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Practice points
●● Since the organizational demands of life grow more complex in adulthood, problems with inattention  

tend to cause more functional impairments than hyperactivity or impulsivity for most adults with  
attention-deficit/hyperactivity disorder (ADHD).

●● Emotional lability consisting of volatile temper, irritability, anger and frustration is a commonly associated feature 
that is an independent source of impairment.

●● In a significant subset of cases the burden of ADHD in adulthood is heavy, with symptoms leading to behavior 
problems and criminality, poor school and workplace performance, substance abuse, job loss, chronic financial 
stress, and disrupted personal/family relationships.

●● The impact of ADHD on family life can be especially problematic, particularly because the condition tends to run 
in families.

●● Diagnosis of ADHD in adults rests on a comprehensive assessment of developmental psychiatric history, current 
psychiatric status, and current mental state, preferably using a structured diagnostic instrument for ADHD. 
History should be corroborated by informants if possible.

●● Adult ADHD may be difficult to recognize because of the very wide range of severity and impairments, and 
because it can resemble or coexist with other mental health disorders.

●● Several changes have been made in DSM-5 that help to clarify the nature of ADHD and provide a more 
accurate reflection of the clinical presentation in adults. The criteria emphasise the evaluation of impairment in 
educational, occupational or social activities. 

●● Optimal treatment usually involves a multimodal approach that encompasses psychoeducation and targeted 
psychotherapeutic interventions.
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Summary	 Attention-deficit/hyperactivity disorder (ADHD) is characterized by trait-
like symptoms, with stable features frequently emerging in early childhood and persisting 
throughout adolescence and adulthood. The hallmarks are pervasive, developmentally 
inappropriate levels of inattention, hyperactivity and impulsivity leading to impairments 
in family life, social life, academic performance, and occupational functioning. Emotional 
lability is a commonly associated feature that is a further source of impairment. Diagnosis 
rests on a comprehensive assessment of developmental psychiatric history and current 
status, following DSM-5 guidelines on ADHD classification and diagnostic thresholds for 
adults. Medical and psychotherapeutic interventions can improve psychological functioning, 
self-confidence, personal/family relationships, professional/academic functioning, cognitive 
performance, driving safety, and quality of life, and may reduce criminal behavior. Future 
efforts should focus on supporting treatment adherence and smoothing transitions from 
pediatric to adolescent to adult medical services.

Over the past decade, understanding of atten-
tion-deficit/hyperactivity disorder (ADHD) in 
adults has advanced substantially. Significant 
changes in diagnosis and treatment are being 
driven by guidelines such as the UK National 
Institute for Health and Clinical Excellence 
recommendations [1] and revised diagnostic cri-
teria in the Diagnostic and Statistical Manual 
Fifth Edition (DSM-5) [2]. A large body of evi-
dence confirms the trait-like nature of the dis-
order, with stable features frequently emerging 
in early childhood and persisting throughout 
adolescence and adulthood [3]. Several studies 

show that approximately two-thirds of children 
with ADHD continue to experience impairing 
levels of symptoms as adults [4,5]. Worldwide 
prevalence is approximately 5% in children [6] 
and 2–4% in adults. [4,5,7–16]. Despite this, many 
clinicians are unfamiliar with its onset, course, 
and presentation, and the availability of effec-
tive therapeutic options. Under-diagnosis and 
under-treatment are thought to be common in 
adults [12,17–20], although empirical data are lack-
ing. Here we provide an overview of key findings 
in the current understanding of the diagnosis 
and its impact on clinical and psychosocial 

●● Treatment can improve psychological functioning, self-confidence, personal/family relationships,  
professional/academic functioning, cognitive performance, concentration while driving, and quality of life,  
and may even reduce criminal behavior.

●● Stimulants and non-stimulant treatment are generally safe and effective, and recent research suggests that the 
benefits are sustained over the long term.

●● A potential drawback of stimulants is the possibility of worsening anxiety in patients with pre-existing anxiety 
disorders.

●● The transition from pediatric to adolescent to adult medical services is often suboptimal and many adult ADHD 
patients are lost to follow-up.

●● The key to transition from adolescent to adult mental health lies in providing stable therapeutic relationships, 
flexible dosing of medication, and good communication and support for future treatment plans.

●● The success of long-term treatment depends on a carefully designed multimodal plan with regular review and 
adjustments as patients’ needs change over the lifetime course of the illness. 

●● When drug therapy is indicated, current guidelines recommend stimulants as the first-line therapy. Drug 
treatments should be tailored to patients’ educational, social and psychological needs. 

●● Awareness of the specific features and management challenges of ADHD in adolescents and adults can improve 
outcomes for patients, their families, and their communities.
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impairments, and a summary of evidence-based 
treatments. 

Clinical presentation & diagnostic criteria
The hallmarks of ADHD are pervasive, devel-
opmentally inappropriate levels of inattentive, 
hyperactive and impulsive symptoms leading 
to impairments in multiple domains, including 
family life, social life, academic performance, 
and occupational functioning. Low self-esteem, 
emotional lability, and sleep problems are com-
mon [21]. According to DSM-5 diagnostic cri-
teria, there are 18 symptoms divided into 9 for 
inattention and 9 for hyperactivity-impulsivity. 
The balance of symptoms may vary between 
individuals and also over time in the same indi-
vidual, giving rise to predominantly inattentive, 
hyperactive-impulsive and combined clinical 
presentations of the two symptom domains. To 
meet the diagnostic criteria, individuals beyond 
the age of 17 years should have five or more symp-
toms in either domain. The symptoms must be 
maladaptive and inconsistent with the develop-
mental level and reflect a persistent pattern of 
inattention and/or hyperactivity-impulsivity that 
interferes with function or development. Addi-
tional criteria include the requirement that sev-
eral symptoms must have been present before the 
age of 12 years; symptoms must be present in two 
or more settings; and symptoms must interfere 
with or reduce the quality of social, educational 
and occupational functioning [2].

The core symptoms of hyperactivity and 
impulsivity tend to decline between childhood 
and young adulthood in both boys and girls, 
while inattention tends to persist [22]. Inatten-
tive symptoms are worse on average in boys 
than in girls throughout childhood, adolescence, 
and young adulthood [22]. When high levels of 
hyperactivity and impulsivity do persist into 
adulthood, they may be particularly impairing 
and are often seen in high-risk patients such as 
those with addiction disorders [23]. In some cases 
the symptoms decline to sub-threshold levels, 
yet up to 50% of childhood cases may still be 
impaired by sub-threshold ADHD symptoms 
that have persisted from childhood [24].

Because the organizational demands of life 
grow more complex in adulthood, problems 
within the inattention domain tend to cause 
more functional impairments than hyper-
activity or impulsivity for most adults with 
ADHD [14,20,25–28]. Inattention often presents 
as subjective complaints of a constant stream of 

distracting, unfocused thoughts; forgetfulness, 
poor self-organization, and chronic lateness; dif-
ficulty in planning, initiating, and completing 
tasks; losing track of conversations; difficulty 
reading without losing track; and being easily dis-
tracted by external stimuli [12,14,18,20,26]. Hyperac-
tivity and impulsivity in adults typically manifest 
as fidgeting; difficulty sitting still or relaxing; 
a persistent sense of restlessness; often feeling 
impatient; constantly needing to be doing some-
thing; intolerance for boredom or frustration; 
over-talkativeness or being too loud and boister-
ous; a tendency to interrupt or talk over people; 
and finding it difficult to wait one’s turn with-
out feeling irritable or angry. Associated features 
include avoiding mundane tasks and giving in 
to immediate temptations; a history of abruptly 
ending personal relationships or quitting jobs on 
an impulse; and attraction to thrill-seeking or 
high-risk activities (Box 1) [12,14,18,20,26,29]. Despite 
the overall decline in hyperactive and impulsive 
symptoms in adulthood, in clinical populations 
the majority show the combined presentation 
of ADHD, approximately one-third show pre-
dominantly inattentive symptoms, and less than 
10% show predominantly hyperactive-impulsive 
symptoms [30]. Other surveys show a higher pre-
ponderance of the inattentive subtype in adults 
(approximately half to two-thirds) followed 
by the combined subtype (approximately one-
third) [31,32]. There may be differences between 
European and US survey populations.

Emotional lability consisting of volatile tem-
per, irritability, anger, and frustration commonly 
co-occurs with ADHD and is an independent 
source of impairment [20,21,33]. Many adults with 
ADHD report swift changes from normal mood 
to other emotional states such as irritability and 
anger, often several times a day [20,21]. A recent 
carefully designed case-control study showed 
that adults with ADHD, in the absence of any 
comorbid mental health disorders, had signifi-
cantly higher mean scores on self-ratings mea-
suring rapid changes from normal mood to other 
emotional modalities (elation, depression, and 
anger) and negative emotions (feeling nervous, 
frustrated and upset) (Figure 1) [21]. Furthermore, 
the measure of negative emotions was an inde-
pendent predictor of functional impairments in 
family life (p <0.001), schooling (p = 0.013), 
life skills (p <0.001) and social interactions 
(p <0.001). The strong association between emo-
tional lability and ADHD was not accounted for 
by sub-threshold psychopathologies. Individuals 
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with ADHD had higher mean rates and insta-
bility of feeling angry, frustrated, and irritable 
that was only partially explained by excessive 
reactions to daily events. Similarly, Barkley 
and Fischer found that ‘emotional impulsivity’ 
in adults with ADHD contributed to multiple 
domains of impairment beyond that explained 
by core ADHD symptoms, including occupa-
tion, education, criminal behavior, driving, and 
financial outcomes [34]. These findings have 
led to alternative views on the relationship of 
emotional lability in ADHD, with the current 
consensus considering that emotional dysregu-
lation reflects a separate but nevertheless highly 
correlated clinical domain [35].

Burden of disorder
Although many patients learn to adapt to or 
compensate for ADHD symptoms as they 
mature [11,28], the burden of the disorder is high 
in a substantial subset of cases. While we do 
not wish to suggest that all people with ADHD 
present with serious risks, there is increasing 
evidence that ADHD is linked to some of the 
most pressing issues in society, which is often 
overlooked. 

Individuals with ADHD have an elevated risk 
of behavior problems and criminality, includ-
ing conduct problems, arrests and incarcerations 
[5,12,19,36]. In one of the most striking studies in 
recent years, Swedish adults with ADHD were 
shown to have a markedly higher rate of criminal 
convictions than the general population over a 
4‑year period (36.6 vs 8.9% for men; 15.4 vs 
2.2% for women) [37]. European and US studies 
suggest that up to half of the adult prison popu-
lation had childhood ADHD, and 10% or more 
meet diagnostic criteria for ADHD as adults 
[38]. In an ongoing survey of more than 12,000 
18- to 25-year-old male prisoners in southeast 
London by one of the authors, a conservative 
prevalence estimate for adult ADHD is 20% 
[Asherson P, Unpublished Data]. Furthermore, pris-
oners with ADHD are eight-times more likely 
to be involved in aggressive incidents within 
prisons [38]. 

Academic achievement is also greatly impaired 
by ADHD. Compared with healthy controls, 
adults who were diagnosed with ADHD in 
childhood are significantly more likely to have 
been held back in school or suspended from 
high school, and significantly less likely to have 
graduated from high school or enrolled in col-
lege [39]. For many adults with ADHD, early 
behavioral problems combined with poor school 
and workplace performance, as well as ongoing 
symptoms, lead to job loss and chronic financial 
stress [4,5,14,19,36]. 

Long-term studies show that both substance 
abuse and nicotine dependence are significantly 
more common among adults with ADHD than 
among control subjects (p = 0.003 and p <0.001, 
respectively) [36]. In a longitudinal case-control 
study, lifetime rates of smoking dependence 
were 27% in men who had been diagnosed with 
ADHD in childhood, compared with 11% in 
control subjects (p = 0.02) [40]. In adults, ADHD 
is also commonly seen among those with serious 
addiction disorders, with a 12% rate estimated 
in addiction clinics in southeast London [23] and 
10% in a large international study of several 
addiction centers [41]. 

The attraction to high-risk activities seen in 
some cases not only endangers patients with 
ADHD, but can also put the safety of others at 
risk. Adults with ADHD are more likely to exhibit 
aggressive or careless driving, with the attendant 
risks and costs of accidents and injuries [19,25,42]. A 
survey of adults with ADHD and healthy controls 
revealed significantly higher rates of car accidents 

Box 1. Attention-deficit/hyperactivity 
disorder (ADHD) symptoms.

Inattention
●● Lack of attention to details, makes careless 
mistakes

●● Difficulty sustaining attention
●● Does not listen when spoken to directly
●● Trouble completing or finishing job tasks
●● Problems organizing tasks and activities
●● Avoids or dislikes sustained mental effort
●● Loses and misplaces things
●● Easily distracted
●● Forgetful in daily activities

Hyperactivity
●● Fidgetiness (hands or feet) or squirming in seat
●● Leaves seat when not supposed to
●● Restless or overactive
●● Difficulty engaging in leisure activities quietly
●● Always ‘on the go’
●● Talks excessively

Impulsivity
●● Blurts out answers before questions have been 
completed

●● Difficulty waiting in line or taking turns
●● Interrupts or intrudes on others when they are 
working or busy
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on the highway (35 vs 9%; p = 0.03) and being 
rear-ended (50 vs 17%; p = 0.02), as well as sig-
nificantly higher scores on measures of driving 
errors and rule violations (p <0.001 for all) [42]. 
In one study of simulated driving conditions, the 
performance of sober adults with ADHD was 
comparable to that of healthy adults with a blood 
alcohol concentration considered to be legally 
impaired in the USA. Moreover, the impair-
ments produced by alcohol were more severe in 
adults with ADHD than in healthy adults [43]. 
The real-world effects of ADHD were illustrated 
in a comparison of video recordings from routine 
on-road driving by young adults with and without 
ADHD. Those with ADHD were significantly 
more likely to have crashes, minor events, and 
g-force events (a measure of rapid changes in 
speed and direction) [44]. More recently, epide-
miological data that linked together national driv-
ing accident and medical records showed that not 
only was ADHD strongly associated with serious 
accidents, but that medical treatments for ADHD 
reduced the risk by 58% in men (but not women) 
with ADHD [45].

A prospective study of psychosocial adversity 
in adults with childhood ADHD confirmed that 
the risks of overall mortality and accident-related 
mortality were almost doubled compared with 
control subjects (although the differences were 
not statistically significant). Mortality due to sui-
cide was more than quadrupled in subjects with 
ADHD compared with controls (p = 0.032) [46]. 
An epidemiologic survey of the adult outcomes 
of poor childhood self-control, a construct closely 
aligned to ADHD, found increased rates of poor 
physical health, financial problems, adult criminal 
convictions, and single-parent childrearing [47]. 
Further research is needed to clarify the extent 
to which the long-term health risks identified in 
this study are accounted for by the persistence of 
ADHD in adulthood.

Many adults with ADHD report difficulties 
forming and sustaining close personal relation-
ships, and/or experience a diminished quality 
of life [14,19,25,48]. Teenage pregnancies are com-
mon among girls who had conduct problems and 
hyperactivity in childhood [49]. In a survey of 
young low-income women, ADHD symptoms 
were correlated with having risky sex partners 
(defined as male partners with HIV or AIDS, 
a history of using injected drugs, symptoms of 
a sexually transmitted infection, or having sex 
concurrently with another partner, or sex with 
another man). The lifetime adjusted odds ratio 

(OR) for having risky sex partners was 1.23 
(p  <0.0001). Similarly, the adjusted OR for 
having had ≥3 sex partners in the last year was 
1.15 (p <0.05). Mean ADHD symptoms score 
was significantly higher in those with a lifetime 
history of sexually transmitted disease than in 
those without (4.36 vs 3.70; p = 0.009) [50]. 
The risk of sexually transmitted diseases is also 
significantly elevated in men with ADHD. A 
recent study found a rate of 15% in men with a 
history of childhood ADHD versus 7% in con-
trols over a mean reporting period of 16.4 years 
(p = 0.03) [51]. Interestingly, these departures 
from societal norms may confer an evolutionary 
advantage, since genetic risk factors for ADHD 
may be under positive selection, consistent with 
an increase in fecundity [52]. 

The impact of ADHD on family life can 
be especially problematic, particularly because 
ADHD tends to run in families [53,54]. Parents 
with ADHD are more likely to display maladap-
tive parenting techniques, negative parent–child 
interactions, and a poor response to behavioral 
parent training [55]. A recent case-control study 
showed that parents of children with ADHD not 
only had higher levels of ADHD symptoms but 
in addition more problems with depression than 
parents of matched control children, although 
the study was not designed to evaluate cause-
and-effect relationships. Mothers were especially 
vulnerable to depression, while fathers frequently 
struggled with alcohol use [56]. 
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Figure 1. Emotional lability scores in adults with attention-deficit/hyperactivity 
disorder (ADHD) and matched controls.  
ALS-SF: Affective Lability Scale-Short Form; CNS-LS: Centre for Neurologic  
Study-Lability Scale. 
Reproduced with permission from [21].
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Parental ADHD may also be associated with 
more severe clinical presentation of ADHD in 
their children and higher levels of family conflict. 
In a survey of 570 children with ADHD, 29% 
of their parents met criteria for adult ADHD. 
Children whose mothers had adult ADHD 
showed significantly greater total ADHD sever-
ity (p = 0.044) and inattention symptom sever-
ity (p = 0.048) compared with children whose 
mothers did not have adult ADHD. They were 
also significantly more likely to have a diagnosis 
of conduct disorder (OR = 1.79; p <0.05), and 
to have more severe conduct disorder symptoms 
(p = 0.04). Similarly, conduct disorder was sig-
nificantly more common (p = 0.029) and the 
symptoms were significantly worse (p = 0.026) 
in children whose fathers had adult ADHD. Sig-
nificantly higher levels of conflict (p <0.01) and 
lower levels of cohesion (p = 0.02) were reported 
by families in which the mother had ADHD 
symptoms [57]. One suggestion is that parental 
conflict, reflecting parental ADHD, is related 
to higher levels of ADHD symptoms in their 
children, although this study did not consider 
the causal directions of these associations [58]. 
In general, marital and family disruptions are 
not uncommon among adults with ADHD, and 
can then lead to a loss of much-needed support 
networks [5,25,36]. 

Experienced clinicians often recognize 
ADHD symptoms in the parents of their pedi-
atric patients, as the rate of the disorder among 
parents and other first-degree relatives of child 
ADHD probands is approximately 20% [53,54,59]. 
Twin studies indicate that the familial risk stems 
largely from genetic effects acting across the life
span with heritability estimated to be 70–80% 
for continuous trait measures of ADHD symp-
toms [12,60,61]. Although initial studies of self-
rated ADHD in adults found lower heritabili-
ties, higher estimates were found when parent 
or combined parent and self-ratings were used, 
or using concordance rates for clinically diag-
nosed cases of ADHD [61]. The existence of such 
strong genetic effects makes it difficult to know 
to what extent the behavioral problems that 
commonly accompany ADHD and the sever-
ity of individual ADHD cases are explained by 
genetic risks or the interplay between genetic and 
environmental factors. 

●● Causes of ADHD
The pathophysiology of ADHD is not yet well 
understood. As discussed above, ADHD tends 

to aggregate in families and heritability is high 
throughout the lifespan, with little evidence for 
a role of shared environmental effects [62]. A key 
role for environmental effects is not however 
excluded by these findings, as there are likely 
to be gene-environment interactions, in which 
environmental risks for ADHD are moderated 
by individual genetic differences. One extreme 
environmental risk for ADHD appears to be 
severe early deprivation, demonstrated in follow-
up studies of Romanian adoptees by Rutter and 
colleagues [63]. Other potential environmental 
risks were summarized by Banerjee [64] and 
include prenatal exposure to drugs and alcohol, 
maternal stress during pregnancy, preterm birth, 
low birth weight and severe childhood trauma 
[5,12,65,66]. Some associated environmental risks, 
such as maternal smoking during pregnancy, 
appear to have no direct effect on risk for ADHD. 
Once genetic effects have been controlled for, the 
association between smoking during pregnancy 
and offspring ADHD is no longer significant, 
suggesting that genetic effects that increase risk 
for ADHD are also associated with the risk for 
mothers smoking during pregnancy [67].

Currently there are a wide range of cogni-
tive performance and neuroimaging changes 
associated with ADHD. However, it is not yet 
known which of these play a critical role in the 
pathways from genetic and environmental risks 
to expression of the clinical condition. Neuro-
cognitive studies have identified several cogni-
tive performance deficits, including slow and 
variable reaction times during vigilance tasks, 
impaired inhibitory control and impaired work-
ing memory – functions which are all improved 
by methylphenidate in children and adolescents 
[68]. Moreover, ADHD is associated with spe-
cific and general learning difficulties including 
a weak association with lower IQ and a stronger 
association with dyslexia [69].

Neuroimaging studies have identified vari-
ous structural and functional abnormalities in 
the brains of patients with ADHD, including 
fronto-striatal dysfunction [12,70]; abnormal 
glucose metabolism in prefrontal and premotor 
areas of the frontal lobe [12]; smaller caudate, 
corpus callosum, cerebellum, right frontal areas, 
and anterior cingulate cortex [12,70,71]; and corti-
cal thinning [12,70]. In adults, functional MRI 
shows hypoactivation in the frontoparietal sys-
tem (involved in executive function) and hyper-
activation in visual, dorsal attention, and default 
networks [72]. 

Review  Asherson, Manor & Huss

future science group



115

Functional MRI research in children with 
ADHD suggests that distractibility may be 
due to an inability to suppress activity in the 
default mode network in response to cognitively 
demanding situations [73]. Pivotal research using 
resting-state brain MRI has shown anomalies 
in developmentally dynamic functional connec-
tions in the default network in children with 
ADHD, suggesting possible maturation distur-
bances [74]. Both cortical control (executive func-
tions) and nonexecutive processes are thought to 
be involved, such as cognitive energetic processes 
and/or changes of reward sensitivity [75].

Diagnosis
Diagnosis of ADHD in adults rests on a compre-
hensive assessment of developmental psychiatric 
history, current psychiatric status, and current 
mental state, preferably using a structured diag-
nostic instrument for ADHD. Rating scales for 
past and present symptoms may be a helpful 
addition to provide a baseline for monitoring of 
treatment and provide an additional source of 
information on the number and type of symp-
toms. Adults should be asked about associated 
features such as emotional lability, sleep prob-
lems and comorbid disorders including specific 
learning difficulties such as dyslexia; full psy-
chiatric history (including anxiety, depression, 
mood disorders, suicide attempts, eating disor-
ders and forensic history); history of psychiatric 
and somatic treatments; and family history of 
psychiatric and neurologic problems (includ-
ing signs of ADHD in their children) [12]. The 
symptoms must not occur exclusively during 
the course of schizophrenia or other psychiatric 
disorders. Medical conditions such as endocrine 
and metabolic disorders should also be consid-
ered. Patients presenting with chronic emo-
tional/mood instability and/or angry outbursts 
should be screened for ADHD, and should not 
be assumed to have an affective disorder or a 
personality disorder until ADHD has been 
fully evaluated and other conditions included 
or excluded on the basis of a full diagnostic 
assessment. 

Childhood onset of symptoms should be care-
fully evaluated as part of the developmental his-
tory. Whenever possible, the patient’s recollec-
tions should be corroborated by informants (par-
ents or older siblings) or by school records [20]. In 
cases when it is not possible to obtain a detailed 
account of childhood symptoms and behaviors, 
clinical judgment is needed to consider whether 

the symptoms and impairments were likely to 
have been present during childhood. A clear 
history of impairment may not always be evi-
dent until the teenage or even young adult years, 
although symptoms of ADHD are expected to 
be seen before the age of 12 years. Observers 
such as siblings or spouses can also shed light 
on current symptoms that the patient may not 
recognize and give an alternative perspective on 
the degree of associated impairments.

Symptoms of ADHD should not be better 
accounted for by another disorder, and should 
be present throughout the lifespan, without 
fluctuating over time or reflecting changes from 
the normal premorbid state for that person [20]. 
Objective signs of the disorder may be noted 
during the interview or even in the waiting 
room, but will not be apparent in all patients. 
Concentration and performance are often highly 
variable across different contexts: attention may 
be well sustained for stimulating or interesting 
activities but very poor for routine or boring 
tasks [20]. Patients may need help to identify and 
properly attribute symptoms [18,65].

In some cases the condition may be difficult to 
recognize, particularly because of the very wide 
range of severity and impairment [18]. ADHD 
can also resemble or coexist with other mental 
health disorders, which can confound the differ-
ential diagnosis [8,9,12,17–19,26,29,76]. For example, 
symptoms such as physical and mental restless-
ness, poor concentration, impulsivity and sleep 
difficulties are seen in many other adult mental 
health disorders. For the Axis I disorders such 
as anxiety, depression and bipolar disorder, the 
distinction from ADHD is usually not difficult, 
because, unlike ADHD, symptoms of these dis-
orders fluctuate over time and represent changes 
from the normal premorbid mental state for each 
individual. Furthermore, it is unusual for other 
disorders to generate the entire cluster of symp-
toms and behaviors that define ADHD, hence 
diagnostic specificity is improved by the correct 
application of the symptom thresholds. More 
difficult can be the distinction from personal-
ity disorders (particularly emotional unstable or 
borderline), since both ADHD and personal-
ity disorders reflect enduring traits that emerge 
in childhood and adolescence, and impulsivity 
and mood instability are common features of 
both disorders. In these cases the developmen-
tal history is particularly important, since in 
most cases characteristic features of ADHD 
are present from early childhood, and the adult 
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symptoms can be seen to reflect persistence of 
the same symptoms across the lifespan [20].

Overall, it is estimated that approximately 
75% of adults presenting to clinical services 
with ADHD have at least one other clinical 
syndrome [12]. The US National Comorbidity 
Study showed significant (p <0.05) ORs of 3.0 
or higher for any co-occurring mood disorders 
(including dysthymia and bipolar disorder), 
any anxiety disorders (including generalized 
anxiety disorder, post-traumatic stress disorder, 
panic disorder, agoraphobia and social pho-
bia), and intermittent explosive disorder [8]. If 
these comorbid conditions are not identified 
and treated, the treatment of the ADHD may 
be ineffective and the patient may not improve. 
Even patients who do not meet the full criteria 
for psychiatric comorbidities show sub-thresh-
old psychopathologies significantly more often 
than controls – particularly fatigue, sleep prob-
lems, irritability and worry [21]. Interestingly, in 
a 16-year follow-up study from child to adult 
ADHD, high levels of comorbidities were found 
across the lifespan, but at the 16-year follow-up 
most of the comorbidities were no longer pres-
ent, yet individuals were still impaired by the 
persistence of ADHD symptoms [40].

Causal relationships between ADHD and 
comorbidities remain poorly understood. Some 
‘comorbidities’ may be consequences of ADHD 
(e.g., dysphoria over personal and professional 
failures; avoiding shopping because of aversion 
to waiting in queues; fatigue because of effort 
required to concentrate on tasks; insomnia 
because of distractible thought processes and 
physical restlessness). It is, however, important 
to distinguish comorbid Axis I and II disorders 
that require independent treatment from symp-
toms or sequelae of ADHD, particularly bipolar 
disorder, anxiety disorders, major depression and 
severe personality disorder [12,20,26,29,65,66].

The diagnosis of ADHD is established when 
the symptoms are severe enough to result in sig-
nificant impairment in at least two life domains 
(e.g., social, academic, or occupational func-
tion). In judging what degree of impairment is 
significant, clinicians should weigh the severity 
of the symptoms, the degree of dysfunction rela-
tive to the patient’s potential, and the personal 
distress felt by the patient and others [20]. Rec-
ognizing impairment can be more difficult in 
patients who are managing well, even though 
they still find symptoms to be troublesome and 
stressful. 

●● Diagnostic tools & instruments
The core of the diagnostic process is the clini-
cal interview. Available instruments providing 
semi-structured interviews for ADHD include 
the Conners Adult ADHD Diagnostic Interview 
for DSM-IV (CAADID) [77] and the Diagnostic 
Interview for Adult ADHD (DIVA) [78]. One of 
these instruments should be used when evaluat-
ing ADHD in adults, with the clinician record-
ing the presence or absence of symptoms based 
on examples of symptoms and behaviors elicited 
during the diagnostic interview. Both tools are 
based on DSM-IV criteria and only need very 
slight modification to conform to DSM-5 (dis-
cussed below). The DIVA has the advantages of 
being freely available, translated into multiple 
languages, and having an app version for ease 
of use. It is now increasingly being used, par-
ticularly in Europe. Both DIVA and CAADID 
systematically evaluate each of the 18 DSM 
symptoms that characterize ADHD in child-
hood and adulthood, as well as the additional 
criteria required for impairment and situational 
pervasiveness and age of symptom onset. The 
DIVA provides detailed examples for each symp-
tom item based on daily life events, and includes 
a detailed section on impairment from the symp-
toms covering difficulties in work and educa-
tion, relationships and family life, social con-
tacts, free time and hobbies, self-confidence, and 
self-image. The diagnostic interviews are best 
completed in the presence of a family member or 
informant, particularly for childhood behavior. 

Several rating scales and neuropsychologic 
measures have been developed for ADHD in 
adults, but are not sufficiently sensitive or spe-
cific to make the diagnosis without supporting 
evidence from the clinical interview. Rating 
scales are most useful for screening, establish-
ing baselines, monitoring response to treatment, 
and long-term follow-up [20]. Widely used scales 
include the Conners Adult ADHD rating scale 
[77], and the World Health Organization Adult 
ADHD Self-Report Scale [79,80]. The Wender 
Utah Rating Scale  can be used for retrospec-
tive assessment of childhood ADHD [81]. Other 
useful scales for both current and retrospective 
ADHD symptoms and impairments are pub-
lished in a handbook by Russell Barkley [82]. The 
Weiss Functional Impairment Scale is a useful 
instrument that evaluates impairment across the 
domains of family, work, education, life skills, 
self-concept, social and risk behavior [83]. Qual-
ity of life can be evaluated using ADHD-specific 
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tools [84]. There are no neurocognitive or bio-
logical tests with adequate positive and negative 
predictive value [20], therefore they should not be 
used to establish the diagnosis [1,12].

The Sheehan Disability Scale (SDS) is a vali-
dated instrument in adults that assesses func-
tional impairment in three domains: social, 
work, and family. It is self-administered by the 
patient and measures disruptions caused by emo-
tional symptoms over the last month, using a ten 
point visual analog scale where 0 = not at all; 
1–3 = mildly; 4–6 = moderately; 7–9 = mark-
edly; and 10 = extremely. The total score ranges 
from 0 to 30. The scale is designed to identify 
primary care patients with functional impair-
ment related to any mental health condition, not 
just ADHD [85]. Impairment scales specific to 
ADHD include the Weiss impairment scale [86]. 
Functional response to treatment can be docu-
mented using instruments such as the Clinical 
Global Impression – Improvement (CGI-I) 
scale, the SDS, or other instruments.

●● DSM-IV versus DSM-5
In the development of DSM-5 criteria, several 
important changes were made that help to clar-
ify the nature of ADHD and provide a more 
accurate reflection of the clinical presentation 
in adults. First, ADHD has been reclassified 
from a childhood disorder reflecting ‘disruptive 
behaviors’ to the new category of ‘neurodevel-
opmental disorders’. This not only recognizes 
the strong clinical association and overlapping 
genetic influences with neurodevelopmental dis-
orders such as autism [87], but also the lifespan 
nature of the condition. Second, the diagnosis 
is now permitted in the presence of comorbid 
Autism Spectrum Disorder, further supporting 
the recommendation from clinical guidelines 
that ADHD should be treated in individuals 
with co-occurring autism [1]. Third, the age 
of onset criterion has been changed from some 
‘symptoms and impairments’ before the age of 
7 years, to several ‘symptoms’ but not neces-
sarily impairment before the age of 12 years. 
This recognizes the difficulty in identifying or 
recalling symptoms in early childhood and that 
it may be easier to recognize ADHD symptoms 
among older children; and that, in some cases, 
individuals are less impaired during childhood 
because of the structure that parents and school 
can provide, so that impairments do not always 
become apparent until they leave home. Adults 
who meet full diagnostic criteria for ADHD 

with onset of impairing symptoms prior to the 
age of 7 years have a similar profile of symp-
toms and impairments as adults who meet all the 
ADHD criteria except for the early childhood 
onset. This raises doubts about the validity of 
stringent age-of-onset criterion for adults when 
making retrospective diagnoses of ADHD [88]. 
Fourth, examples have been added to the diag-
nostic criteria to facilitate application across the 
lifespan. Fifth, the threshold for the number of 
symptoms has been dropped from six or more 
to five or more in the two symptom domains in 
patients over the age of 17 years. This reflects 
the observation that the overall symptom count 
tends to decline with age, and that persistence of 
five or more symptoms in either domain defines 
an impairing disorder in most adults. Finally, it is 
recognized that the clinical subtypes of ADHD 
are not developmentally stable and as a result 
they are now referred to as clinical presentations.

It is important to recognize that the DSM-5 
diagnostic system is not intended to be a com-
plete list of all ADHD symptoms, clinical fea-
tures, and impairments. Like DSM-IV, its pur-
pose is to provide criteria for establishing the 
diagnosis rather than a full clinical characteriza-
tion of the disorder. However, the DSM-5 does 
include a section on supporting evidence such 
as symptoms of emotional lability; mild delays 
in language, motor or social development; and 
cognitive problems on tests of attention, execu-
tive function and memory. Most importantly, 
the DSM-5 emphasizes the evaluation of func-
tional impairment, including interference with, 
or reduced quality of, social, academic and 
occupational functioning. This perspective is 
supported by the recent European Medicines 
Agency guidelines on ADHD research, which 
require that “two primary endpoints should be 
stipulated reflecting the symptomatic and the 
functional domain” [89]. These recommenda-
tions are in line with the core diagnostic cri-
teria for ADHD, and what patients and physi-
cians find important (i.e., daily functioning in 
addition to extreme levels of symptoms).

Treatment
Patients face growing academic, social, and 
occupational challenges as they mature from 
childhood to adolescence to adulthood, while 
at the same time they can lose support systems 
such as parents, schoolteachers, counselors and 
even medical treatment. Pharmacologic treat-
ment yields benefits in many adults with ADHD 
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(Table 1) [20,90–100]. However, due to the demands 
and complexities of adult life, optimal treat-
ment usually involves a multimodal approach 
that encompasses psychoeducation and targeted 
psychotherapeutic interventions [20,101].

In addition to reductions in ADHD symp-
toms, the benefits of targeted treatment include 
improvements in psychological functioning, 
self-confidence, personal/family relationships, 
professional/academic functioning, cognitive 
performance, concentration while driving and 
quality of life, as well a reductions in and crimi-
nal behavior [12,19,25,37,48]. Treatment has been 
shown to improve the driving performance of 
adolescent boys with ADHD in their own cars 
on the open road, particularly with respect to 
inattentive errors such as driving past a desig-
nated turn. In one study, improvement in driv-
ing performance from the first to the second test 
was positively correlated with medication dosage 
(r = 0.60; p <0.01) [102]. Treatment has also been 
shown to significantly improve driving perfor-
mance in adults with ADHD [103] and reduce 
the risk of accidents [45].

A further striking set of findings relates to 
reductions in criminal convictions. Using the 
Swedish national database, criminal convictions 
were recorded in over 25,000 adults with ADHD 
over a 4-year period, with an approximately six-
fold higher rate of convictions in ADHD cases 
compared with controls [104]. Within individuals 
in the study, periods when ADHD medications 
were prescribed were associated with lower crim-
inal conviction rates than periods when ADHD 
medications were not being used (Figure 2) [37]. 
No such effect was seen when a similar analysis 
was conducted with selective serotonin reup-
take inhibitor antidepressant medications. The 
reduction in criminal convictions was observed 
in both men and women receiving ADHD drug 
treatments. Compared with untreated periods, 
the likelihood of a criminal conviction was 32% 
lower for men and 41% lower for women. The 
reduction in criminality was clearly not a long-
term effect of medication, but was rather related 
to ongoing treatment with stimulants [37].

Based on currently available data, the UK 
National Institute for Health and Clinical Excel-
lence guidelines recommend that drug therapy 
should be used as the first-line treatment for all 
adults meeting criteria for ADHD with either 
moderate or severe levels of impairment, unless 
they would prefer a psychological approach [1]. 
It should however be recognized that while this 

is clearly the case for ADHD with severe impair-
ment, there has been little research to investigate 
the potential benefits of psychological treatments 
without medication for those with mild to moder-
ate impairment [2]. Stimulants (methylphenidate, 
dexmethylphenidate and amphetamines) are the 
first choice for ADHD drug treatment, although 
they are not all approved for adults worldwide 
[1,20]. In most European countries, methylpheni-
date is recommended as the first-line treatment, 
followed by either dexamphetamine, lisdexam-
phetamine or atomoxetine as second-line drug 
treatments. Average response rates in adults are 
in the order of 60% for short-term and 75% for 
long-term treatment with stimulants, but vary 
considerably across studies [27]. The average effect 
size is approximately d = 0.5 [105]. Emotional dys-
regulation improves with stimulant treatment, 
to approximately the same degree as the core 
ADHD symptoms of inattention and hyperactiv-
ity-impulsivity [106,107]. Similar but slightly lower 
average effect sizes (approximately d = 0.4) have 
been reported for the non-stimulant atomoxetine 
(discussed in more detail below) [108].

Adverse events are generally mild to moder-
ate: the most common are dry mouth, insom-
nia, edginess, diminished appetite, weight loss, 
dysphoria, obsessiveness, tics and headaches 
[27]. Paradoxically, sleep may improve in some 
patients once the ADHD symptoms are under 
better control. Consistent increases in systolic 
and diastolic blood pressure (3–5 mmHg) and 
heart rate (5 bpm) are observed [27], although 
there is no evidence of an increased risk of seri-
ous cardiovascular events [109]. Nevertheless, 
cardiovascular status should be kept under 
constant review with pulse and blood pressure 
checks every 3–6 months, particularly in older 
patients where potential risks may be higher. A 
review of three studies of stimulants in adults 
found an increased risk for transient ischemic 
attack and sudden death/ventricular arrhythmia. 
However, the findings should be interpreted 
carefully due to differences in population, car-
diovascular outcome selection/ascertainment 
and methodology [110].

The average effect size for methylpheni-
date in adults, around 0.4–0.5, is lower than 
that reported in studies of childhood ADHD 
[105,111]. There are a number of possible rea-
sons. For example, methylphenidate sensitivity 
may be age-dependent. A recent animal study 
showed that developing prefrontal neurons were 
more responsive to methylphenidate than adult 
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prefrontal neurons [112]. Alternative explanations 
for the difference include dosages being lower 
on a mg/kg basis in adults [27,105]; compensatory 
upregulation of dopamine transporters in adults 
following long-term stimulant use [113]; a natural 
decline of dopamine transporters with age [114]; 
or the inherent subjectivity of self-evaluation in 
adult studies as opposed to observer reports typi-
cally used in pediatric studies [115,116]. A daily 
dose of 30–60  mg methylphenidate is suffi-
cient for most adults, but there is a good deal of 
variability among individuals and higher doses 
(e.g., 90 mg or more) can be considered based on 
response and tolerability. Other stimulants are 
used in a similar way to methylphenidate, with 
daily doses of 15–60 mg of short-acting dexam-
fetamine and 30–70 mg of lisdexamfetamine 
being sufficient in most cases.

Until the last few years, little information was 
available on the long-term maintenance of effect 

of any ADHD medication in adults. A system-
atic review of the indirect and direct effects of 
ADHD medications on long-term outcome in 
adults identified only five randomized controlled 
trials and ten open-label extension studies with 
a total follow-up of at least 24 weeks. All these 
studies found that medication was significantly 
more efficacious than placebo and the extension 
studies showed that the effect was maintained 
during the open-label follow-up period [117].

Recent research suggests that the efficacy 
and safety of once-daily modified-release meth-
ylphenidate (MPH-LA) are sustained for at least 
40 weeks [90]. The study included three periods: a 
9-week phase in which patients were randomized 
to MPH-LA 40, 60 or 80 mg/day or placebo; a 
5-week phase in which patients were re-titrated 
to their individual optimal dose, and a 6-month, 
placebo-controlled withdrawal period. The trial 
was designed to meet the European Medicines 

Table 1. Pharmacologic treatment of adult attention-deficit/hyperactivity disorder: recent randomized, double-blind, 
placebo-controlled trials.

Author Study treatments Duration Key efficacy results Ref.

Methylphenidate

Huss et al. (2014) MPH-LA 40–80 mg/day (n = 542) or 
placebo (n = 180)

40 weeks MPH significantly superior to placebo for 
response rate and symptom scales

[90]

Retz et al. (2012) MPH extended release (n = 84) or 
placebo (n = 78)

8 weeks MPH significantly superior to placebo for 
response rate and symptom scales

[95]

Rösler et al. (2009) MPH extended release 10–60 mg/day 
(n = 241) or placebo (n = 118) 

24 weeks MPH significantly superior to placebo for 
response rate and symptom scales

[91]

Biederman et al. (2010) OROS MPH (n = 109) or placebo 
(n = 114) 

34 weeks OROS MPH significantly superior to 
placebo for response rate

[96]

Ginsberg and Lindefors 
(2012) 

OROS-MPH (n = 15) or placebo 
(n = 15)

5 weeks with 47-week 
open-label extension

OROS MPH significantly superior to 
placebo for response rate and symptom 
scales

[98]

Dexmethylphenidate

Adler et al. (2009) Dex-MPH extended release (d-MPH-
ER) or placebo (total n = 170)

5 weeks with 6‑month 
open-label extension

Improvement in symptoms in patients 
switched from placebo to d-MPH-ER and 
those maintained on d-MPH-ER

[99]

Atomoxetine

Young et al. (2011) Atomoxetine (n = 268) or placebo 
(n = 234)

24 weeks Atomoxetine significantly superior to 
placebo for response rate and symptom 
scales

[97]

Adler et al. (2009) Atomoxetine (n = 250) or placebo 
(n = 251) 

6 months Atomoxetine significantly superior to 
placebo for symptom scales

[93]

Amphetamines

Wigal et al. (2010) Lisdexamfetamine 30–70 mg/day and 
placebo (n = 142)

6 weeks Lisdexamfetamine significantly superior 
to placebo for symptomatic and 
functional scales

[94]

Biederman et al. (2005) MAS XR (total n = 223) 4 weeks with 24-month 
extension

Significant and sustained improvement 
from baseline with MAS XR 

[100]

ADHD: Attention-deficit/hyperactivity disorder; MAS XR: Mixed amphetamine salts extended release; MPH: Methylphenidate; MPH-LA: Modified-release methylphenidate; 
OROS: Osmotic-release oral system.
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Agency requirements of co-primary endpoints 
for symptoms and functioning. Improvements 
from baseline in ADHD Rating Scale total score 
(Figure 3A) and SDS scale total score (Figure 3B) 
were significantly greater with each dose of 
MPH-LA than with placebo at the end of the 
first period. At the end of the third period, 
subjects receiving MPH-LA had a significantly 
lower treatment failure rate than those receiving 
placebo (21.4 vs 49.6%; p <0.0001). The safety 
results were consistent with the established safety 
profile for MPH-LA in children, and the safety 
profile in the long-term maintenance period was 
consistent with that reported in the short-term 
phase [90]. Similar to methylphenidate, a recent 
study of lisdexamfetamine also found a dra-
matic difference in the relapse rate between the 
active drug and placebo when patients showing 
a good treatment response were blindly switched 
to medication or placebo [118]. In general, the AE 
profile of stimulants in adults is similar to that 
in children. However, a potential drawback of 
stimulants is the possibility of worsening anxiety 
in patients with pre-existing anxiety disorders.

An alternative to the use of stimulants is the 
non-stimulant atomoxetine, a specific norad-
renergic reuptake inhibitor that is now widely 

licensed for adults in Europe and elsewhere, 
including first-time use in patients who were 
not treated for ADHD during childhood or 
adolescence. Notable reductions in ADHD 
symptoms and emotional dysregulation have 
been observed in short- and long-term studies 
in adults, with an average effect size around 0.4 
[27,119,120]. The most common adverse events are 
dry mouth, insomnia, nausea, decreased appe-
tite, constipation, sexual dysfunction in men, 
dizziness and sweating [27]. Its cardiovascular 
effects are similar to those of stimulants; hence, 
like stimulants, it should be used cautiously in 
adults with hypertension or other cardiovascular 
risk factors. Unlike the warning on the US label 
for children, no increased suicidality has been 
reported in adults. Atomoxetine may be espe-
cially helpful in patients with coexisting anxiety 
or tics. It has a very low abuse potential and is 
therefore particularly suitable for patients with 
coexisting substance abuse disorders. [27,121]. 
The usual treatment regimen is to start at a dose 
of 20 or 40 mg, then increase to a standard dose 
in most adults of either 80 or 100 mg. Unlike 
the stimulants, there is little immediate effect 
of atomoxetine, with effects developing over a 
period of 6 weeks or more. 

Long-term adherence to prescribed ADHD 
medication tends to be poor for both adults and 
children [122]. Even patients who do continue 
medication may not use it as prescribed (e.g., 
only when they perceive or anticipate a need, 
rather than regularly). Forty percent or less of 
children and adolescents receiving drug treat-
ment continue it as adults [123], and the percent-
ages are much lower across most of Europe [12]. 
In the UK, for example, 12.77 of every 1000 
15-year-old boys with ADHD received prescrip-
tions for drug treatment in 2006, compared 
with just 0.64 of every 1000 21-year-old men 
[124]. The prevalence of prescribing of ADHD 
drugs to adult patients in the UK is much lower 
than the estimated prevalence of the condition 
[125,126], with similar findings in other countries 
such as Sweden [127] and even lower in many 
other European regions. The reasons are histori-
cal with a lack of awareness that ADHD persists 
beyond the childhood years. There is an absence 
of appropriate services for adults in Europe and 
continued skepticism or lack of experience 
among providers of adult mental healthcare. In 
adults, non-adherence may be due to clinician 
and patient failure to recognize and properly 
attribute ADHD symptoms [18,115]; improper use 
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of medications (inadequate dosage, side effects 
not explained, cost); the stigma of the condition; 
adverse events; concerns about long-term medi-
cation safety; and the negative impact of comor-
bidities on treatment persistence, response and 
self-regulation [29]. It is also the case that some 
patients with mild to moderate symptoms and 
impairments develop sufficient coping strategies 
to manage without medication. 

There is also the well-known general dif-
ficulty of retaining adolescents in medical 
treatment for many common conditions. This 
means that adolescents often drop out of care 
for both medical and mental health disorders, 
regardless of whether there is a continued need 
for it. Better services are therefore required to 
evaluate the continued need and provide appro-
priate support during the older adolescent and 
young adult years. Adherence to treatment 
plans can be encouraged through counseling, 
psychoeducation, reassurance and telephone 
follow-up. Adherence to medication is better 
with controlled-release formulations than with 
immediate-release formulations [128–130] and can 
be supported with the use of medication diaries. 
Long-acting preparations are especially useful 
for adults who become forgetful or disorganized 
when the first dose of immediate-release medica-
tion wears off [20].

Psychotherapeutic & psychoeducation 
interventions
Response to drug treatment is variable, with 
many adult patients experiencing partial response 
or residual impairments, which underscores the 
need for multimodal care. Targeted psychother-
apy and education form an essential part of such 
care. In particular, cognitive-behavioral therapy 
(CBT) has been shown to offer significant ben-
efits, both alone [131–133] and in combination 
with drug treatment [131–137]. This structured 
approach typically includes practical advice 
on organizing and planning (such as calendars 
and checklists) and day-to-day problem-solving 
(weighing options, identifying solutions, and 
breaking down overwhelming tasks into steps). 
Patients may also be taught skills to reduce dis-
tractibility and procrastination, sustain motiva-
tion, and restructure their cognitive reactions 
to distressing or challenging situations [132,138]. 
Treatment can be administered in individual or 
group settings [136,137].

In a randomized, controlled study of 86 adults 
with persistent symptoms despite ADHD drug 

therapy, a program of 12 CBT sessions produced 
significantly greater improvements on the clini-
cian-rated CGI-I scale (p = 0.03) and ADHD 
Rating Scale (p = 0.02) as well as patient-rated 
ADHD symptoms (p <0.001) compared with a 
control intervention of relaxation therapy with 
education. Improvements were sustained for at 
least 12 months [138]. Similarly, a 12-week Meta-
Cognitive Therapy (MCT) program to enhance 
time management, organization, and planning 
was shown to significantly improve inattentive 
symptoms in 88 adults compared with a control 
intervention that did not use cognitive-behav-
ioral principles. The odds ratio for response in 
this randomized study was 5.41 favoring MCT. 
Surprisingly, even patients receiving apparently 
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adequate doses of stimulants or atomoxetine 
did not differ from under-treated or untreated 
patients in baseline severity of ADHD symptoms 
or response to MCT, suggesting that MCT can 
be helpful even in unmedicated patients (though 
the investigators cautioned that the study entry 
criteria may have favored nonresponders or sub-
optimal responders to medication) [132]. Simi-
larly, responses were observed in both medicated 
and unmedicated adults in a study of structured 
group psychotherapy with skills training [131].

A randomized study of CBT in 25 unmedi-
cated adults versus 23 adults receiving dextro-
amphetamine showed robust improvements 
from baseline in both groups on the ADHD 
Rating Scale and the SDS. Investigators and 
patients were blinded to medication treatment. 
Within the framework of this small 20-week 
study, medication did not confer a statistically 
significant advantage over CBT alone, although 
trends toward better responses were observed 
with combination treatment [133]. 

Interventions that include both medication 
and CBT generally show medium to large effect 
sizes [134–136]. Considering the effect sizes across 
various studies of CBT interventions, it appears 
that targeted learning and practice of specific 
behavioral compensatory strategies may be criti-
cal success factors [136]. Overall there is a grow-
ing body of evidence for the effectiveness of CBT 
as an adjunct to medication. Furthermore, high 
placebo rates in recent studies of drug treatments 
suggest that psychological therapies are likely to 
be effective in at least a proportion of mild to 
moderate cases; however at this stage there are 
insufficient data to draw any firm conclusions. 

A program of six therapeutic workshops 
including CBT and psychoeducation about 
ADHD has been shown to improve self-esteem, 
self-efficacy and knowledge about the condition 
in adults who were on stable ADHD medication 
compared with a waitlist control group [137]. 

Preliminary evidence suggests that modified 
mindfulness meditation techniques may also 
help adults with ADHD by alleviating some 
symptoms and improving executive function 
and emotional regulation [139,140]. The theory 
is that the attention control cultivated during 
mindfulness exercises will improve sustained 
attention and emotional regulation. This 
approach is unique among CBT interven-
tions in that the goal is to change cognitive 
processing rather than develop skills to com-
pensate for deficits [136]. Further larger scale 

and adequately controlled studies are needed 
to clarify whether mindfulness training is an 
effective intervention.

Transitioning medical & supportive 
treatment from pediatric to adult care 
settings
The transition from pediatric to adolescent to 
adult medical services is often suboptimal and 
many adult ADHD patients are lost to follow-up 
[12,17–19]. In some countries, patients must cross 
two boundaries: from pediatric to adolescent 
services, then from adolescent to adult services. 
In part this is due to patients and caregivers not 
anticipating or preparing for changing treat-
ment needs, but it is also partially attributable 
to a lack of patient access to specialist care and 
logistical barriers to treatment (e.g., patients in 
the USA reaching adulthood may lose coverage 
under their parents’ health insurance, or patients 
in Europe may lose access to ADHD medica-
tions that are only approved for children in their 
countries) [12,17–19].

Many cases of ADHD in adults continue 
to be unrecognized due to the variability of 
clinical presentation and healthcare providers’ 
unfamiliarity with the finer points of diagnosis 
[20]. This is a particular concern for those with 
severe ADHD who may be misdiagnosed with 
conditions such as bipolar disorder or borderline 
personality disorder [141,142]. In addition, some 
adolescents and adults avoid medical evaluation 
due to a reluctance to accept the diagnosis and 
the need for treatment. The reasons for this are 
complex and are not specific to ADHD as a men-
tal health problem. Some adults may fear change 
and resist leaving the ‘comfort zone’ of their cur-
rent clinical status and compensatory mecha-
nisms. Some may not fully perceive the impact 
that ADHD is having in their lives and/or the 
lives of their family. Some simply feel they are 
mentally or physically not themselves on medica-
tion. Patients who were diagnosed in childhood 
may have been told that their impairments will 
decline with age, and it can take time for them 
to understand that they have not ‘outgrown’ 
ADHD, that functioning does not always fully 
normalize, and that compensatory strategies can 
have their limitations [19].

The key to transition from adolescent to adult 
mental health lies in providing stable therapeutic 
relationships, flexible dosing of medication, and 
good communication and support for ongoing 
and future treatment plans. Teenage patients and 
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their families report that a positive transition 
from pediatric to adult mental health services 
is facilitated by continued parental support, 
and the caregiver’s tenacity, empathy, listening 
skills, and practical advice [143]. Future priori-
ties include better ADHD-specific training for 
clinicians in adult services, establishing effective 
services within adult mental health, and coordi-
nating with primary care physicians to support 
adult mental health services [144].

Conclusion
The symptoms of ADHD are known to persist 
from childhood into adulthood in many cases. 
The disorder displays consistent trait-like quali-
ties over time that often lead to impairments 
throughout the adult years. Emotional lability 
(changeable emotional feelings, irritability, frus-
tration and anger) appears to be a commonly 
associated feature of ADHD in adults, so much 
so that patients presenting with mood instability 
and anger outbursts should routinely be screened 
for ADHD. There is a need for collaboration 
among general/family practitioners, neurol-
ogy/psychiatry specialists, and mental health-
care professionals to better recognize this often 
chronic lifetime disorder and the associated 
functional impairments.

The transition from child to adult services 
is often problematic. The success of long-term 
treatment depends on a carefully designed mul-
timodal plan with regular review and adjust-
ments as patients’ needs change over the life-
time course of the illness. When drug therapy 
is indicated, current treatment guidelines rec-
ommend stimulants as the first-line therapy [1]. 
Long-lasting and stable effects over 40 weeks 
have been demonstrated with MPH-LA in 
adults in placebo-controlled, double-blind 
research, and similar long term outcomes are 
expected for other ADHD medications. Drug 
treatments should always be offered within the 
context of a full review of educational, social, 
and psychological needs. Psychological support 
targeted to the specific problems that arise from 
ADHD should be available. Awareness of the 
specific features and management challenges of 
ADHD in adolescents and adults can improve 
outcomes for patients, their families and their 
communities.

Future perspective
Looking into the future, we can see that the tide 
has turned, and despite a high level of unmet 

needs that still exists for this patient group, there 
is a rapid increase in the recognition and treat-
ment of ADHD in adults. More significantly, 
this is matched by advances in clinical manage-
ment and the provision of much needed services 
in many regions of the world. Given the potential 
for any disorder to be over-diagnosed and treated 
(for example the rapid rise in prescriptions for 
antidepressants in primary care), due care must 
be taken to ensure that the diagnosis of ADHD 
is applied appropriately and treatments provided 
when they can best alleviate significant clinical 
and psychosocial impairments. However, the 
impairments to individuals and society from 
ADHD should not be underestimated. Most 
importantly, we need to move away from the 
current situation where many people who would 
benefit from treatment for ADHD are diagnosed 
with other common mental health disorders or 
told they do not have a real condition. Some 
of the most disadvantaged individuals in our 
society will benefit from the improved under-
standing of the condition, as well as those that 
struggle to cope with ADHD in everyday life at 
home and at work. 

Part of the current problem is that, although 
ADHD is a common condition that is seen in 
the clinics of all primary and secondary care 
physicians, there remains a gap in understand-
ing of the condition, how it presents, and what 
to expect from available treatments. This is as 
much a problem for psychologists as it is for 
psychiatrists and other health care profession-
als. Many newly developing services are set up 
as drug-only treatment centers, neglecting the 
importance of psychological treatments and a 
multimodal approach. That this will change is 
not in doubt however. As more clinicians start to 
treat ADHD in adults, the awareness and knowl-
edge of the disorder are growing. In Europe, 
ADHD was largely ignored in children before 
the mid 1990s. Treatment for children began 
in specialist clinics, yet now almost all child 
and adolescents psychiatrists are well versed in 
clinical management of the disorder. Because of 
the high prevalence of the condition in adults as 
well as in children, the idea of multiple special-
ist clinics for ADHD is not a feasible long-term 
option, so we are confident that within 10 years 
most general adult mental health professionals, 
as well as primary care services, will be far more 
familiar with the condition and how best to help 
people with ADHD. Fortunately we have access 
to a range of effective treatments, making the 
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process of diagnosing and treating ADHD a 
fruitful and rewarding process for both patients 
and the health care profession. 
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