to excessive digital screen exposure. Both psychologists and health 

professionals such as pediatricians or physicians can examine ADHD symptoms in children 

through either screeners or assessments. Although the tools do not specifically have an item that 

focuses on the analysis of screen time habits during evaluation, it would be appropriate to 

investigate as an environmental contributor to symptoms. Furthermore, application of these 

findings to evaluation can help distinguish between symptoms that are intensified by intrinsic 

ADHD traits and screen exposure. Psychologists can potentially use the findings in intervention 

strategies by creating unique behavioral interventions that look to target screen time management 

within ADHD treatment plans. For example, in a collaborative effort, a psychologist could work 

together with parents to create daily schedules that balance screen time with alternative tasks 

related to physical activities or social interactions. Furthermore, potential treatment plans can be 

designed to monitor total screen time in a day to mitigate excessive exposure and restrict use 

closer to bedtime to ensure minimal sleep disruption relative to digital screen exposure. 

Additionally, treatment plans can focus on providing psychoeducation to parents regarding the 

biological and psychological impact that digital screen exposure has on their children and the 

display of both externalized and internalized symptoms associated with ADHD.  
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This capstone provides an opportunity to apply the findings within the educational system 

for children with ADHD. The extensive information about the developmental influence of digital 

screen exposure relating to ADHD diagnoses and symptoms is a valuable resource that teachers 

could strongly benefit from. This would enhance their rudimentary understanding of how 

integration of digital screen exposure at school could impact preadolescent children's ability to 

stay focused in class. The ability to develop workshops based on the findings of this capstone to 

provide psychoeducation to both teachers and administrators in hopes to offer strategies that 

align with a healthy balance of screen use in accordance with recommendations of the Canadian 

Pediatric Society (2022). There is also the possibility of applying these findings in a 

collaborative effort with school administrators to help reconstruct policies and programs that are 

inducive of limiting screen time of children when at school. Potential changes could be 

introducing educational aspects that highlight the importance of balance of screen time and 

encouragement of alternative activities that reduce the need for digital screen devices within the 

classroom, which could result in the possibility of reallocating resources to non-digital learning 

tools. It is apparent that a holistic approach between psychologists, parents, and schools is 

established to help mitigate and limit the impact of digital screen exposure for preadolescent 

children. This capstone represents an additional resource that can be used for the benefit of 

establishing healthier environments for children that exhibit ADHD symptoms.  

Personal Reflection  
The experience of writing this capstone has been a rigorous challenge. It reflects the 

accumulation of nearly a decade worth of my postsecondary education journey that has shaped 

my academic prowess. Exploring the literature and research pertaining to ADHD allowed for 

immense growth in knowledge and understanding of ADHD and how the advancement of 
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technological integration has impacted the display of symptoms. The opportunity to write this 

capstone revealed that I initially had minimal knowledge on the development of ADHD and how 

external factors could influence the presence of symptoms in children between the ages of 3 and 

12. Additionally, I had a preliminary understanding of the neurophysiological abnormalities of 

ADHD and the neuroplasticity that occurs from excessive exposure to digital screens for 

children. However, I have developed extensive comprehension into the developmental impact 

that children between the ages of 3 and 12 experience when there is an introduction of digital 

screens during their early childhood development periods. Furthermore, this capstone has helped 

provide insight for the significant challenges that are associated with an ADHD diagnosis in 

children.  

I have been afforded the opportunity to work within a school setting and observe 

firsthand how elementary aged children navigate their challenges related to ADHD. This 

experience sparked my initial interest in pursuing this specific topic in hopes to expand my 

horizon; however, through this capstone I have acquired more in-depth knowledge that explores 

the biological, psychological, and social factors that these children are faced with. Technological 

advancement is reshaping the school environment, and although efficiency in assignment 

administration has increased for teachers, the analysis of literature enhanced my knowledge on 

how detrimental excessive use of technology can truly be for elementary aged children. Although 

the literature is instructive and enlightening, the analysis of the research that looks at how digital 

screen exposure is affecting children provides insight into the limitations and gaps in current 

research. This signifies that future research needs to expand its investigation of this particular 

aspect.  
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This capstone has provided a foundational steppingstone of information that will 

influence my approach as a psychologist. As I become more enmeshed in the field of counselling 

psychology, working with children is an area that I would like to be more involved in. This 

capstone alludes to an association between screen time exposure and ADHD symptoms, which 

allows for effective treatment planning that can focus on reversing the habits and reliability 

towards digital media use both at home and at school. This capstone also enhances my 

competency related to ADHD symptoms in children and provides the first step to building 

toward mastery.  

Conclusion  
The objective of this capstone was to achieve an extensive investigation of how digital 

screen exposure impacts the prevalence of ADHD symptoms in youth between the ages of 3 and 

12. Neurophysiological, psychological, and social factors that influenced the display of ADHD 

symptoms were explored through the literature review. Exploration into the findings revealed 

that digital screen exposure for preadolescent children has a negative impact on cortical 

thickness, sleep disruption, and internalizing problems such as depression and anxiety. 

Additionally, exploration into parenting styles concluded that children of parents with an 

authoritative parenting style more frequently displayed behaviors associated with ADHD, 

whereas children of parents with permissive parenting styles consumed more digital screen time. 

The literature review also called attention to gaps and limitations in current research relating to a 

lack of cultural diversity, exclusion of dual-parent households, and reliance on subjective 

measurement tools to gather data pertaining to sleep quality and digital screen time for children. 

The identification of these limitations helped to highlight areas for future research that could fill 

the gaps within this capstone. Recommendations for future research focused on designing cross-
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cultural studies, dual-parent household analysis for parental style influence of co-parenting 

dynamics, and studies that utilize objective measurement tools along with multi-informant 

approaches.  

Overall, there were precious and impactful findings that resulted from this capstone in the 

examination of the effects that digital screen exposure has on the prevalence of ADHD 

symptoms in children between the ages of 3 and 12. As I venture into the field of counselling 

psychology, I will look for opportunities to share my enhanced knowledge relating to this topic. I 

hope to be able to collaborate with parents and education administrators in hopes to develop 

treatment plans and strategies to help mitigate the reliance on digital devices within homes and 

the classroom. 
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