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Abstract
Attention-Deficit/Hyperactivity Disorder (ADHD) is a common neurodevelopmental disorder 
that affects children and can persist into adulthood, posing significant challenges in academic, 
social, and family settings. Pharmacological treatment remains one of the most widely used and 
effective approaches. In addition to medication, behavioral therapy has been proven effective in 
improving behavior and emotional regulation, and is often combined with medication for a more 
comprehensive treatment. Finally, we highlight future directions in ADHD treatment, focusing on 
more personalized and less invasive approaches, as well as the potential role of digital health tools 
in managing ADHD.
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Introduction
Attention-Deficit/Hyperactivity Disorder (ADHD) is a common childhood neurodevelopmental 

disorder with a relatively high prevalence rate. It is characterized by inattention, hyperactivity, and 
impulsive behaviors, which significantly affect children's learning, social interactions, and family 
life. ADHD can impair academic performance, as affected children often struggle to concentrate 
in class and have difficulty completing assignments given by teachers. In more severe cases, it may 
lead to poor peer relationships, underdeveloped social skills, and even social isolation or rejection. 
Behaviorally, these children often exhibit frequent impulsivity and emotional instability, which can 
trigger family conflicts and negatively impact the mental well-being of family members [2]. Without 
timely and effective intervention, symptoms may persist into adolescence or adulthood, potentially 
resulting in emotional disorders, depression, anxiety, and even affecting career development and 
family life [7].

Symptoms and Types of ADHD
According to the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-

5), symptoms of Attention-Deficit/Hyperactivity Disorder (ADHD) must appear before the 
age of 12 and persist for more than six months in multiple settings, such as at home and school 
[1]. The symptoms of ADHD are categorized into three types: predominantly inattentive type, 
predominantly hyperactive-impulsive type, and combined type [1]. Children with the inattentive 
type often struggle to maintain focus for extended periods, are easily distracted, and have difficulty 
completing tasks or organizing activities in a structured manner [2]. They may overlook details, work 
carelessly, frequently lose items, or forget important tasks. Additionally, these children may show a 
lack of interest in daily activities, leading to inefficiency in both academic and family environments. 
Children with the hyperactive-impulsive type find it hard to remain seated or stay calm. They often 
move constantly, may climb on furniture or run around excessively—even in inappropriate settings 
[8]. The combined type includes symptoms of both inattention and hyperactivity-impulsivity, and 
is the most common form of ADHD. Children with this type often face significant challenges in 
multiple areas, including academic performance, behavior regulation, and social adaptation [2].

It is worth noting that ADHD symptoms can vary significantly between individuals, and some 
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symptoms may improve with age. However, even if symptoms 
diminish over time, ADHD may continue to affect adolescents and 
adults, particularly in areas such as work, family life, and social 
relationships [5].

Etiology and Risk Factors of ADHD
Attention-Deficit/Hyperactivity Disorder (ADHD) is a 

neurodevelopmental disorder, the exact etiology of which remains not 
fully understood. However, research suggests that the onset of ADHD 
is the result of the interaction of multiple genetic, environmental, and 
neurobiological factors. Among them, genetic factors are considered 
one of the most significant causes of ADHD. Variations in the 
dopamine transporter gene (DAT1) and the dopamine receptor gene 
(DRD4) have been associated with the development of ADHD [2]. 
These genetic mutations may affect neurotransmission and executive 
function in the brain, leading to the manifestation of ADHD 
symptoms.

Maternal health during pregnancy may also increase the risk of 
ADHD. Factors such as maternal smoking, alcohol consumption, or 
exposure to toxic substances during pregnancy can adversely affect 
fetal brain development and thus raise the likelihood of ADHD 
[1]. These prenatal influences may result in abnormalities in brain 
structure and function, which can impair attention regulation and 
behavioral control [10].

Modern neuroimaging studies have shown that children with 
ADHD often exhibit reduced activity or structural abnormalities 
in brain regions such as the prefrontal cortex, basal ganglia, and 
cerebellum. This suggests that these regions play a crucial role in the 
development of ADHD [2]. These neurobiological abnormalities are 
thought to be associated with dysregulation of neurotransmitters 
like dopamine, affecting the brain's self-regulation mechanisms and 
leading to deficits in attention and behavior.

Treatment and Intervention for ADHD
In clinical practice, there are various treatment and intervention 

approaches for Attention-Deficit/Hyperactivity Disorder (ADHD), 
including medication, behavioral therapy, and combined therapy. 
These treatments aim to alleviate symptoms, improve functional 
impairments, and help individuals adapt to academic, social, and 
family life.

Medication is currently one of the most common treatment 
methods for ADHD. Pharmacological treatments primarily include 
stimulant medications (such as methylphenidate and amphetamines) 
and non-stimulant medications (such as atomoxetine and guanfacine). 
Stimulant medications work by enhancing the activity of dopamine 
and norepinephrine in the brain to improve attention and impulse 
control, while non-stimulant medications regulate neurotransmitter 
levels through different mechanisms and tend to have fewer side 
effects [1]. These medications can significantly improve attention, 
behavioral control, and academic performance in children with 
ADHD. However, medication treatment may be accompanied by side 
effects such as decreased appetite and sleep disturbances. Behavioral 
therapy aims to help individuals with ADHD improve their adaptive 
functioning in daily life by reinforcing positive behaviors and 
reducing maladaptive ones. Common behavioral techniques include 
reward systems, time management training, and organizational skills 
training [2]. By establishing clear rules, reward mechanisms, and 
structured behavioral management strategies, behavioral therapy can 

effectively improve the behavior of children with ADHD at school 
and at home. A combination of medication and behavioral therapy 
is often considered the most effective treatment approach. Research 
has shown that the integration of pharmacological and behavioral 
interventions can more comprehensively improve the symptoms and 
functional outcomes of children with ADHD [6]. Furthermore, as 
children with ADHD grow older, treatment strategies in adulthood 
may need to be adjusted to focus more on emotional regulation, 
vocational adaptation, and the development of social skills. Overall, 
the treatment and intervention of ADHD should be individualized 
based on the specific symptoms, age, living environment, and level of 
family support for each patient.

Conclusion
Attention-Deficit/Hyperactivity Disorder (ADHD) poses 

significant challenges for both patients and their families. While 
medication remains one of the primary treatment methods for 
ADHD, it also presents certain challenges and limitations. For 
example, medications may cause side effects such as reduced 
appetite, sleep disturbances, and mood fluctuations. This highlights 
the need for future research to focus on developing more precise 
and individualized pharmacological treatments, aiming to discover 
medications with fewer side effects and longer-lasting therapeutic 
effects.
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