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Abstract
Attention-Deficit/Hyperactivity Disorder (ADHD) is one of the most common neurodevelopmental disorders worldwide and is increasingly 
recognised as a lifelong condition that affects both children and adults.1, 6 Historically considered a disorder confined to childhood, growing 
evidence demonstrates that ADHD frequently persists into adolescence and adulthood, resulting in substantial educational, occupational, 
social and psychological consequences.6, 8, 11 Across Europe, awareness of ADHD has increased considerably over the past two decades; 
however, significant disparities remain in diagnosis, access to care, treatment availability and public understanding of the condition.8, 15

ADHD is characterised by persistent patterns of inattention, hyperactivity and impulsivity that interfere with daily functioning and 
development.1, 12 Although the core symptoms originate from neurobiological and genetic factors, symptom severity and functional 
impairment can be influenced by numerous environmental, psychosocial and lifestyle factors.5, 6 Sleep disturbances, stress, academic 
demands, emotional dysregulation, family adversity, substance use, digital media exposure and psychiatric comorbidities may all contribute 
to symptom exacerbation and increased functional difficulties.7, 9, 13

This article reviews the epidemiology, neurobiology, clinical presentation and burden of ADHD in children and adults throughout Europe. 
Particular attention is given to the factors associated with worsening symptoms and periods of increased impairment. The challenges 
surrounding diagnosis, treatment, healthcare access and long-term management are also explored. Improved recognition of ADHD as a 
lifespan disorder and greater understanding of factors influencing symptom severity are essential to improving outcomes for individuals 
affected by the condition.1, 6, 8
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Introduction
Attention-Deficit/Hyperactivity Disorder (ADHD) is a 

chronic neurodevelopmental disorder characterised by 

persistent difficulties with attention regulation, impulse 

control, emotional regulation and activity levels that are 

inconsistent with an individual's developmental stage.1, 12 

ADHD is among the most extensively studied psychiatric 

and neurodevelopmental conditions, yet misconceptions 

and stigma continue to influence how the disorder is 

perceived by society, healthcare professionals, educators, 

employers and even patients themselves.1, 5

Although ADHD was traditionally viewed as a 

childhood behavioural disorder, contemporary research 

demonstrates that it frequently persists throughout 
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adolescence and adulthood.6, 8, 11 The presentation of 

symptoms often changes with age, resulting in a more 

complex and heterogeneous clinical picture in adults 

compared with children.⁶

Across Europe, ADHD represents a substantial public health 

challenge. The condition affects millions of individuals 

and is associated with increased risks of academic 

underachievement, occupational difficulties, mental health 

disorders, relationship problems, accidents, substance 

misuse and reduced quality of life.1, 6, 13 Understanding the 

biological basis of ADHD and the factors that contribute 

to symptom worsening is critical for improving diagnosis, 

treatment and long-term outcomes.

The Epidemiology of ADHD in Europe
ADHD is one of the most prevalent neurodevelopmental 

disorders worldwide. Current estimates suggest that 

approximately 5–7% of school-aged children meet 

diagnostic criteria for ADHD, while prevalence estimates 

among adults range from 2–4%.2, 3

Across Europe, prevalence rates vary between countries due 

to differences in diagnostic practices, healthcare systems, 

awareness levels, cultural perceptions and methodological 

approaches used in epidemiological studies.2, 3 Despite 

these differences, ADHD remains a common condition 

affecting millions of Europeans throughout childhood and 

adulthood.²

Historically, boys have been diagnosed more frequently 

than girls during childhood.¹⁰ However, increasing evidence 

suggests that ADHD in girls is frequently under-recognised 

due to differences in symptom presentation.¹⁰ Girls are 

more likely to present with inattentive symptoms rather 

than disruptive hyperactive behaviours, leading to delayed 

diagnosis and intervention.¹⁰

In adults, sex differences appear less pronounced, 

suggesting that many women with ADHD may remain 

undiagnosed until later life when academic, occupational 

or family demands exceed their coping strategies.6, 8

Growing awareness of ADHD across Europe has contributed 

to increased diagnostic rates in both children and adults. 

Nevertheless, substantial variation remains between 

countries regarding recognition, referral pathways and 

access to specialist services.8, 15

ADHD as a Lifelong Disorder
One of the most important developments in ADHD 

research has been recognition of its persistence across 

the lifespan.⁶

Longitudinal studies demonstrate that a substantial 

proportion of children diagnosed with ADHD continue 

to experience clinically significant symptoms into 

adolescence and adulthood.6, 11 While overt hyperactivity 

often decreases with age, difficulties with attention, 

executive functioning, organisation, emotional regulation 

and impulse control frequently remain.6, 8

Adult ADHD is increasingly recognised as a major 

contributor to occupational challenges, financial 

difficulties, relationship problems and mental health 

disorders.8, 11 Many adults are diagnosed only after 

their children receive an ADHD diagnosis, prompting 

reflection on their own lifelong difficulties.¹¹

The concept of ADHD as a lifespan disorder has 

significant implications for healthcare planning,  

service provision and treatment strategies throughout 

Europe.6, 8 Historically, healthcare systems often focused 

on paediatric ADHD services, resulting in gaps in care 

as adolescents transitioned into adulthood. Increasing 

recognition of adult ADHD has highlighted the need for 

integrated services capable of supporting individuals 

throughout their lives.8, 15

Neurobiology of ADHD
ADHD is fundamentally a neurobiological disorder with 

strong genetic underpinnings.1,6

Twin studies consistently estimate heritability rates of 

approximately 70–80%, making ADHD one of the most 

heritable psychiatric conditions.1, 12 Multiple genetic 

variants contribute to susceptibility, although no single 

gene is responsible for the disorder.1, 6

Neuroimaging studies have identified structural and 
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functional differences in brain regions involved in attention 

regulation, executive functioning, reward processing and 

impulse control.⁶ These include the prefrontal cortex, 

basal ganglia, anterior cingulate cortex, cerebellum and 

frontostriatal networks.5, 6

Neurotransmitter systems involving dopamine and 

noradrenaline play particularly important roles. 

Alterations in these pathways are believed to contribute 

to impaired attention regulation, reduced inhibitory 

control, motivational difficulties and reward-processing 

abnormalities commonly observed in ADHD.6, 12

One influential theory proposes that individuals with 

ADHD experience altered reward sensitivity, resulting 

in a preference for immediate rewards over delayed 

gratification.⁶ This may help explain behaviours such as 

impulsive decision-making, procrastination and difficulty 

sustaining attention during tasks perceived as unrewarding.

Current pharmacological treatments largely target 

dopamine and noradrenaline pathways, helping to 

improve symptom control, executive functioning and 

long-term outcomes.4, 8

Clinical Presentation in Children
ADHD symptoms often emerge during early childhood 

and become increasingly apparent when children enter 

structured educational environments.⁵

Children with ADHD may experience difficulties  

sustaining attention, following instructions, organising 

tasks, completing schoolwork and managing  

distractions.5, 12 Hyperactivity may manifest as excessive 

movement, fidgeting, restlessness or difficulty remaining 

seated when expected.

Impulsivity can result in interrupting conversations, acting 

without considering consequences, risk-taking behaviours 

and difficulty waiting for turns.¹²

Importantly, ADHD extends beyond observable 

behavioural symptoms. Many children experience 

significant challenges with emotional regulation, frustration 

tolerance, social interactions and self-esteem.⁷

Academic difficulties frequently emerge as educational 

demands increase. Without appropriate support, these 

challenges can contribute to long-term educational 

underachievement, social difficulties and reduced 

confidence.10, 15

Clinical Presentation in Adults
Adult ADHD often presents differently from childhood 

ADHD.6, 8, 11

Physical hyperactivity may become less visible, while 

internal restlessness, racing thoughts, distractibility and 

organisational difficulties become more prominent.⁶ 

Adults frequently describe chronic struggles with time 

management, prioritisation, planning and maintaining 

focus during routine tasks.8, 11

Common symptoms include:

	 • �Difficulty sustaining attention during meetings or 

conversations⁸

	 • Frequent procrastination⁸

	 • Forgetfulness⁸

	 • Poor organisation⁸

	 • Impulsive decision-making⁸

	 • Emotional reactivity⁷

	 • Difficulty completing long-term projects⁸

Many adults with ADHD report feeling overwhelmed 

by everyday responsibilities despite possessing high 

intelligence and strong motivation.¹¹

The cumulative impact of these challenges may contribute 

to reduced occupational performance, financial  

instability, relationship difficulties and diminished 

self-confidence.8, 11, 13

Executive Dysfunction and Cognitive 
Challenges
Executive dysfunction is increasingly recognised as 

a central feature of ADHD and may contribute more 

significantly to long-term impairment than hyperactivity or 

impulsivity alone.6, 8

Executive functions encompass the cognitive processes 

responsible for planning, organisation, working memory, 
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decision-making, emotional regulation and goal-directed 

behaviour.⁶ Individuals with ADHD often struggle to 

initiate tasks, maintain focus, manage competing priorities 

and regulate behaviour effectively in response to changing 

circumstances.6, 8

Working memory difficulties are particularly common 

and may affect academic achievement, workplace 

performance and everyday functioning. Individuals may 

forget instructions, lose track of conversations, misplace 

important items or struggle to retain information long 

enough to complete complex tasks.5, 6

Importantly, executive dysfunction is not simply a matter 

of poor motivation or lack of effort. Neurobiological 

differences affecting attention regulation, reward 

processing and cognitive control contribute directly to 

these challenges.6, 12

Executive functioning difficulties frequently fluctuate 

according to environmental demands, stress levels and 

sleep quality, contributing to periods of worsening 

symptoms and functional impairment.8, 9

Stress and Symptom Exacerbation
Stress is among the most significant factors associated with 

worsening ADHD symptoms across both childhood and 

adulthood.5, 7

Periods of increased academic, occupational, financial 

or interpersonal stress can overwhelm existing coping 

strategies and exacerbate difficulties with attention, 

organisation, impulse control and emotional regulation.7, 8

Stress activates physiological systems including the 

hypothalamic-pituitary-adrenal axis, resulting in increased 

secretion of cortisol and other stress hormones. Prolonged 

activation of these pathways may impair executive 

functioning and further reduce attentional control.5, 7

Many individuals with ADHD experience a cyclical 

relationship between stress and symptoms. Increased 

symptoms may contribute to missed deadlines, poor 

academic performance, occupational difficulties and 

interpersonal conflicts, which subsequently generate 

additional stress and further symptom deterioration.⁷

Consequently, stress management interventions are 

increasingly recognised as important components of 

comprehensive ADHD treatment. Behavioural interventions, 

mindfulness-based approaches, organisational strategies 

and psychological support may all help reduce stress-

related symptom exacerbation.¹⁴

Sleep Disturbances and ADHD
Sleep problems are highly prevalent among individuals 

with ADHD and occur significantly more frequently than in 

the general population.⁹

Children and adults with ADHD experience elevated rates 

of insomnia, delayed sleep phase syndrome, restless sleep 

and circadian rhythm disturbances.⁹ Many individuals 

report difficulty falling asleep, maintaining sleep or waking 

at appropriate times.

Sleep deprivation can significantly worsen core ADHD 

symptoms, including inattention, impulsivity, emotional 

dysregulation and cognitive performance.⁹ Even relatively 

modest reductions in sleep duration may have meaningful 

effects on concentration, behaviour and emotional stability.

Research suggests that sleep disturbances and ADHD may 

share common neurobiological mechanisms involving 

dopamine regulation, circadian rhythms and arousal 

systems.⁹ This overlap may help explain the strong 

association observed between the two conditions.

Importantly, sleep problems may sometimes be mistaken 

for worsening ADHD symptoms or may coexist with 

ADHD, amplifying functional difficulties. Recognition and 

treatment of sleep disorders therefore represent important 

components of effective ADHD management.9, 15

Educational Demands and Academic 
Pressure
Educational environments can exert a profound influence 

on ADHD symptom expression and functional outcomes.⁵
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As children progress through school, increasing academic 

demands require sustained attention, organisational skills, 

planning abilities, working memory and self-regulation. 

These are precisely the domains in which many individuals 

with ADHD experience difficulty.5, 6

Examinations, coursework deadlines, transitions between 

educational stages and increasing independence may all 

trigger periods of heightened symptom severity. Academic 

pressure can amplify stress, reduce self-confidence 

and contribute to worsening attention and executive 

functioning.⁷

Without appropriate educational accommodations, 

many students experience chronic frustration, repeated 

academic setbacks and reduced self-esteem.10, 15 Over 

time, these experiences may contribute to disengagement 

from education and increased vulnerability to mental 

health difficulties.

Early identification, educational support and evidence-

based interventions remain essential for promoting 

positive academic outcomes and reducing long-term 

educational disadvantage.14, 15

Emotional Dysregulation
Although emotional dysregulation is not formally included 

within traditional diagnostic criteria, it is increasingly 

recognised as an important component of ADHD.⁷

Many individuals experience heightened emotional 

sensitivity, frustration intolerance, irritability, mood 

instability and difficulty recovering from emotional 

challenges.⁷ These difficulties may be particularly  

impairing in social, educational and occupational settings.

Emotional dysregulation can contribute significantly to 

relationship difficulties, workplace conflicts and reduced 

quality of life. Individuals may react intensely to criticism, 

perceive rejection more acutely or struggle to regulate 

emotional responses during stressful situations.⁷

Periods of emotional stress frequently coincide with 

worsening ADHD symptoms, creating a complex interaction 

between cognition, behaviour and emotional functioning.⁷

Recognition of emotional dysregulation has important 

clinical implications because these symptoms often 

contribute substantially to functional impairment yet may 

be overlooked during routine assessment.7, 8

Family Environment and Psychosocial 
Factors
The family environment can strongly influence how ADHD 

symptoms are experienced, managed and interpreted.⁵

Supportive, structured and predictable environments often 

help reduce functional impairment by providing external 

organisation and consistency. Conversely, family conflict, 

instability, inconsistent routines and psychosocial adversity 

may exacerbate symptoms and increase stress.5, 10

Children with ADHD frequently receive repeated criticism 

due to behaviours arising from their condition. Over 

time, these negative experiences may affect self-esteem, 

self-efficacy and emotional wellbeing.¹⁰

Parental stress is also an important consideration. Caring 

for a child with ADHD can be challenging, particularly when 

behavioural difficulties coexist with educational problems, 

emotional dysregulation or psychiatric comorbidities.¹⁴

Family-based interventions have demonstrated benefits 

by improving understanding of ADHD, enhancing 

communication and promoting effective behavioural 

management strategies.¹⁴

Digital Technology and Screen 
Exposure
The rapid expansion of digital technology has generated 

considerable interest regarding its relationship with ADHD 

symptoms.¹⁰

Excessive screen time, particularly involving highly 

stimulating digital content, may contribute to attentional 

difficulties, sleep disruption and reduced engagement in 

educational or social activities.¹⁰

Current evidence does not support the notion that digital 

technology directly causes ADHD. However, excessive 
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use may exacerbate existing symptoms in susceptible 

individuals and contribute to functional difficulties.¹⁰

The relationship is likely bidirectional. Individuals with 

ADHD may be particularly attracted to highly stimulating 

digital environments due to differences in reward 

processing and dopamine regulation.⁶ This may increase 

the risk of problematic technology use and difficulty 

disengaging from digital activities.

Balanced technology use, appropriate screen-time 

boundaries and healthy digital habits are increasingly 

important considerations within ADHD management 

strategies.

Substance Use and Risk-Taking 
Behaviours
Adolescents and adults with ADHD demonstrate elevated 

risks of substance misuse compared with the general 

population.¹³

Impulsivity, sensation-seeking behaviours, emotional 

dysregulation and attempts at self-medication may all 

contribute to increased vulnerability.¹³ Common concerns 

include alcohol misuse, nicotine dependence, cannabis 

use and stimulant misuse.

Risk-taking behaviours may also extend beyond substance 

use and include reckless driving, financial impulsivity, 

unsafe sexual practices and engagement in potentially 

hazardous activities.8, 13

Importantly, effective treatment of ADHD appears to 

reduce many of these risks by improving symptom control, 

decision-making and overall functioning.4, 8 Early diagnosis 

and intervention therefore represent important protective 

factors.

Recognition of substance use vulnerability is particularly 

important during adolescence and early adulthood when 

risk-taking behaviours often become more prominent and 

long-term behavioural patterns may be established.

Psychiatric Comorbidities
ADHD rarely occurs in isolation and is frequently 

accompanied by a range of psychiatric and 

neurodevelopmental comorbidities.1, 6, 8

Common coexisting conditions 
include:
	 • Anxiety disorders¹³

	 • Depression¹³

	 • Autism spectrum disorder⁵

	 • Learning disorders⁵

	 • Oppositional defiant disorder⁵

	 • Conduct disorder⁵

	 • Bipolar disorder⁸

	 • Substance use disorders¹³

These comorbidities can complicate diagnosis, influence 

symptom presentation and contribute to increased 

functional impairment.¹³ In many cases, associated 

psychiatric conditions may be more apparent than the 

underlying ADHD itself.

Anxiety and depression are particularly common among 

adolescents and adults with ADHD.¹³ Chronic difficulties 

with organisation, academic performance, occupational 

functioning and interpersonal relationships may contribute 

to reduced self-esteem and increased psychological 

distress.8, 11

Many adults initially present to healthcare services 

seeking support for anxiety, depression or burnout 

before underlying ADHD is recognised.⁸ Consequently, 

comprehensive assessment remains essential to ensure 

accurate diagnosis and appropriate treatment planning.

Recognition of psychiatric comorbidities is particularly 

important because these conditions may worsen ADHD 

symptoms, reduce treatment adherence and negatively 

affect long-term outcomes.¹³

The Burden of ADHD in Europe
The burden of ADHD extends far beyond the core 

symptoms of inattention, hyperactivity and impulsivity.1,6
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Children may experience educational difficulties, peer 

relationship challenges, behavioural problems and 

reduced self-esteem.10, 14 These difficulties often persist into 

adolescence and may influence educational attainment, 

career opportunities and future socioeconomic outcomes.

Among adults, ADHD is associated with occupational 

instability, reduced productivity, increased unemployment, 

financial difficulties and relationship challenges.8, 11 Many 

individuals experience years of underachievement despite 

possessing considerable intellectual ability and motivation.

The economic burden of ADHD is substantial and includes 

healthcare expenditures, educational support services, 

reduced workplace productivity, unemployment and 

social care costs.1, 15

Despite these significant impacts, ADHD remains 

underdiagnosed and undertreated in many European 

countries.⁸ Improving awareness, reducing stigma 

and expanding access to evidence-based care could 

substantially reduce both individual and societal costs 

associated with the disorder.1, 15

Challenges in Diagnosis
Diagnosis remains one of the most significant challenges 

in ADHD care throughout Europe.8, 15

Access to specialist assessment services varies considerably 

between countries and healthcare systems. Long waiting 

times, limited specialist availability and persistent 

misconceptions about ADHD frequently contribute to 

delayed diagnosis and intervention.⁸

Adult ADHD remains particularly under-recognised. 

Many adults spend decades struggling with symptoms 

before receiving an explanation for their difficulties.8, 11 

Some individuals are incorrectly diagnosed with anxiety 

disorders, depression, personality disorders or stress-

related conditions before ADHD is considered.

Diagnostic complexity may increase further when 

psychiatric comorbidities are present.¹³ Symptoms of 

anxiety, depression, trauma-related disorders and ADHD 

often overlap, requiring careful clinical assessment.

Recognition of ADHD in girls and women also remains 

an important challenge. Because inattentive symptoms 

may be less disruptive than hyperactive behaviours, many 

females remain undiagnosed until adulthood.¹⁰

Improved education for healthcare professionals, educators 

and the general public may facilitate earlier recognition, 

more accurate diagnosis and timely intervention.¹⁵

Current Approaches to Treatment
Effective ADHD management typically involves a 

multimodal and individualised approach.4, 8, 15

Pharmacological treatments remain among the most 

effective interventions and include stimulant medications 

such as methylphenidate and lisdexamfetamine, as well 

as non-stimulant therapies including atomoxetine and 

guanfacine.⁴

Large meta-analyses have demonstrated that these 

treatments can significantly improve attention, reduce 

impulsivity and enhance overall functioning across a broad 

range of age groups.⁴

However, medication alone is rarely sufficient to 

address all aspects of ADHD. Behavioural interventions, 

psychoeducation, organisational skills training, coaching 

and cognitive behavioural therapy can provide valuable 

complementary benefits.¹⁴

For children, effective treatment often involves collaboration 

between healthcare professionals, parents and educational 

institutions.¹⁴ Educational accommodations and classroom 

strategies may help reduce impairment and support 

academic achievement.

For adults, treatment may focus more heavily on workplace 

functioning, time management, emotional regulation and 

relationship difficulties.⁸

Importantly, treatment goals should extend beyond 

symptom reduction and include improvements in quality 

of life, educational attainment, occupational performance 

and psychological wellbeing.8, 15
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Future Directions
The future of ADHD care is likely to involve increasingly 

personalised approaches informed by advances in 

neuroscience, genetics and digital health technologies.⁶

Research into genetic risk factors and neurobiological 

mechanisms continues to improve understanding of ADHD 

heterogeneity. Future developments may enable clinicians 

to predict treatment response more accurately and tailor 

interventions according to individual characteristics.⁶

Digital health technologies are also expected to play 

an expanding role. Smartphone applications, wearable 

devices and remote monitoring systems may facilitate 

symptom tracking, treatment adherence and personalised 

behavioural interventions.¹⁵

Advances in neuroimaging and biomarker research 

may eventually contribute to more precise diagnostic 

frameworks. Although ADHD remains a clinically  

diagnosed condition, ongoing research may improve 

understanding of biological subtypes and individual 

differences.⁶

Growing recognition of ADHD as a lifespan disorder 

is encouraging the development of integrated care 

pathways that support individuals from childhood through 

adulthood.6, 8

Continued efforts to reduce stigma, improve public 

understanding and expand access to evidence-based care 

will remain critical priorities throughout Europe.1, 15

Conclusion
Attention-Deficit/Hyperactivity Disorder is a common 

and highly impactful neurodevelopmental disorder 

affecting both children and adults throughout Europe.1, 6 

While genetic and neurobiological factors underpin the 

condition, symptom severity and functional impairment 

are strongly influenced by environmental, psychological 

and lifestyle factors.5, 6 Stress, sleep disturbances, 

educational pressures, emotional dysregulation, family 

adversity, substance use and psychiatric comorbidities 

can all contribute to periods of worsening symptoms and 

increased impairment.7, 9, 13

Recognition of ADHD as a lifelong disorder has transformed 

understanding of the condition and highlighted the need 

for comprehensive, age-appropriate care.6, 8 Although 

significant advances have been made in diagnosis and 

treatment, substantial challenges remain regarding 

awareness, access to care and healthcare inequalities 

across Europe.8, 15

Improved education, earlier diagnosis, personalised 

treatment approaches and greater societal understanding 

offer important opportunities to improve outcomes and 

quality of life for individuals living with ADHD throughout 

the lifespan.1, 15 As research continues to advance, a more 

integrated and individualised approach to ADHD care 

may help reduce long-term disability and support people 

in achieving their full potential.
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