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Abstract

This study provides a comprehensive review of attention deficit hyperactivity disorder (ADHD), discussing its historical

background, prevalence, symptoms, subtypes, comorbidities, and treatment options. ADHD, characterized by inattention,

hyperactivity, and impulsivity, affects an estimated 5 - 10% of children and 4% of adults worldwide, with a higher diagnosis rate in

boys. However, underdiagnosis in girls due to less overt symptoms is a growing concern. The study begins with the case of a girl

diagnosed with ADHD, using her experiences to highlight the specific challenges faced by individuals with high cognitive

functioning ADHD. This case serves as an entry point to examine how ADHD impacts those who, despite intellectual or academic

strengths, struggle with focus, organization, and impulse control. These insights are further explored through the perspective

of a veterinary student managing ADHD, offering a unique view on how the disorder interacts with high academic and

professional demands. The review examines the various subtypes of ADHD—predominantly inattentive, predominantly

hyperactive-impulsive, and combined—and discusses common comorbidities such as anxiety, depression, learning disabilities,

and sleep disorders. Current treatment approaches, including behavioral interventions, pharmacotherapy, and cognitive-

behavioral therapy, are evaluated for their effectiveness in managing ADHD symptoms. A key theme of this study is the

importance of societal awareness in reducing stigma, which can facilitate early diagnosis and access to appropriate treatment.

The findings emphasize the need for individualized, holistic approaches to care that address the unique needs and strengths of

each person with ADHD. Early intervention and a personalized treatment plan can significantly improve outcomes, leading to

better academic performance, emotional regulation, and overall quality of life for individuals with ADHD.
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1. Context

Attention deficit hyperactivity disorder (ADHD) was

first described by German physician Melchior Adam

Weikard in the late 18th century and was formally

recognized as attention deficit disorder (ADD) in the

DSM during the 1980s. Since then, ADHD has become a

well-understood disorder with a robust neurobiological

basis (1). Scottish physician Sir Alexander Crichton also

documented an attention deficit syndrome in 1798,

emphasizing the role of attention in learning (2). In

1902, British pediatrician Sir George Frederic Still

provided one of the first modern descriptions, noting

significant impulsivity and poor self-control in children

without visible brain injury (3). Initially termed "an

abnormal defect of moral control," ADHD evolved

through various names, with the DSM-III-R in 1987

refining it to "ADHD," a designation still in use today

with added subtypes (4, 5).

The prevalence and demographic characteristics of

ADHD indicate that an estimated 5 - 10% of school-aged

children have ADHD. The lower prevalence in girls may

be attributed to diverse symptom presentations (6).

Approximately 4% of adults may encounter ADHD,

which could persist from childhood or emerge in

adulthood (7).

Gender differences in ADHD diagnosis show that

boys are diagnosed more frequently than girls. This

difference is thought to be due to the more overt

hyperactive behaviors in boys, while girls may exhibit
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subtler inattentive symptoms, leading to

underdiagnoses (8). A comprehensive analysis

suggested that, globally, the prevalence of ADHD in

children and adolescents is around 8% (9). Inattention,

hyperactivity-impulsivity, and combined presentation

are common symptoms of ADHD (10). In the inattentive

subtype of ADHD, clinicians often encounter significant

challenges in academic settings, as these children are at

higher risk for learning disabilities (10).

Comorbidities of ADHD, such as anxiety disorders,

depression, learning disabilities, and conduct disorders,

can complicate diagnosis and treatment (10).

Neuroimaging studies indicate that ADHD has a

neurological basis, with differences in brain function

and structure, particularly in regions involved in

attention, impulse control, and executive functioning

(11, 12). Most ADHD cases that remain stable throughout

childhood and adolescence may be linked to genetic

factors (13). Children with ADHD, especially those with

high-functioning ADHD, are at increased risk for

academic failure, social rejection, and behavioral

problems, which can persist into adolescence and

adulthood (14).

Evidence-based treatments include behavioral

interventions, psychoeducation, and pharmacological

treatments. Stimulant medications such as

methylphenidate and amphetamines are commonly

used and have been shown to be effective, while non-

stimulant medications are also available and beneficial

for some individuals (15). Outcomes for children with

ADHD vary widely; some may experience a reduction in

symptoms as they grow older, while others continue to

face challenges. High-functioning ADHD describes

individuals with undiagnosed ADHD symptoms that do

not significantly impair their day-to-day activities.

Although real, high-functioning ADHD is often

misunderstood (16).

A key focus of this study is high cognitive functioning

ADHD, a concept often overlooked in research and

clinical practice. High cognitive functioning ADHD

refers to individuals with ADHD who demonstrate

exceptional intellectual abilities or academic

achievements yet struggle with attention, impulsivity,

and organization. These individuals often go

undiagnosed because their achievements mask their

symptoms, leaving their challenges unaddressed (16).

This study explores ADHD through the lens of a

veterinary student with high cognitive functioning

ADHD. The veterinary field, known for its rigorous

academic and practical demands, provides a unique

perspective on how high-functioning individuals

navigate their ADHD challenges. By presenting the case

of a girl with ADHD and reviewing current literature on

ADHD prevalence, comorbidities, and treatment

approaches, this study underscores the importance of

recognizing and addressing the complexities of high

cognitive functioning ADHD.

1.1. Personal Background

Growing up in an environment focused on providing

consistent support to patients, the professional stress

experienced within the family setting may have

impacted my health. With an IQ of 130, classified as

highly intelligent, I demonstrated early literacy skills,

reading and writing by the age of four. However, this

early cognitive development did not always align with

educational expectations. Teachers often found it

difficult to fully understand my learning patterns, as my

academic performance fluctuated significantly—

ranging from excellent to lower-than-expected results.

While I grasped concepts quickly, I faced challenges with

written tasks. Over time, the ongoing pressure to

achieve consistently high grades contributed to the

onset of stuttering.

1.2. Struggles with Mental Health

As I approached my entrance exams, I sought help

from a psychiatrist due to my struggles with focus and

the overwhelming stress I was experiencing. I was

prescribed Ritalin, sometimes taking up to six doses a

day. While the medication enhanced my attention, it

hindered my ability to express my true self effectively.

Eventually, I began experiencing panic attacks, which

further complicated my situation. I often felt a

bittersweet mix of joy from my occasional successes and

frustration from my struggles with problem solving.

After consulting with another psychiatrist, I received

a diagnosis of bipolar disorder. This time, I chose not to

rely on medication due to the challenges I faced. The

veterinary entrance exams, known for their difficulty,

were incredibly demanding. I was fortunate to be

accepted into veterinary school, although my exam

scores were often inconsistent, reflecting the ongoing

challenges I faced.

With a final diagnosis of ADHD, I continued my

academic journey using various coping strategies and

accommodations. Reflecting on my experiences, I am

dedicated to raising awareness about ADHD and its

impact on education and personal life. By exploring the
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complexities of ADHD, especially in diverse cultural

contexts, I hope to promote understanding and

empathy for those facing similar challenges.

2. Evidence Acquisition

To achieve the objectives of this study, a

comprehensive literature review on ADHD was

conducted. The literature search focused on ADHD, with

particular attention to high-functioning individuals,

including children and young adults. The searches were

performed using the following databases: PubMed, ISI

Web of Science, and Google Scholar, covering

publications from 2000 to 2023. Search terms included

combinations of keywords such as “ADHD,” “high-

functioning ADHD,” “cognitive functioning,” “children,”

“adolescents,” “treatment,” “early diagnosis,” and

“comorbidities”.

Inclusion criteria for the review were:

(1) Original research articles, systematic reviews, and

meta-analyses.

(2) Studies published in peer-reviewed journals.

(3) Articles focusing on ADHD in children or

adolescents, with particular emphasis on high-

functioning individuals (i.e., those with above-average

intelligence or academic performance).

(4) Research discussing treatment approaches,

cognitive aspects, and societal perceptions of ADHD.

Studies that exclusively covered ADHD in adults

without focusing on cognitive functioning were

excluded. Additionally, non-peer-reviewed sources or

articles lacking a clear methodology were filtered out.

The review sought to address the following aspects of

high-functioning ADHD:

- Treatment approaches: Evaluating evidence-based

treatments such as behavioral interventions, cognitive

therapy, and pharmacological treatments.

- Alleviating difficulties: Exploring how different

interventions can help high-functioning individuals

manage their ADHD-related challenges.

- The role of cognitive sciences: Understanding the

cognitive processes involved in ADHD and how these

influence treatment strategies.

- Primary causes and risk factors: Investigating

genetic, environmental, and neurobiological factors

contributing to ADHD.

- Early diagnosis: Highlighting the importance of

timely diagnosis in managing ADHD in high-

functioning children to prevent academic and social

challenges.

- Perception and awareness: Examining how societal

attitudes toward ADHD influence diagnosis, treatment,

and support for high-functioning children.

This approach allowed for a comprehensive

understanding of the current state of research on ADHD

in high-functioning individuals.

3. Results

3.1. Treatment Approaches in High-Functioning Attention
Deficit Hyperactivity Disorder

High-functioning children with ADHD face unique

challenges that affect their cognitive abilities. For these

children, individualized strategies such as

organizational skills training, time management

coaching, and goal setting can be highly effective. These

interventions are designed to improve the child’s

cognitive abilities and enhance daily functioning (17).

Educating children about their condition is crucial.

High-functioning children benefit from detailed

discussions about ADHD, which helps them develop self-

awareness and self-advocacy skills. This empowerment

fosters better self-management and a more proactive

approach to their challenges (18).

Medication is used similarly to other children with

ADHD but with careful monitoring to ensure it does not

negatively impact academic performance or social

interactions. High-functioning children may be more

sensitive to side effects, so adjustments are often

necessary to balance efficacy with minimal adverse

effects (19, 20).

Cognitive behavioral therapy (CBT) is particularly

effective for high-functioning children with ADHD as it

helps them develop coping strategies, enhance

problem-solving skills, and manage comorbid

conditions such as anxiety or depression. Cognitive

behavioral therapy focuses on modifying negative

thought patterns and behaviors, which can significantly

improve overall functioning (21).

Tailored social skills training helps high-functioning

children navigate complex social situations. This

training leverages their cognitive strengths to better

understand social cues and develop effective

communication strategies. Programs often involve role-

playing and real-life practice scenarios to build social

competence (22).
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Overall, these treatment approaches are designed to

address the specific needs of high-functioning children

with ADHD, ensuring that their cognitive strengths are

utilized to overcome their challenges and improve their

quality of life (23, 24).

3.2. Improve the Difficulties

There are several strategies that individuals with

high-functioning ADHD can use to address and improve

their difficulties. Establishing consistent daily routines

can help manage time effectively and reduce anxiety by

providing predictability. These routines may include

specific times for waking up, meals, homework, and

bedtime. Visual aids, such as charts and calendars, can

reinforce routines and help children understand what

to expect throughout the day. Managing tasks and

responsibilities can also be facilitated through planners,

calendars, and to-do lists (25).

Notably, visual aids and reminders can make

completing homework and assignments easier.

Organizational tools, such as color-coded folders and

labeled bins, can help keep workspaces tidy and reduce

distractions. Encouraging children to set specific and

achievable goals can provide a sense of

accomplishment. Breaking tasks into smaller steps with

clear milestones can make larger projects more

manageable (26). Visual checklists can be used to track

progress and celebrate each completed step, reinforcing

a sense of achievement.

Consistent positive reinforcement for desired

behaviors can motivate children and encourage focus

and sustained effort. Reward systems, such as tokens or

privileges, can effectively promote positive behavior and

reinforce task completion (27). Teaching children

strategies for self-monitoring their behavior and

attention can also foster self-awareness. Tools like self-

checklists or reflection journals can help track progress

and identify areas for improvement, particularly when

combined with regular feedback from parents and

teachers (28).

3.3. The Role of Cognitive Sciences in Understanding and
Treating High-Functioning Attention Deficit Hyperactivity
Disorder

Cognitive sciences play a crucial role in

understanding and treating high-functioning ADHD by

offering deep insights into the cognitive processes and

brain functions involved in the disorder. Cognitive

sciences help identify specific cognitive deficits

associated with ADHD, such as impairments in working

memory, processing speed, and executive functions.

These insights enable the development of targeted

interventions to address these deficits directly (29).

Research in cognitive neuroscience has revealed

differences in brain structure and function in

individuals with ADHD, particularly in regions like the

prefrontal cortex, which is involved in attention and

executive functioning. Neuroimaging studies have

shown altered connectivity and activity in these brain

areas, guiding the development of treatments that

target specific neural pathways (30).

Cognitive sciences also contribute significantly to

designing evidence-based interventions. Cognitive

behavioral therapy is a prime example, helping

individuals with high-functioning ADHD develop

coping strategies, improve problem-solving skills, and

manage symptoms effectively. Cognitive behavioral

therapy leverages an understanding of cognitive

processes to create practical tools for managing ADHD

(31).

Advances in cognitive science have led to the creation

of sophisticated assessment tools that can accurately

diagnose ADHD and differentiate it from other

conditions with similar symptoms. These tools are

essential for identifying high-functioning individuals

who might otherwise be overlooked due to their ability

to compensate for some ADHD symptoms (32).

Insights from cognitive science inform educational

practices and accommodations that support high-

functioning students with ADHD. Techniques such as

scaffolding, chunking information, and using

multisensory approaches enhance learning and

academic performance, making education more

accessible and effective for these students (33).

Overall, the integration of cognitive sciences into

understanding and treating high-functioning ADHD

offers a comprehensive approach. It addresses both the

cognitive deficits and the strengths of individuals with

the disorder, leading to more effective and personalized

treatment strategies (34).

3.4. The Primary Causes and Risk Factors

Attention deficit hyperactivity disorder has several

causes and risk factors. A strong genetic component

plays a key role, with children of high intelligence

equally likely to inherit genetic predispositions to ADHD

as those with average intelligence. Family history

remains a significant risk factor for developing ADHD, as
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it influences brain structure and function regardless of

intelligence level (35).

Environmental factors, such as prenatal exposure to

toxins (e.g., lead, alcohol, and smoking), low birth

weight, and early life stressors, also contribute to the

development of ADHD. These factors interact with

genetic predispositions to increase the likelihood of

developing ADHD in children with high intelligence,

similar to the general population (36-38).

High-functioning children with ADHD often present

with comorbid conditions such as anxiety, depression,

or learning disabilities. These comorbidities can

complicate the manifestation of ADHD symptoms,

requiring comprehensive assessment and tailored

intervention strategies.

High intelligence may sometimes act as a protective

factor, allowing children to develop compensatory

strategies that can mask ADHD symptoms. However, this

masking effect can lead to delayed diagnosis and

intervention, highlighting the need for careful

evaluation (39, 40).

3.5. The Role of Early Diagnosis in Managing Attention Deficit
Hyperactivity Disorder in High-Functioning Children

Early diagnosis is essential in managing ADHD in

high-functioning children. Research indicates that

children with high intelligence and ADHD can

sometimes leverage their cognitive abilities to

compensate for deficits in executive functions, such as

planning and organizing tasks. This adaptability can

result in underdiagnoses or delayed diagnosis, as their

symptoms may be less noticeable compared to their

peers (41, 42).

While high intelligence may offer certain protective

benefits, it is crucial to recognize and address the

specific needs of high-functioning children with ADHD

to ensure effective management and support (43).

The Perception and Awareness of ADHD in Society

Affecting Treatment Approaches Treatment approaches

for ADHD are significantly influenced by societal

perception and awareness of the condition. Greater

awareness and understanding of ADHD help reduce the

stigma associated with the disorder. This reduction in

stigma encourages individuals to seek diagnosis and

treatment without fear of judgment or discrimination.

Research has indicated that stigma can negatively

impact treatment adherence and overall well-being for

those with ADHD (44).

Increased societal awareness also enables parents,

teachers, and healthcare providers to recognize ADHD

symptoms earlier. Early recognition facilitates timely

diagnosis and intervention, which are crucial for

improving long-term outcomes for individuals with

ADHD (43).

Awareness campaigns and advocacy efforts can

influence public policy and educational practices,

resulting in increased funding for special education

services, the implementation of school

accommodations, and broader support for ADHD-

related initiatives. These policy changes are critical in

creating supportive environments for individuals with

ADHD (45).

Public interest in ADHD can also drive funding for

research into its causes, treatment, and management.

Enhanced research funding contributes to the

development of more effective interventions and a

better understanding of ADHD, ultimately improving

treatment approaches (46).

Awareness efforts provide families with resources

and information about ADHD, helping them navigate

associated challenges. Support groups and community

programs offer valuable assistance to parents and

children, enhancing the support network available to

them (47).

As societal awareness of ADHD increases, treatment

approaches can become more individualized and

holistic, addressing the unique needs of each person

with ADHD through a combination of medication,

therapy, educational support, and lifestyle

modifications. Understanding cultural differences in

the perception and treatment of ADHD is also essential

for providing culturally competent care (34).

4. Conclusions

In conclusion, societal perception and awareness of

ADHD play a pivotal role in shaping how the condition is

treated, affecting everything from stigma and early

diagnosis to research funding and policy development.

This comprehensive approach is essential for improving

the lives of individuals with ADHD and their families

(48).

High-functioning children with ADHD encounter

distinct challenges that significantly impact their

cognitive abilities and daily functioning. These children

often develop compensatory strategies that can mask

their symptoms, resulting in underdiagnoses or delayed

diagnosis. Effective treatment for this subgroup
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requires individualized interventions, such as

organizational skills training, time management

coaching, and self-education about ADHD. Medication

remains a vital component of treatment, but it requires

careful monitoring due to high-functioning children’s

heightened sensitivity to side effects. Cognitive

Behavioral Therapy and tailored social skills training are

also critical in helping these children develop coping

strategies, enhance problem-solving skills, and navigate

complex social situations, ultimately improving their

overall functioning.

Addressing the needs of high-functioning children

with ADHD involves understanding the interplay of

genetic and environmental risk factors, as well as the

presence of comorbid conditions. Early diagnosis is

essential for implementing targeted interventions that

leverage their cognitive strengths and improve

executive functions. Additionally, societal perceptions

and awareness of ADHD can greatly influence treatment

approaches by reducing stigma and encouraging timely

interventions. Advocacy efforts to promote

understanding of ADHD are vital for creating supportive

environments, shaping public policy, and increasing

research funding.

A comprehensive approach that integrates these

elements is crucial for improving the quality of life for

high-functioning children with ADHD.
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