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ADHD:
Overdiagnosed and overtreated,
or misdiagnosed and mistreated?
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Pharmacotherapy and behavioral thera-
py are currently used with success in treat-

ing attention-defi cit/hyperactivity disorder 
(ADHD) in children, adolescents, and adults. 
Ongoing changes in healthcare require phy-
sicians to improve the quality of care, reduce 
costs of treatment, and manage their patients’ 
health, not just their illnesses. Behavioral and 
pharmacologic studies provide us with an op-
portunity to maximize treatment of ADHD 
and adapt it to the needs of individuals.
 This article identifi es common problems 
in treating ADHD, discusses limits of care in 
pharmacotherapy and behavioral interven-
tion, and offers practical recommendations 
for treating ADHD in the changing world of 
healthcare.

 ■ A CHANGING MEDICAL CLIMATE

The Affordable Care Act of 2010 sought to 
transform medical care in the United States 
from procedures to performance, from acute 
episodes of illness to integrated care across the 
lifespan, and from ineffi cient care to effi cient 
and affordable care with measurable outcomes. 
At the time of this writing, nobody knows 
whether the Affordable Care Act will survive, 
but these are still good goals. Because ADHD 
is the most common behavioral disorder of 
childhood, value-based care is essential.1

 ■ ADHD ON THE RISE—WHY?

The prevalence of ADHD increased 42% from 
2003 to 2011,2 with increases in nearly all 
demographic groups in the United States re-
gardless of race, sex, and socioeconomic status. 
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ABSTRACT
In today’s changing medical climate, physicians need 
to treat attention-defi cit/hyperactivity disorder (ADHD) 
better and more cost-effectively. The authors review 
recommendations supported by recent research and offer 
simple practices that integrate medicine and behavioral 
health for patients with ADHD.

KEY POINTS
Despite concerns about overdiagnosis and overtreatment, 
many children and youth diagnosed with ADHD still 
receive no treatment or insuffi cient treatment. 

Today, more children are prescribed drug therapy when 
ADHD is diagnosed, but the initial titration of medication 
is often done without suffi cient physician supervision. 

ADHD symptoms improve with drug therapy, but im-
provement is inconsistently sustained due to poor treat-
ment adherence.

Drug therapy and behavioral therapy work together. Out-
comes can be determined by measuring both improved 
behaviors and reduced symptoms.
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More than 1 in 10 school-age children (11%) 
in the United States now meet the criteria for 
the diagnosis of ADHD; among adolescents, 1 
in 5 high school boys and 1 in 11 high school 
girls meet the criteria.2  
 Rates vary among states, from a low of 
4.2% for children ages 4 to 17 in Nevada to a 
high of 14.6% in Arkansas.3 Worldwide esti-
mates of ADHD prevalence range from 2.2% 
to 17.8%,4 with the most recent meta-analysis 
for North America and Europe indicating a 
7.2% worldwide prevalence in people age 18  
and younger.5 
 Such data have sparked criticism, with 
some saying that ADHD is overdiagnosed, 
others saying it is underdiagnosed, and most 
agreeing that it is misdiagnosed. 
 Changing defi nitions of ADHD may have 
had a small effect on the increase in preva-
lence,6 but the change is more likely a result 
of heightened awareness and recognition of 
symptoms. Even so, guidelines for diagnos-
ing ADHD are still not rigorously applied, 
contributing to misdiagnosis. For example, in 
a study of 50 pediatric practices, only half of 
clinicians said they followed diagnostic guide-
lines to determine symptom criteria from at 
least 2 sources and across 2 settings, yet nearly 
all (93%) reported immediately prescribing 
medications for treatment.7

 The Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition,8 requires evi-
dence of a persistent pattern of inattention 
or hyperactivity/impulsivity, or both, with a 
severity that interferes with developmental 
functioning in 2 or more settings; was present 
before age 12; and cannot be accounted for 
by another behavioral health disorder such as 
depression, anxiety, or trauma. The diagnosis 
should document the presence of at least 6 of 
9 symptoms of inattention (or 5 symptoms for 
teens age 17 or older), or at least 6 of 9 symp-
toms of hyperactive/impulsive behavior (5 
symptoms for teens age 17  and older). Symp-
toms are best documented when reported by 
at least 2 observers.

 ■ COSTS OF ADHD

ADHD is expensive to society. National year-
ly healthcare costs have ranged from $143 
billion to $266 billion,9 with over half this 

amount assumed directly by families.10 Even in 
previous decades when prevalence rates hov-
ered around 5%, the cost of workday loss in 
the United States was high for adult patients 
and for parents of young children with ADHD 
needing to take time off from work for doc-
tors’ visits.11 Projections across 10 countries 
indicated that adults with ADHD lost more 
workdays than did workers without ADHD.12 
 There is also a trend toward visits that are 
more expensive. Between 2000 and 2010, the 
number of visits for ADHD to psychiatrists 
rose from 24% to 36%, while the number of 
less-costly visits to pediatricians decreased 
from 54% to 47%.13

 Thus, over the past 15 years, symptoms 
of ADHD have become more readily rec-
ognized, prevalence rates in the population 
have increased signifi cantly, and associated 
costs have increased dramatically, with costs 
extending beyond individual impairment to 
a loss of productivity at the workplace. And 
treatment, typically with drugs, has been used 
without suffi cient application of current diag-
nostic criteria. What impact does this have on 
the practicing physician?

 ■ DRUG TREATMENT: GOLD STANDARD 
OR NATIONAL DISASTER?

Stimulants are considered the standard of 
medical care for the symptoms of ADHD, ac-
cording to the 2011 practice guidelines of the 
American Academy of Pediatrics.14 They are 
effi cacious and cost-effective when optimal 
dosing is achieved, since the patient usually 
manages treatment independently, requiring 
minimal physician input in the months and 
years after successful titration.
 For these reasons, the use of stimulants 
to  treat ADHD has increased dramatically 
in the last decade. According to the National 
Survey of Children’s Health, as a result of an 
increase in parent-reported ADHD, more US 
children were receiving medical treatment 
for the disorder in 2011 than in any previous 
year reported, and the prevalence of pharma-
cotherapy in children ages 14 to 17 increased 
28% over the 4 years from 2007 to 2011.2 
 Dr. Keith Conners, an early advocate for 
recognition of ADHD, has called the staggering 
increase in the rates of diagnosis and drug treat-
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drug therapy 
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in optimal 
treatment
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ment a “national disaster of dangerous propor-
tions.”15 Nevertheless,  many children and fami-
lies have benefi ted in a cost-effective manner.

 ■ STRATEGIES FOR TITRATION

Physicians typically rely on 4 strategies to ti-
trate stimulants,16 presented below in order of 
increasing complexity.

Prescribe-and-wait
Often, physicians write a prescription and di-
rect the parent to call back or visit the offi ce 
to relay the child’s response after a specifi ed 
period, typically 1 week to 1 month. 
 This method is convenient in a busy prac-
tice and is informative to the physician in a 
general way. The drawback to this method is 
that it seldom results in optimal treatment. 
If the parent does not call back, the physi-
cian may assume the treatment was successful 
without being certain.

Dose-to-improvement
In this approach, the physician monitors titra-
tion more closely and increases the dose until 
a positive response is achieved, after which the 
dose is maintained. This method reduces symp-
toms but does not ensure optimal treatment, as 
there still may be room for improvement.

Forced-dose titration
This method is often used in clinical trials. The 
dose is ramped up until side effects occur and is 
then reduced until the side effects go away. 
 This method often results in optimal dos-
ing, as a forced dose yields a greater reduction 
in symptoms. But it requires close monitoring 
by the physician, with multiple reports from 
parents and teachers after each dose increase 
to determine whether benefi t at the higher 
dose outweighs the side effects and whether 
side effects can be managed.

Blinded placebo trial
Also often used in research, this method typi-
cally requires a research pharmacy to prepare 
capsules of stimulant medicine in low, moderate, 
high, and placebo doses.17 All doses are blinded 
and given over 4 weeks in a forced-dose titra-
tion—a placebo capsule with 3 active medica-
tion doses in escalating order, which is typical of 
outpatient pediatric practice. Placebo capsules 
are randomly assigned to 1 of the 4 weeks, and 

behavior is monitored over the 7 days of admin-
istration by teachers and parents. 
 This strategy has benefi ts similar to those of 
forced-dose titration, and it further delineates 
medicine response—both side effects and be-
havior change—by adding a no-medicine pla-
cebo condition. It is a systematic, monitored 
“experiment” for parents who are wary or dis-
trustful of ADHD pharmacotherapy, and it has 
notable benefi ts.18 It is also useful for teenag-
ers who are reluctant to use medicine to treat 
symptoms. It arrives at optimal treatment in a 
timely manner, usually about 4 to 5 weeks.
 On the other hand, this approach requires 
diligence from families, teachers, and caregiv-
ers during the initiation phase, and it requires 
consistent engagement of the physician team.
 Some pediatricians designate a caregiver 
to monitor titration with the parent; with 
each new weekly dose, the caregiver reports 
the child’s progress to the physician.

 ■ ENSURING ADHERENCE

Essential to effective stimulant treatment for 
ADHD is not whether the medicine works (it 
does),19 but whether the patient continues to 
use it. 
 In treatment studies and pharmacy data-
base analyses, rates of inconsistent use or dis-
continuation of medication (both considered 
nonadherence) were 13.2% to 64% within the 
fi rst year,20 and more than 95% of teenagers 
discontinue pharmacotherapy before age 21.21 
 Clinician engagement at the onset of 
stimulant titration is instrumental to treat-
ment adherence.22,23 When pharmacotherapy 
is loosely monitored during initiation, adher-
ence is highly inconsistent. Some physicians 
wait as long as 72 days after fi rst prescribing a 
medication to contact the patient or family,7 
and most children with ADHD who discon-
tinue their medications do so within the fi rst 
year.24

 ■ FACTORS THAT INHIBIT ADHERENCE

What factors inhibit adherence to successful 
pharmacotherapy for ADHD? 
 Treatment nonadherence is often asso-
ciated with a parent’s perception that the 
medication is not working.25 Physicians can 
often overcome this perception by speaking 

Adherence 
is essential 
to effective 
drug therapy 
for ADHD
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with the parent, conveying that at the start of 
treatment titrating to the optimal dose takes 
time, and that it does not mean “something 
is wrong.” But without physician contact, par-
ents do not have the occasion to discuss side 
effects and benefi ts and tend not to voice fears 
such as whether the medicine will affect the 
child’s physical development or result in drug 
abuse later in life.26 
 At the beginning of treatment, a child may 
become too focused, alarming the parent. This 
overfocused effect is often misunderstood and 
does not always persist. In addition, when a 
child better manages his or her own behav-
ior, the contrast to previous behavior may 
look like something is wrong, when instead 
the child’s behavior is actually normalizing. 
Medicine-induced anxiety—in the child or, 
by association, in the parent—may be mis-
understood, and subsequently the parent just 
stops the child’s treatment rather than seek 
physician guidance.
 Nonadherence is also more prevalent with 
immediate-release than with extended-release 
formulations.27,28 
 Problems can be summarized as follows7:
• Systematic physician observation of re-

sponse to stimulant titration is often miss-
ing at the onset of treatment

• “Best dose” is inconsistently achieved
• Patient adherence to treatment is incon-

sistently monitored.
 The long-term consequences of nonad-
herence to therapy for ADHD have not been 
suffi ciently examined,20 but some groups, espe-
cially adolescents, show problematic outcomes 
when treatment is not applied. For example, 
in one longitudinal study, substance use dis-
order was signifi cantly higher in youths with 
ADHD who were never treated with medicine 
than in “neurotypical” youths and those with 
ADHD who were treated pharmacologically.29 

 ■ BEHAVIORAL INTERVENTION

Although opinions vary as to the advantages 
of drug therapy vs behavioral intervention in 
ADHD, there is evidence that a combined 
approach is best.30–33 Pharmacotherapy works 
inside the skin to reduce symptoms of inatten-
tion and overactivity, and behavioral therapy 
works outside the skin to teach new skills.
 Studies have shown evidence of benefi ts 
of behavioral therapy distinct from those of 
pharmacotherapy.34,35 Results of summer treat-
ment programs in the United States and Japan 
for children ages 6 to 14 have replicated the 
fi ndings of a US National Institute of Mental 
Health study that showed that the programs 
improved performance and resulted in posi-
tive behavior changes (Figure 1). 
 A report from the US Centers for Disease 
Control and Prevention in 2016 stated that 
behavioral therapy should be the fi rst treat-
ment for young children with ADHD (ages 
2 to 5), but noted that only 40% to 50% of 
young children with ADHD receive psycho-
logical services.36 At the same time, the use of 
pharmacotherapy has increased tremendously.
 Beginning treatment with behavioral 
therapy rather than medicine has been found 
to be more cost-effective over time. For chil-
dren ages 4 to 5, behavioral therapy is recom-
mended as the fi rst line by the clinical prac-
tice guidelines of the American Academy of 
Pediatrics.14 Beginning treatment with behav-
ioral intervention has been shown to produce 
better outcomes overall than beginning with 
medication and indicates that lower doses 
may be used compared with pharmacotherapy 
that is not preceded by behavioral therapy.37 

Combining drug 
therapy and 
behavioral 
therapy permits 
lower dosages
for results 
similar to those 
achieved with 
drug therapy 
alone

FIGURE 1. Points earned represent positive behaviors
exhibited during 7-week summer treatment programs held 
from 2000 to 2013. Data are aggregated to show the 
positive behavior change for boys and girls across cohorts.

Based on outcomes data from the Center for Pediatric Behavioral Health, Cleveland Clinic Children’s.
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Findings also indicate that starting with be-
havioral therapy increases the cost-effective-
ness of treatment for children with ADHD.38 
 In the long term, combination therapy leads 
to better outcomes38 and enables the use of lower 
medication dosages to achieve results similar to 
those with drug therapy alone (Figure 2).39–41

 Behavioral intervention has modest ad-
vantages over medicine for non-ADHD 
symptoms,42 as the practice satisfi es the adage 
“pills don’t teach skills.”26 One advantage is 
that caregivers take an active role in man-
aging child compliance, social interactions, 
and classroom deportment, as opposed to the 
relatively passive role of prescribing medicine 
only. Parents and teachers form collabora-
tive partnerships to increase consistency and 
extend the reach of change. In the National 
Institute of Mental Health multimodal treat-
ment study, the only children whose behav-
ior normalized were those who used medicine 
and whose caregivers gave up negative, harsh, 
inconsistent, and ineffective discipline43; that 
is, parents changed their own behavior.
 Parent training is important, as parents must 
often manage their children’s behavior on their 
own the best they can, with little coaching and 
assistance. Primary care physicians may often 
refer parents to established local programs for 
training, and ongoing coaching can ensure 
that skills acquired in such training programs 
continue to be systematically applied. Pharma-
cotherapy is focused almost solely on reducing 
symptoms, but reducing symptoms does not 
necessarily lead to improved functioning. A 
multimodal approach helps individuals adapt 
to demanding settings, achieve personal goals, 
and contribute to social relationships. Out-
comes depend on teaching what to do as well 
as reducing what not to do. Behavioral thera-
py44 shaped by peers, caregivers, teachers, and 
other factors can be effectively remediate the 
diffi culties of children with ADHD.
 The disadvantages of behavioral therapy 
are that it is not readily available, adds ini-
tial cost to treatment, and requires parents to 
invest more time at the beginning of inter-
vention. But behavioral therapy reduces costs 
over time, enhances ADHD pharmacothera-
py, often reduces the need for higher dosing, 
reduces visits to the doctor’s offi ce, maintains 
behavior improvement and symptom reduc-

tion in the long term, and signifi cantly in-
creases quality of care.42 

 ■ A RECOMMENDED ADHD CARE PATH

How do we increase quality of care, reduce 
costs, and improve value of care for patients 
with ADHD? The treatment of ADHD as a 

FIGURE 2. In 2 dose-ranging studies of combined drug 
and behavioral therapy, low- to high-intensity behavioral 
therapy reduced targeted behaviors at lower drug dos-
ages. Behaviors measured were noncompliance with direc-
tives and violations of classroom rules during daily activity 
in a summer camp.

Upper graph from Pelham WE, Burrows-MacLean L, Gnagy EM, et al. A dose-ranging study of behavioral 
and pharmacological treatment in social settings for children with ADHD. J Abnorm Child Psychol 2014; 

42:1019-1031. Copyright 2014, Springer. Reprinted with permission. Lower graph from Fabiano GA, Pelham 
WE Jr, Gnagy EM, et al. The single and combined effects of multiple intensities of behavior modifi cation 

and methylphenidate for children with attention defi cit hyperactivity disorder in a classroom setting. School 
Psychology Rev 2007; 36:195–216. Copyright 2007 by the National Association of School Psychologists, 

Bethesda, MD. Reprinted with permission of the publisher. www.nasponline.org.
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If side effects 
occur, parents 
and physician 
must determine
if they 
outweigh
the benefi ts

chronic condition is collaborative. Several 
practices may be combined in a quality care 
path.

Follow up more frequently 
at the start of drug treatment
Physicians may give more frequent attention 
to the process of pharmacotherapy at the start 
of treatment. Pharmacotherapy is typically in-
troduced by the prescribe-and-wait method, 
which often produces less than optimal dos-
ing, limited treatment adherence, and in-
consistent outcomes.45,46 Though the cost of 
giving a prescription is low, the cost for unsus-
tained treatment is high, and this undermines 
the usefulness of medical therapy. The simple 
solution is systematic titration through fre-
quent contact between the prescribing physi-
cian and the parents in the fi rst few weeks of 
pharmacotherapy. Subsequent ongoing moni-
toring of adherence in the fi rst year is likely to 
reduce costs over time.47

Achieve optimal dosing
Pharmacotherapy should be applied with a 
plan in mind to produce evidence that opti-
mal dosing has been achieved, ie, improve-
ment is consistently observed in school and 
home.48 
 If side effects occur, parents and physician 
must determine whether they outweigh the 
benefi ts. If the benefi ts outweigh the side ef-
fects, then the physician and parents should 
maintain treatment and manage side effects 
accordingly. If the side effects outweigh the 
benefi ts, the titration process should continue 
with different dosing or delivery until optimal 
dosing is achieved or until the physician de-
termines that pharmacotherapy is no longer  
appropriate.
 Though different procedures to measure 
optimal dosing are available, medication ef-
fectiveness can be determined in 7-day-per-
dose exposure during a period when the child’s 
schedule is consistent. A consistent schedule 
is important, as medicine effects are diffi cult 
to determine during loosely defi ned schedules 
such as during school vacations or holidays. 
Involving multiple observers is important as 
well. Teachers, for example, are rarely consult-
ed during titration49 though they are excellent 
observers and are with the child daily when 
medication is most effective.

Integrate behavioral therapy 
Given the evidence that behavioral inter-
vention enhances drug therapy,50 behavioral 
therapy should be integrated with drug ther-
apy to create an inclusive context for change. 
Behavioral therapy is delivered in a variety of 
ways including individual and group parent 
training, home management consultation, 
daily school report cards, behavioral coach-
ing, classroom behavior management, and 
peer interventions. Behavioral intervention 
enhances stimulant effectiveness51 to improve 
compliance, on-task behavior, academic per-
formance, social relationships and family 
functioning.52 
 Behavioral therapy is now generally in-
cluded in health insurance coverage. In ad-
dition, many clinics now offer shared medical 
appointments that combine close monitoring 
of drug therapy with behavioral coaching to 
small groups of parents in order to manage 
symptoms of ADHD at a minimal cost.

Measure outcomes
Measuring outcomes of ADHD treatment 
over time improves care. The primary care 
physician may use electronic medical record 
data management to track a patient’s prog-
ress related to ADHD features. The Clinical 
Global Improvement scale is a 7-point assess-
ment that is easily done by parents and the 
physician at well visits and is ubiquitous in 
ADHD clinical trials.53 Change over time in-
dicates when to suggest changes in treatment.
 Finally, clinicians can demonstrate that 
appropriate, comprehensive care does not 
simply relieve ADHD symptoms, but also pro-
motes quality of life. Healthcare providers can 
guide parents to improve existing abilities in 
children rather than leave parents with the 
notion that something is wrong with their 
child.
 For example, research suggests that some 
patients with ADHD show enhanced creativ-
ity54,55; cognitive profi les with abilities in logi-
cal thinking, reasoning, and common sense56; 
and the capacity for intense focus in areas of 
interest.57 Some authors have even speculated 
that historical fi gures such as Thomas Edison 
and Albert Einstein would have been diag-
nosed with ADHD by today’s standards.58
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 ■ MEETING THE DEMANDS
OF AFFORDABLE CARE

Many children and youth diagnosed with 
ADHD still receive no or insuffi cient pharma-
cotherapy and behavioral therapy. More than 
one-third of children reported by their parents 
as not receiving treatment were also reported 
to have moderate or severe ADHD.59,60 
 At the same time, though more children 
today are being prescribed pharmacotherapy 
when ADHD is diagnosed, physician involve-
ment is often limited during titration,7 and 
treatment usually consists of reducing symp-
toms without increasing adaptive behaviors 
with behavioral therapy.45 In addition, even 
though ADHD symptoms initially improve 
with pharmacotherapy, improvement is not 
sustained because of poor adherence.
 The healthcare costs of ADHD are high 
because impairment extends beyond the 
patient to disrupt family life and even the 

workplace, as parents take time off to manage 
children. Because of uncertain costs of quality 
treatment, the best-practice treatment option 
for ADHD—ie, combined behavioral therapy 
and medicine—is increasingly accessible but 
still not as widely accessible as medication 
treatment. The value of care improves slowly 
while the number of patients continues to in-
crease. However, caregivers have the opportu-
nity to add value to the treatment of  ADHD.
 When we improve medication manage-
ment, improve adherence to treatment, com-
bine behavioral therapy and pharmacotherapy, 
consistently measure outcomes, and recognize 
positive traits of ADHD in our patients, we 
may turn the demands of affordable care into a 
breakthrough for many who live with the con-
dition. ■
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