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Attention deficit hyperactivity disorder (ADHD) is 
common in our society and now approaches 10% of 
children.25 While some patients stabilize over time, many 

individuals require treatment into adolescence and adulthood. 
Interventional therapy often benefits patients, including athletes. 
With proper management, athletes with ADHD may participate 
in sports at all competitive levels.

ADHD is a disorder of chronic and impairing behavioral patterns 
that results in abnormal levels of inattention, hyperactivity, or their 
combination.4,5 ADHD is a deficit in behavioral inhibition.12 ADHD 
is usually diagnosed in childhood, but some cases persist into 
adulthood or are diagnosed later.3,23,42,92

Proper diagnosis of ADHD in adults is based on a detailed 
patient history and assessment of current behavior and level of 
functioning using the same Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition (DSM-IV), criteria in adults and 
children. The criteria stipulate that symptoms must be present 
before 7 years of age. However, many adults do not recall 
early symptoms or did not have a diagnosis of ADHD made in 
childhood, often making the diagnosis of ADHD in adults less 
of a consideration.57,58

ATTENTION DEFICIT HYPERACTIVITY 
DISORDER 
Epidemiology

ADHD is one of the most common neuropsychiatric disorders of 
childhood, and its classification has been debated.6,11,13,28,72,73,75,83 
According to the Centers for Disease Control and Prevention, rates 
of ADHD in US children continue to trend upward. Akinbami  
et al1 reported that the percentage of American children 
diagnosed with ADHD increased from 6.9% in 1998 to 2000 to 
9.0% in 2007 to 2009.1,14,64,74,94 During this study time interval, the 
prevalence was higher among boys than girls. For boys, ADHD 
prevalence increased from 9.9% in the study period 1998 to 
2000 to 12.3% in the study interval 2007 to 2009, and for girls 
from 3.6% to 5.5% during the same study period. In this group 
and time frame, prevalence varied by race and ethnicity, but the 
differences between most groups narrowed. Although some of the 
symptoms of ADHD diminish or disappear with maturation, 60% 
to 85% of children with ADHD continue to meet DSM-IV criteria 
as teenagers or young adults.2,3,18,19,28,49,92 ADHD may persist into 
adulthood in 30% of patients.15,47,52,61,63,80
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Clinical Presentation

The causes and risk factors are unknown, but genetic factors 
seem to play a role.16,18,19,20 ADHD comprises inattentive and 
impulsive-hyperactive subtypes. The symptoms include poor 
attention span; difficulty with waiting one’s turn, managing 
time, organizational skills, and initiating or completing tasks; 
and increased risk-taking behaviors.67 Common comorbidities 
include anxiety, depression, disruptive behavior, learning 
disorders, substance abuse, and psychotic disorders.45,54 ADHD 
can present in a heterogeneous symptom pattern that is 
compounded by the variable presence of comorbid conditions 
including affective and substance use disorders.54

Diagnosis

ADHD is a clinical diagnosis supported by laboratory results, 
imaging tests, and careful clinical evaluation.46,74 Accurate 
patient evaluation requires gathering pertinent information 
from not only the patient and parent but also from others 
who interact with the patient, for example, teachers. This is 
especially important since children and adolescents may not be 
good historians of overall function. Several tools are available 
to assist with diagnosis and monitoring of those with ADHD, 
including the Connors Questionnaire, NICQH Vanderbilt 
Assessment Tool, DMS-5 criteria, Special Needs Assessment 
Profile (SNAP), SNAP-IV (Teacher and Parent Rating scale), 
SNAP-IV-C (condensed version), and Swanson, Kotkin, Angler, 
M-Flynn, and Pelham (SKAMP) Scale.30,34-36,70,80,81,87,90-92

Treatment

Outcomes for individuals with ADHD are as variable as the 
diverse patterns of behavior presentations.56,66 Ideally, early 
indicators of poor outcomes should be identified so that 
appropriate resources can be allocated for support.55,56

Several long-acting medications have been approved 
specifically for use in adolescents.24 These include extended-
release dexmethylphenidate, transdermal methylphenidate, 
osmotic-release oral system methylphenidate, extended-
release mixed amphetamine salts, lisdexamfetamine, and the 
nonstimulants atomoxetine, extended-release guanfacine, and 
extended-release clonidine.68

ATHlETE wITH ADHD
Level of Competition

Young Athletes

Young athletes (children and adolescents) may experience 
problems with specific movement required in competitive 
sports and may manifest problems with balance or coordinated 
activity.8 At the same time, exercise may decrease lack of 
attention or impulsive behavior.44 One study demonstrated 
improvement in anxiety/depression symptoms in those who 
participated in sports.28,53 Thus, competitive sports may benefit 
those with ADHD.32

Middle School/High School Athletes

The coaching staff and team physician should be aware of 
and note common potential side effects experienced with 
prescribed specific medications both during practice and in 
competition, with careful attention paid to the environment 
(eg, ambient temperature, humidity, wind, direct sunlight), the 
fatigue level of the athlete, and the athlete’s performance.60,65 
In particular, athletes treated with amphetamines (which 
increase heat production) or tricyclics (which decrease sweat 
production) require careful monitoring.65,84 Young athletes 
may not recognize medication side effects such as decreased 
appetite, sleep problems, stomachache, or headache.39

Collegiate Athletes

As of August 1, 2009, collegiate athletes who are diagnosed 
with ADHD and receive stimulant medication must supply 
documentation of diagnosis and treatment for National 
Collegiate Athletic Association (NCAA) competition 
(participation) prior to initiation of the sport activity. This 
required documentation must provide evidence (1) that the 
athlete has undergone clinical evaluation to diagnose the 
disorder, (2) is being monitored routinely for use of the 
stimulant medication, and (3) has a current prescription 
on file.69 This often requires documentation from outside 
or previous health care providers. If documentation is no 
longer available, a current comprehensive evaluation must be 
completed. Furthermore, the NCAA requires yearly clinical 
evaluation and documentation with the sports medicine 
staff and the athletic department.69,74 This documentation 
requires (1) description of the assessment, evaluation tools, or 
procedures; (2) statement of diagnosis; (3) history of previous 
and current ADHD treatment; (4) statement that a nonbanned 
ADHD alternative medication has been considered if a 
stimulant medication is prescribed; and (5) plan for follow-up 
and monitoring visits.15,69,74

The NCAA requires that physicians consider nonstimulant 
medications before prescribing stimulants.16,18,71 In addition, 
team physicians should educate NCAA athletes about proper 
use of medications in the treatment of ADHD. It is crucial that 
the team physician explain to the athlete that while stimulant 
medications are allowed in the management of ADHD, certain 
rules do apply.

Olympic Athletes

Athletes competing at the Olympic level may participate and 
continue medical treatment with prohibited drugs for their 
ADHD as governed by the International Olympic Competition 
(IOC) and World Anti-Drug Agency (WADA).50,96 Many athletes 
may compete simultaneously at both the NCAA and Olympic 
levels but must be aware of specific guidelines for each 
organization.

Olympic-level athletes must submit a therapeutic use 
exemption (TUE) form to the Therapeutic Use Exemption 
Committees detailing the symptoms, diagnosis, and testing 
criteria utilized in forming the diagnosis of ADHD.50,95 These 
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criteria often include the Connors scale, SNAP, or other DSM-IV 
tools.6,27,33,44,65,69 The diagnosis is then confirmed clinically.

Athletes maintained on continued therapy must undergo 
annual review. In the case of a well-documented, long-
standing diagnosis, a TUE can be granted for up to 4 years. 
However, yearly reviews by an experienced clinician are still 
recommended.74,95

ADHD Effect on Performance

ADHD can manifest in many ways, including lack of focus 
and concentration, oppositional behavior in team sports, 
argumentative attitude, frustration, poor self-esteem, and mood 
lability.89 In addition, anxiety, depression, substance abuse, 
and psychotic disorders may coexist,89 each of which directly 
affects team sports and participant interaction. Academic 
difficulties may also arise that could threaten the student 
athlete’s qualification to participate in sports. For these reasons, 
athletes with ADHD often perform better with medical 
treatment in both the classroom and the sporting venue.

Treatment

The treatment of ADHD in sports requires a combination 
of behavioral, psychosocial, and medication modalities.80 
The coordinated treatment often involves all members of 
the medical and athletic staff. With a coordinated effort, the 
abnormal, disruptive behavior can often be controlled.

Medication

Medications are often central to the treatment of ADHD 
(Table 1). Stimulants (amphetamines) and nonstimulants 
(atomoxetine and bupropion) are commonly used.32 While 
tricyclic antidepressants may be useful in select patients, they 
are not first-line agents.38 Many agents can potentially mitigate 
symptoms in patients with ADHD.

Performance Effects

Stimulant medications are beneficial to patients with 
ADHD and constitute the first treatment option selected.38 
These effective medications are ergogenic in athletes but 
are approved by the NCAA, WADA, and IOC with proper 
documentation. Potential performance enhancement includes 
a subjective sense of euphoria, improved concentration, 
increased aggression, and decreased pain.22 Consequently, 
these agents may improve athletic performance.

Other medications less commonly utilized in athletes with 
ADHD include tricyclic antidepressants, bupropion, and 
clonidine, which are effective in treating ADHD but show 
increased side effects such as drowsiness, anorexia, and heat 
injury.

Side Effects

Two particular areas of concern are the risk for heat injury and 
cardiac arrhythmias. While the potential for both problems 
exists, occurrence in older, mature athletes is very low. 

Habel’s43 study in athletes up to age 64 years revealed a 1- to  
3-mmHg increase in diastolic blood pressure and a 2- to  
5-mmHg increase in diastolic blood pressure overall with no 
increased incidence of complications. Careful monitoring of the 
athlete’s weight, observing for possible heat-related illnesses, 
and checking for extreme fatigue is paramount.

The risk for cardiac arrhythmias is not increased compared 
with patients not receiving these medications.43,77,85,86 The 
greatest risk lies in younger athletes with symptoms of 
cardiovascular disease, an underlying structural heart defect, 
or preexisting heart disease.29,35,43 Team physicians should not 
prescribe stimulants to these patients.36,43

Schelleman et al explored cardiovascular risks of stimulant 
treatment in adolescents.77,78,84 The rate of sudden death or 
ventricular arrhythmia was no greater for children receiving 
medications compared with those who were not. Recent 
studies also suggest no increased risk of serious cardiovascular 
events.29,32

Careful history and examination should be performed prior 
to initiation of these agents. Electrocardiogram (ECG) testing 
is controversial.3,4,42,71,74,88 The team physician should assess the 
athlete’s blood pressure, heart rate, and exertional symptoms 
prior to initiating ADHD therapy and monitor these parameters 
periodically.

The specific side effects of medical treatment vary with the 
chemical class of agents. Many of the side effects can adversely 
affect the athlete’s performance (Table 1).

CONCuSSION AND ADHD

Concussion is defined by the Zurich Consensus Statement as a 
complex pathophysiologic process affecting the brain induced 
by traumatic biomechanical forces.62 Common symptoms 
include headache, dizziness, fatigue, irritability, insomnia, poor 
concentration, difficulty with memory, intolerance of stress, 
and emotional lability.26 The cognitive symptoms of impaired 
attention and memory and the behavioral symptoms that arise 
after a concussion can mirror those of a patient with ADHD.

Traumatic brain injury (TBI) in children can worsen ADHD 
symptoms.57 A study comparing children (5-15 years of age) 
with mild, moderate, and severe TBI showed that children 
with pre-injury ADHD had more significant and longer lasting 
symptoms of inattention and hyperactivity after TBI than 
controls.57 The symptoms of ADHD can worsen, and it may 
be more difficult to treat ADHD after a concussion.21 College 
football players with learning disabilities had a prolonged 
return to baseline function on neuropsychologic testing after 
concussion.31 Asplund et al9 examined factors associated with 
prolonged return to play. Athletes with a history of learning 
disorders or ADHD did not have a difference in outcome or 
prolonged return to play.9 The Zurich Consensus Statement 
does list learning disorders and ADHD as modifying factors in 
return to play after concussion.62 Individuals with a modifying 
factor such as ADHD may need additional management and 
a multidisciplinary approach rather than a standard return-
to-play protocol.62 At this time, it seems reasonable to take a 
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cautious approach with return to play in athletes with a prior 
diagnosis of ADHD.

Increased Risk of Injury or Prolonged Symptoms

Children with ADHD are more likely to be injured than 
children without ADHD in free play activities.37 The underlying 
problem of injury risk in children with ADHD is that they 
anticipate fewer negative consequences, expect less severe 
injury, and report greater likelihood of participating in risky 
behavior even though they recognize hazards at similar levels 
compared with control children.41 Five- to 14-year-old children 
with ADHD were more likely to have severe head injuries 
than children without ADHD. However, children with ADHD 
had fewer sports-related injuries.37 However, Clendenin et al29 
showed a positive correlation between ADHD and sports-
related injury in children 5 to 13 years of age. Currently, it is 
unclear whether ADHD predisposes children to sports-related 
injuries.

At this time no studies demonstrate patients with ADHD 
are at an increased risk of suffering from a sports-related 
concussion. However, individuals with low attention levels 
may be more prone to participate in fast-paced, unpredictable 
sports, therefore increasing the opportunity for head injury.40 
Because of the common symptoms of ADHD and concussion, 
good baseline assessment of cognitive factors should be 
conducted to assist in making return-to-play decisions for an 
athlete with ADHD after concussion.

Secondary ADHD in Traumatic Brain Injury

Secondary ADHD (SADHD) develops after TBI. SADHD can 
follow severe TBI but has only been seen after moderate 
TBI in patients with pre-injury ADHD traits.59 There are no 
conclusive studies that demonstrate brain injury following mild 
TBI as the primary factor for SADHD.59

Utility of Neuropsychologic Testing

Individuals with ADHD show deficits in executive functions 
(cognitive processes that maintain an appropriate problem-
solving set to attain a future goal).10 There are differences 
in pen-and-paper neuropsychologic testing results when 
comparing individuals with TBI and ADHD.7,82 To differentiate 

neuropsychiatric findings in TBI and ADHD patients, 
neuropsychologic evaluations were used with 90 children.82 
Thirty children (mean age, 10.7 years) after moderate to 
severe TBI had significantly lower focus factor scores, while 
30 children with ADHD (mean age, 10.6 years) had lower 
sustained scores. Both groups had lower encode factor 
(attention, concentration, and numeric reasoning) scores than 
controls (mean age, 11 years).

Adults with TBI or ADHD had more difficulty with attention 
tasks than controls.7 Those with mild TBI had slower responses 
while those with ADHD had higher levels of impulsivity.7 
Based on these studies, differences do exist between moderate 
TBI and ADHD on neuropsychologic testing, but there are no 
studies examining patients with mild TBI or concussion versus 
patients with ADHD.

Neurocognitive testing was computerized to make 
neuropsychologic testing more widely available. Adolescents 
(ages 13-19 years) with self-reported ADHD tested lower on 
visual memory, processing speed, and right-left orientation and 
inhibition than controls without ADHD on Immediate Post-
concussion Assessment and Cognitive Testing (ImPACT).51 
There was no significant difference for verbal memory or 
reaction time.42,51 Baseline ImPACT testing showed a difference 
in symptoms, verbal memory, motor, and reaction time 
in Division I collegiate athletes with self-reported ADHD 
compared with normal controls.48,76 However, computer-
based neuropsychologic tests should not be used to diagnose 
a learning disability or ADHD. If the results of baseline 
testing cause suspicion of a learning disability, referral to a 
neuropsychologist may be needed.56 Since normative data 
may not apply to those with ADHD, having a quality baseline 
evaluation to compare with postinjury testing may be best for 
treating athletes with ADHD after a head injury.14

CONCluSION

Many athletes with ADHD can participate at all levels of 
competition while undergoing treatment. The team physician 
should be current on the diagnosis and proper medical 
management and aware of the potential side effects of effective 
treatment. The relationship between ADHD and concussion 
injuries is currently unknown.
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