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CHAPTER ONE

ADHD: A Brain-Based
Gondition

Denise Moss was concerned about her son, Kyle. In grade
school, Kyle had trouble paying attention and struggled to
finish tasks. He was always on the move and never able to
sit still. Moss decided to take Kyle to a doctor, who diag-
nosed him with ADHD. Later, her younger son, Blake, was
also diagnosed with ADHD. Moss wanted to learn more
about the disorder to help her children, and she signed up
for a presentation about ADHD.

At one point in the presentation, the speaker explained
how ADHD can appear differently in women. For Moss, it
was as if the speaker was describing her life. For years,
Moss had struggled to finish tasks at home, lost keys, and
was generally unorganized. She often wondered why ev-
eryday activities were so difficult for her and worried that it
made her a bad mother and wife. Now she had a potential
answer for her symptoms: ADHD.

Moss consulted with a psychiatric nurse practitioner
and was diagnosed with ADHD. She and her sons, who
are now twelve and fourteen years old, started medication
to help control their ADHD symptoms. She believes that
her diagnosis has helped her transform her life and made
her a better mother. She has created a daily routine and
structure, including keeping a detailed calendar and us-
ing colored sticky notes to remind herself and the boys of
tasks that must be completed. Now all three are thriving.




Learning how to manage her ADHD has also improved Moss’s
self-image. “I always felt dumb,” she says. “But it was because |
couldn’t give my best effort.”®

Differences in the Brain

Over the years, scientists have studied the brains of people with
and without ADHD in detail. They use structural imaging such as
computed tomography scans and magnetic resonance imaging
to create two- and three-dimensional images of the brain. These
images reveal structural differences in the brains of individuals
with ADHD, particularly in areas that play a crucial role in focus
and attention.

Brain imaging studies reveal that children with ADHD often
have a smaller prefrontal cortex than children without the disorder.
This area of the brain is highly involved in executive functioning.
Individuals use executive function skills to manage daily tasks,
including setting goals, staying organized, managing time, and

completing tasks. Also, the prefrontal cortex in

«| always felt dumb. But a child with ADHD matures more slowly com-

it was because | couldn’t pared to that of children without the disorder.

give my best effort.” The structural difference in the prefrontal cor-

—Denise Moss, adult diagnosed tex may be a factor in many of the symptoms

Wi of ADHD, which involve problems with execu-
tive function skills.

Other brain areas—such as the cerebellum, hippocampus,
and amygdala—are also often smaller in children with ADHD. The
cerebellum is involved in the ability to suppress actions that inter-
rupt a current task, such as staying seated during class. The hip-
pocampus and amygdala play crucial roles in regulating memory;,
emotion, and behavior. The smaller size may disrupt these func-
tions, leading to some of the symptoms experienced by children
with ADHD.

As a child grows and matures, their brain changes. The struc-
tural differences observed in the brains of children with ADHD
may persist into adulthood. Researchers following adolescents




Brain imaging studies
have revealed
structural differences
between the brains of
neurotypical people
and those with ADHD.

\ Cerebellum

Amygdala

diagnosed with ADHD at age sixteen into adulthood found that
they still had smaller brain volume as adults and poorer memory
function compared to adults without ADHD. In particular, the cau-
date nucleus, a brain region that coordinates information across
different parts of the brain and supports cognitive and memory
functions, was found to be smaller in volume in the brains of indi-
viduals with ADHD. Since the brain’s structural differences remain
in adulthood for most people with ADHD, researchers believe that
most people diagnosed with ADHD as children will continue to
experience many of its symptoms as adults.

Neural Networks and Connectivity

Scientists have also investigated how different brain regions com-
municate with each other in individuals with ADHD. Brain cells
called neurons work together in a neural network to send mes-
sages from one part of the brain to another. The brain uses its
neural networks to process information, send motor commands,



A Brief History of ADHD

Although the term ADHD has only been around for a few decades, medical practitioners have
noticed its symptoms for centuries. In 1798 Alexander Crichton, a Scottish physician, noted
that certain individuals under his care could not consistently focus on tasks, and in the early
1900s, doctors identified children who exhibited impulsive, uncontrolled behaviors despite
being quite intelligent. Over time, medical authorities used different terms to describe the
condition, such as minimal brain dysfunction or hyperkinetic reaction of childhood.

In the 1980s doctors started to use attention deficit disorder to categorize this behav-
ior. Recognizing that some people with attention issues also had problems with hyperac-
tivity and impulsiveness, the American Psychiatric Association’s Diagnostic and Statistical
Manual of Mental Disorders renamed the condition attention-deficit/hyperactivity disorder
(ADHD) in 1987.

Though it has been observed for centuries, ADHD is still often undiagnosed. Chil-
dren with ADHD are often dismissed as lazy, undisciplined, or the result of bad parent-
ing. Some people believe children with ADHD will eventually grow out of it. However,
proper medical diagnosis recognizes ADHD as a condition that affects how the brain
develops and functions. Understanding this helps guide effective treatment and sup-
port for those with ADHD.

and perform cognitive functions, including those related to learn-
ing and memory. Signals travel through the brain’s neural net-
work through different pathways and areas of the brain depend-
ing on the messages being sent and the type of information
being processed.

Scientists have identified differences in how the brain’s neu-
ral networks function in people with ADHD. Functional magnetic
resonance imaging (IMRI) measures blood flow in the brain, which
is an indicator of brain activity. In active areas of the brain, blood
flow increases. Using fMRI scans, scientists have discovered that
people with ADHD have different patterns of activity in areas of
the brain linked to cognitive, emotional, and motor regulation.
These differences may explain some of the characteristics of
ADHD, such as impulsivity, hyperactivity, and trouble with atten-
tion and focus.

One area believed to be involved in ADHD is the anterior cin-
gulate cortex, a region of the brain that plays a significant role in
attention. The anterior cingulate cortex is involved in adjusting the
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focus of a person’s attention and balancing how much attention is
used and for how long. Studies of people with and without ADHD
as they performed a challenging cognitive task revealed a differ-
ence in how the brain responded. While the non-ADHD group
activated their anterior cingulate cortex during the task, the ADHD
group did not. Instead, the ADHD group used a different part of
the brain during the task. These results suggest that the ADHD
group’s inability to activate the anterior cingulate cortex, the most
effective part of the brain for attention, made it more difficult to
focus on the challenging task.

Another brain area believed to be involved in ADHD is the
default mode network (DMN). The DMN is a connected group of
brain areas that is usually most active when the brain is at rest
or daydreaming. When a person engages in a task, the DMN'’s
activity typically decreases, allowing other brain areas to increase
their activity and focus attention on the task. However, in children
with ADHD, the DMN does not slow down when the attention
and cognitive control networks fire up. The DMN remains unusu-
ally active when these children attempt to concentrate on a task.
Some research suggests that weak connections between the
DMN and cognitive control networks are responsible for this dis-
connect. This difference may be part of the reason why children
with ADHD struggle to focus and pay attention.

A 2024 study from researchers at the National Institutes of
Health has also linked symptoms of ADHD with unusual connec-
tions between the brain’s frontal cortex and information process-
ing centers deep in the brain. The researchers reviewed thou-
sands of functional brain images from people with and without
ADHD. They found that youth with ADHD had increased brain
activity connecting deep brain structures involved in learning,
movement, reward, and emotion with structures in the frontal
cortex involved in attention and control of unwanted behaviors.
“The findings from this study help further our understanding of
the brain processes contributing to ADHD symptoms. Such un-
derstanding is a first step in thinking of new ways to help those
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“Brain changes are only
part of the story. ADHD

is a complex condition, who find the symptoms cause difficulties in
and many other changes day-to-day life,” says Philip Shaw, one of the
in brain connectivity will study’s leaders. “But these brain changes
play a role.” are only part of the story. ADHD is a complex
—Philip Shaw, researcher at the condition, and many other changes in brain

National Institutes of Health - . ng
connectivity will play a role.

Neurotransmitter Activity

Chemical imbalances in the brain may also be a factor in ADHD
symptoms. Brain chemicals called neurotransmitters help the
brain send messages from one brain region to another. One im-
portant neurotransmitter is dopamine. Dopamine has several
roles in the brain related to motivation, attention, and reward.
Studies suggest that people with ADHD may have lower levels of
dopamine or problems with how dopamine is used in the brain.

Electroencephalography uses sensors

on the scalp to measure electrical brain
activity. It is one technique that has helped
scientists understand brain processes
contributing to ADHD symptoms.
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ORGANIZATIONS AND WEBSITES

ADHD Coaches Organization

www.adhdcoaches.org

The ADHD Coaches Organization is a worldwide professional mem-
bership organization for ADHD coaches. Its website has information
about ADHD coaching, listings of local coaches, and information about
public events, groups, and classes presented by members.

American Psychological Association

www.apa.org

The American Psychological Association represents professionals who
study and treat human behavior. The association’s website features
information and resources for psychologists, health care workers, and
the public about various mental health topics, including ADHD.

Attention Deficit Disorder Association (ADDA)

https://add.org

The ADDA is a global community for adults with ADHD. Its website
offers ADHD fact sheets, resources, webinars, virtual support groups,
and more.

Centers for Disease Control and Prevention (CDC)

www.cdc.gov

The CDC is the premier public health agency in the United States. Its
website includes the latest information about ADHD, including symp-
toms, diagnosis, treatment, and more.

Children and Adults with Attention-Deficit/Hyperactivity Disorder
(CHADD)

https://chadd.org

CHADD is a national nonprofit providing education, advocacy, and
support for individuals with ADHD and their families. Its website has
the latest information about ADHD designed for parents, teens, adults,
educators, and others.

Understood

www.understood.org

Understood is a nonprofit organization supporting people with learning
and thinking differences, including ADHD. lts website offers resources
for people with ADHD, with a focus on children and teens.




FOR FURTHER RESEARCH

Sarah Boslaugh, ADHD: Your Questions Answered. Bloomsbury Aca-
demic, 2024.

Amy Farrar and Tabitha Moriarty, Beyond Distraction: Understanding
ADHD. Twenty-First Century, 2025.

Carol Hand and Melissa R. Dvorsky, Handling ADHD. Essential Library,
2022.

Soli Lazarus and Kara McHale, The ADHD Teen Survival Guide: Your
Launchpad to an Amazing Life. Jessica Kingsley, 2025.

Catherine Mutti-Driscoll and Edward M. Hallowell, The ADHD Work-
book for Teen Girls: Understand Your Neurodivergent Brain, Make the
Most of Your Strengths & Build Confidence to Thrive. Instant Help,
2024,

Internet Sources
Eileen Bailey, “Born This Way: Personal Stories of Life with ADHD,”
ADDitude, April 1, 2024. www.additudemag.com

Kelly Blitz, “3 Productivity Ahas! For Teens with ADHD,” ADDitude, May
12, 2025. www.additudemag.com.

Shirin Hasan, “ADHD: Tips to Try,” KidsHealth, 2022. https://kidshealth
.org.

NIH MedlinePlus Magazine, “Understanding ADHD: What You Need to
Know,” November 14, 2023. https://magazine.medlineplus.gov.




Note: Boldface page numbers
indicate illustrations.

academic performance
daily report card and, 43
medications and, 30-31
strategies for success in,
43-45
tutoring and, 40
ADHD. See attention-deficit/
hyperactivity disorder
ADHD Coaches Organization, 58
American Psychological
Association, 58
amygdala, 8, 9
anterior cingulate cortex, 10-11
antidepressants, 29
Attention Deficit Disorder
Association (ADDA), 58
attention-deficit/hyperactivity
disorder (ADHD)
in adults, 20-21
brain areas involved in, 10-12
causes of, 14=15
conditions coexisting with, 22
diagnosis of, 21-24
environmental factors in, 14-15
executive function and, 13-14
in girls, 18-20
history of, 10
as part of behavioral
continuum, 19
prevalence of, 6
school-based interventions,
42-43
signs/symptoms of, 17-18
stigma/stereotypes associated
with, 50-51

thriving with, 53-54
types of, 13
See also treatments

Bixler, Matthew, 49-50

Bixler, Stephanie, 49-50

Braaten, Ellen, 42, 43, 45

Brady, Carol, 49

brain, 9
ADHD medications and, 27-29
chemical imbalances in, 12-13
lifestyle changes and, 33-34
neural networks of, 9-10
processing emotions and,

47-48

structural differences in, 8-9

Brown, Thomas, 47

Caliendo, Makayla, 36-37

Capanna-Hodge, Roseann, 39

Castellanos, F. Xavier, 30

caudate nucleus, 9

CBT. See cognitive behavioral
therapy

Centers for Disease Control and
Prevention (CDC), 6, 58

cerebellum, 8, 9

Chavez, Olivia, 17

Children and Adults with
Attention-Deficit/Hyperactivity
Disorder (CHADD), 58

Chronis-Tuscano, Andrea, 6

cognitive behavioral therapy
(CBT), 32, 32-33, 48

Crichton, Alexander, 10

Curry, Matt, 54

default mode network (DMN), 11




	Contents
	Introduction: Distracted and Disorganized
	Chapter One: ADHD: A Brain-Based Condition
	Chapter Two: Symptoms and Diagnosis
	Chapter Three: Treatment Options
	Chapter Four: ADHD and School
	Chapter Five: Living with ADHD
	Source Notes
	Organizations and Websites
	For Further Research
	Index
	Picture Credits
	About the Author

