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Attention-deficit/hyperactivity disorder (AD/HD) as defined in the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) of the American Psychiatric Association, is differentiated into three subtypes: predominantly inattentive, predominantly hyperactive/impulsive, and combined. The diagnosis relies on subjective reports of developmentally inappropriate behavior in the domains of inattention, hyperactivity, and/or impulsivity that has been present for at least 6 months, in more than one setting, such as school and home. At least some of the symptoms must have been associated with impairment before age 7 and symptoms must clearly interfere with social, academic, or occupational functioning. The diagnosis does not apply if the symptoms can be better accounted for by a pervasive developmental disorder, schizophrenia, or other psychotic disorders, or by any other specific mental disorder.

The prevalence of AD/HD in school-age children is at least 3% - 5%, although some estimates exceed 10%. AD/HD is diagnosed more frequently in males than females, with ratios ranging between 2:1 and 9:1 depending on the mode of ascertainment. The diagnosis of AD/HD is reached with more difficulty at the extremes of the age distribution. For example, the behavior of preschool age children is more variable than that of older children, and attentional demands on younger children are not as high, which makes it hard to discern attentional deficits in very young children. Numerous studies have demonstrated that AD/HD persists into adulthood, although estimates vary from 4% to 80%. Applying the diagnoses of AD/HD to adults is problematic, as the criteria were developed for and field tested with children and adolescents ages 6-14. Furthermore, retrospective reports of symptoms are unreliable. In practice, many adults are diagnosed after their own children have been determined to have AD/HD. 

Children are occasionally diagnosed only with AD/HD, but 60-80% will be found to have another disorder as well. This so-called comorbidity generally includes oppositional defiant disorder, conduct disorder, learning disabilities, or tic disorders. Anxiety or mood disorders may also be present. In some cases, juvenile bipolar (manic-depressive) disorder may initially present as severe AD/HD. ADHD also represents a risk for later drug and alcohol abuse particularly when conduct disorder is also present. 

ASSESSMENT

There is no objective test for diagnosing ADHD. Rather, the diagnosis is based exclusively on the history of symptoms, derived optimally from more than one informant, such as a parent and a teacher. Children with ADHD are rarely aware of the full impact of their symptoms and their direct assessment is mainly aimed at ruling out alternative diagnoses such as pervasive developmental disorders, or psychotic disorders, and determining whether or not tic disorders or obsessive-compulsive disorder might be present. Standardized parent and teacher rating scales are commonly used to provide a rapid screen for the symptoms associated with ADHD.

The most frequently used questionnaires include the Child Behavior Checklist, the Teacher Report Form, the Revised Conners Parent and Teacher Rating Scales, and the Swanson, Nolan and Pelham (SNAP) Teacher and Parent Rating Scales (the latter can be freely downloaded from  www.adhd.net). The Child Behavior Checklist, and Teacher Report Form differ from the others in that they are designed to stratify “externalizing behaviors” such as hyperactivity and aggression and “internalizing behaviors” related to anxiety and mood concerns along a continuum from normal to abnormal and are not linked to specific psychiatric diagnoses. They are in wide use around the world and serve as an effective screening tool and to assist researchers comparing samples cross-culturally. Conners, SNAP, and similar scales are linked to the DSM-IV criteria for AD/HD, oppositional defiant disorder, and conduct disorder. Raters are asked to indicate how each symptom applies to a child on a 4-point scale, ranging from “not at all” to “very much.” 

While rating scales are an economical and efficient manner of measuring the severity of behavioral symptoms, at least as rated by observers, they do not suffice for a diagnostic evaluation. The most comprehensive evaluations, such as those performed in research clinics, also use structured or semi-structured psychiatric interviews. In “structured interviews” the interviewer does not interpret the informant’s response. In semi-structured interviews, interpretation by a clinically astute interviewer is required. Highly structured interviews are more reliable but may be less valid, and semi-structured interviews tend to be more valid but less reliable. Structured or semi-structured interviews are rarely used in clinical practice, but the goals of reviewing the full range of disruptive behavior disorders, and assessing for the presence of comorbid learning disorders, mood and anxiety disorders, substance use and abuse, high risk behaviors, and excluding pervasive developmental disorders and psychotic disorders should be met. Formal psychoeducational evaluation alerts the clinician to the presence of comorbid learning disorders, which are found in 25-40% of children with ADHD, and their extent. Such evaluations should also highlight the individual’s cognitive strengths, as those may be easily overlooked. In-person evaluation of the child cannot either confirm or refute a diagnosis of ADHD. However, such examination is generally necessary to assess for the presence of tic disorders, to confirm the social dexterity of the child and thus exclude pervasive developmental disorders, and to probe for the presence of anxiety and mood disorders, including depression, and obsessive-compulsive disorder. It also serves crucially to initiate the therapeutic alliance. 

TREATMENT 
Treatment of ADHD can be divided into two categories: pharmacological (with psychostimulant drugs being the first choice), and psychosocial/behavioral treatments. Neither type of treatment seems to carry over, i.e., when treatment stops, the effects on symptoms also stop. The Multimodal Treatment study of ADHD (MTA) compared the effect of medication treatment (mainly psychostimulants, with methylphenidate being the drug of first choice), intensive behavioral treatments, the combination of the two, and regular community treatment (which consisted mostly of medication treatment) in 579 children with combined type ADHD. Children in all groups showed reduction of core ADHD symptoms, although medication treatment and combined treatment were equally effective and both more effective than behavioral treatment alone and community treatment, which in turn did not differ from each other. 

These data suggest that for most children with combined type ADHD, carefully-conducted medication management is likely to be the most cost-effective manner of reducing ADHD symptoms as rated by parents and teachers. The study also demonstrated that medication management in typical community settings produces suboptimal benefits, perhaps because of under-dosing, insufficient monitoring, and lack of regular feedback from teachers. 

Perhaps not surprisingly, the MTA data continue to provide support for a range of approaches to treatment selection. For many children, psychosocial interventions provided appreciable benefit, and were rated as more acceptable than medication by parents, even when medication produced greater quantitative benefits. Children with a greater burden of risk factors or higher rates of comorbidity tended to respond best to the combination of optimal medication management and state-of-the-art psychosocial interventions. Unfortunately, such interventions are still mostly unavailable outside the rarefied context of research studies. Thus the challenge to clinicians is how to approximate the effectiveness of optimally delivered treatment within the constraints of usual practice settings. The absence of definitive guidelines regarding optimal treatment means that parents, along with the child, depending on the latter’s age, are the ones who select treatment regimens. It is the clinician’s task to provide the parents (and pre-adolescents or adolescents) with relevant information about the known effects of treatments along with an informed perspective, which can form the basis for collaborative decisions. 

Pharmacological Treatment

The three primary types of medications used to treat ADHD are the psychostimulants, non-stimulant noradrenergic reuptake blockers, and alpha-agonist anti-hypertensive agents. Although the specific molecular mechanisms of action differ, all the stimulants increase synaptic levels of dopamine and norepinephrine. Non-stimulants include the tricyclic antidepressants, which are now rarely prescribed because of concerns of cardiac toxicity, and the new noradrenergic reuptake inhibitor, atomoxetine (Strattera ®). The anti-hypertensive agents clonidine (Catapres ®) and guanfacine (Tenex ®) also affect noradrenergic neurotransmission via a different mechanism. Methylphenidate (MPH; Ritalin®, Concerta ®, Metadate CD ®, Ritalin LA ®) remains the most common pharmacological treatment for children with ADHD (see Tables 1 and 2). Therapeutic doses of methylphenidate block the dopamine and norepinephrine transporters and result in an increase of synaptic dopamine and norepinephrine. Other psychostimulants used are dextroamphetamine (Dexedrine® and Dexedrine Spansules ®), a mixture of amphetamine salts (Adderall ® and Adderall XR ®), and pemoline (Cylert®) (See Tables 1 - 3). These psychostimulants are equally efficacious in group comparisons, although not all individuals respond equally to the different types of stimulants. On average, over 70% of individuals with ADHD are classified as partial or full responders when treated with methylphenidate or one of the amphetamines. When the other type of stimulant is administered, the total response rate increases to over 90%. Pemoline is now rarely prescribed because of the potential for fatal hepatotoxicity. Placebo response rates vary by study, but are generally between 10% and 20%. A positive response to a stimulant does not confirm the diagnosis of ADHD, as children and adults without ADHD have been shown to also demonstrate improvements in attention and decreases in locomotor activity. 

The most notable development over the past several years has been the marketing of long-acting formulations of methylphenidate (Concerta®, Metadate CD®, and Ritalin LA®), and amphetamine (Dexedrine Spansules ® and Adderall XR®). These once-a-day formulations use a variety of different drug delivery systems to extend their effects. Concerta ® uses an osmotic release system that pumps drug out of the capsule over 10 hours to achieve up to 12 hours of efficacy. The remaining long-acting compounds all use bead that dissolve at different rates once swallowed. The two methylphenidate formulations (Metadate CD and Ritalin LA) are designed to provide about 8 hours of efficacy. Thus these forms may require a second dose for late afternoon coverage. The long-acting amphetamines are generally only given once a day because their plasma half-lives are up to three times longer than that of methylphenidate. For these reasons, long-acting amphetamines are the most likely compounds to produce substantial suppression of appetite and decreased ability to fall asleep. Finally, the manufacturer of Ritalin ® has also marketed the d-isomer under the brand name Focalin ®. The chief advantage seems to be that the dosages administered are half those of the racemic parent compound. 

Despite the large number of options, many clinicians continue to begin treatment with one of the methylphenidate formulations. The immediate release methylphenidate formulation is bioequivalent, but many physicians are starting with one of the branded long-acting formulations such as Concerta ®, Metadate CD ® or Ritalin LA ®. The first of these lasts the longest, providing up to 12 hours of benefit compared to double-blind placebo. However, it comes as a rigid capsule in a limited range of doses (18, 27, 36, or 54 mg). Although higher doses are not yet FDA approved, many adolescents or adults require 72 mg per day. Besides differing in duration of effect, the three formulations differ somewhat in the proportion of methylphenidate that is available for immediate release once swallowed. Concerta ® has the lowest proportion at 22% of the total dose. By contrast, Metadate CD ® provides 30% immediate released, and 70% released about 4 hours later, and Ritalin LA ® is designed to release 50% immediately and 50% about 4 hours later. 

The mixture of d- and l-amphetamine known as Adderall XR has become one of the most commonly prescribed stimulants. It and the long-acting Dexedrine Spansules tend to last much longer than the methylphenidates, and they also tend to have stronger effects on the noradrenergic system. 

One of the most interesting developments has been the recent (January 2003) introduction of atomoxetine (Strattera ®). This selective noradrenergic reuptake inhibitor has been shown to be significantly more effective than placebo for the treatment of ADHD in children, adolescents, and adults, and is the first drug approved by the FDA for treating ADHD in adults. Because the drug does not affect striatal dopamine levels, it does not have the same potential to produce substance abuse as the stimulants, and it is not classified by the Drug Enforcement Administration, as are all the stimulants. Studies by the pharmaceutical company have reported equivalent efficacy to methylphenidate, but this does not seem to match the perception of clinicians in practice. However, Strattera is unquestionably now the first choice for anyone with ADHD and a history of substance abuse, and is also worth considering for individuals with ADHD and a tic disorder such as Tourette’s disorder. Because of the potential of gastrointestinal adverse effects, which are generally mild and transient, atomoxetine should be titrated upward more slowly than the stimulants. Interestingly, despite a plasma half-life of under 6 hours, many individuals seem to be able to take Strattera once a day. Dosages should be started at no more than 0.5 mg/kg for up to a week, and increased at up to weekly intervals to effect or to a maximum of 1.4 mg/kg/day in children, or to a maximum of 80 mg/day in those over 70 kg. Benefits have been reported for both inattention and hyperactivity/impulsivity symptoms. Additionally, Strattera ® appears to be effective for improving frustration tolerance and decreasing irritability. 

Clonidine and guanfacine are alpha-2 agonists that are also occasionally used for the treatment of ADHD, although rarely as monotherapy. Clonidine is strongly sedating, and is useful for individuals who have difficulty going to sleep, although care must be taken to monitor potential rebound effects when only bedtime dosing regimens are used. Physicians need to remember that clonidine tablets are 0.1 mg each; usual daily doses are below 0.25 mg/day.  Guanfacine is more selective and consequently much less sedating in low doses (under 2 mg/day). Some individuals seem to benefit from even lower doses (as little as 0.5 mg/day) when supplementing a stimulant, although there are no controlled trials to guide such adjunctive treatment. 

Some physicians use a range of other options for treating ADHD including bupropion (Wellbutrin ®), and venlafaxine (Effexor XR®). However, given the wide range of other options, there is much less reason to use these off-label approaches.  

Once a drug and a dose has been proven efficacious in a child, it is important to re-evaluate the effect of the drug regularly (at least once a year): Is the drug still having a positive effect on the child’s behavior, and is medication treatment still needed, or does the dose need to be changed? Especially in adolescents with ADHD, the symptoms could decrease naturally without drug use, and therefore a period without medication is recommended in order to re-assess the need for medication management. It is also an important means of maintaining the therapeutic alliance with adolescents. 

Behavioral Treatment

In addition to medication treatment, behavioral treatment should always be considered. Parents find behavioral treatments intrinsically more satisfying than medications, even though the benefits may not be as large. Even if most ADHD can be ascribed to neurobiological causes, parents and teachers can play an important role in managing the behaviors, or in making them worse. Clinics that specialize in ADHD typically offer parent education classes or groups, which are also available through parent support groups such as Children and Adults with Attention Deficit Disorder (CHADD). 

Child-focused behavioral treatment

Cognitive training and social skills training have been extensively tried in children with ADHD to little meaningful effect on social behaviors or academic achievement.  Intensive summer treatment programs are sometimes available and combine intensive behavioral management techniques with the socialization of summer camps. In general, the short-term improvements in summer treatment programs can be large, but evidence is lacking regarding their long-term benefits, as for all interventions for ADHD. 

Parent training

Some degree of parent training is important, regardless of whether the primary treatment is through medications or through behavioral techniques. Typically, parent training programs involve 10 or so group sessions that focus on teaching parents how to manage the behavior of their child. These techniques include setting up school and home daily report cards, rewarding and ignoring the child’s behavior, learning how to give effective commands to children, how to encourage compliance with instructions, use of token economies and time-out as a consequence of negative behavior. One of the most important goals of parent training is to help parents to not take their child’s ADHD behaviors as personal affronts, and to recalibrate their expectations based on the slower maturation rate of most ADHD children. Such reframing can decrease critical or negative expressed emotion on the part of parents about their child which seems to mediate many of the poor outcomes of ADHD.  

Teacher Consultation

Problem behaviors and situations should be discussed with the child’s teacher. Teachers are the most effective observers of the symptoms of ADHD and of the improvement in symptoms with treatment. They can also notice adverse effects that may be missed by parents and clinicians. Unfortunately, the availability of long-acting medications has made it possible for parents to avoid informing the school and their child’s teacher about the diagnosis of ADHD and its treatment. While protection of the child’s confidentiality is important, much can be lost when the perspective and insights of an experienced teacher are not available. 

When a good working relationship is established amongst parents, teachers, and clinicians, behavioral control can be greatly supported by the of a daily report card coupled with home-based rewards, or by the use of a token system in order to reinforce desired behavior within the classroom. During teacher consultation, teachers are advised about several issues such as: classroom structure and rules, task demands, clear commands, rewarding and ignoring behavior, individualizing task instructions, token economies, time-out, etc. 

Conclusion

ADHD is a common behavioral disorder, which needs careful diagnostic assessment, including the use of validated questionnaires and thorough interviews so as to determine the current and past behavior of the child. Information should always be obtained from multiple sources, including parent, child, and teacher reports. ADHD frequently co-occurs with other conduct disorders, anxiety, learning disorders, and these possible comorbid conditions also require attention by the clinician. Treatment for ADHD should involve a combination of carefully evaluating the efficacy of pharmacological treatment (long-acting psychostimulant drugs being the first choice), and behavioral intervention (parent training, and teacher consultation), depending on the individual child.

Table 1. Immediate Release Stimulants.

	Drug
	Doses (mg)
	Typical duration
	Schedule

	Methylphenidate (Ritalin, Metadate, & generic)
	5, 10, 20 
	3-4 h
	BID – TID

	D-MPH (Focalin)
	2.5, 5, 10
	3-4 h
	BID – TID

	D-amphetamine (Dexedrine & generic)
	5, 10
	4-8 h
	QD – BID

	D/L-amphetamine (Adderall & generic)
	5, 7.5, 10, 12.5, 15, 20, 30
	4-8 h
	QD – BID

	
	
	
	


Table 2. Extended Release Methylphenidate.

	Drug
	Method
	Immediate release
	Extended release
	Typical duration

	Ritalin SR 20mg
Metadate SR 10 & 20mg
	100% wax matrix
	Minimal
	More sustained than immediate release
	< 5 h

	Concerta ER 18, 27, 36, 54
	osmotic system
	22% overcoat
	78%
	10-12 h

	Metadate CD 20mg
	Beads; can sprinkle
	30%
	70%
	8 h

	Ritalin LA 20, 30, 40mg
	Beads; can sprinkle
	~50%
	~50%
	8 h


Table 3. Extended Release Amphetamines.

	Drug
	Method
	Immediate release
	Extended release
	Typical duration
	Comments

	Dexedrine Spansules 5, 10, 15 mg
	Beads
	~ 1/3
	~ 2/3
	8-13
	Excretion T1/2 > 10 hrs for all amphetamines

	Adderall XR 5, 10, 15, 20, 25, 30mg
	Beads
	~50%
	~50%
	12+
	Absorption delayed by high fat breakfast 


PAGE  
1

