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ABSTRACT

Background: Attention-deficit/hyperactivity disorder (ADHD) is a common childhood
neurobehavioral disorder characterized by inattention, hyperactivity, and impulsivity.
Prevalence estimates in elementary school children generally range from 3% to 8%.
ADHD is frequently treated with psychostimulant medications, which have been shown
to improve both cognitive and behavioral outcomes for most children.
Objective: The goal of this study was to estimate the total expected costs for the treatment and management of school-age children with ADHD using 6 commonly prescribed
pharmacotherapies: methylphenidate immediate-release/extended-release (MPH IR/ER),
methylphenidate immediate-release (MPH IR), Metadate ® CD (branded MPH IR/ER),
Concerta TM (branded MPH ER), Ritalin ® (branded MPH IR), and Adderall ® (a combination
of dextroamphetamine and amphetamine salts).
Methods: A literature review and clinical assessment using a 27-question survey instrument were used to capture information on the clinical characteristics of ADHD, including common treatment regimens, clinical management of patients, pathways of care,
and components of care. A meta-analysis provided response rates for 3 commonly used
phannacotherapies: Metadate CD, MPH IR, and Adderall. Information from the clinical
assessment and the meta-analysis were used to populate a decision-analytic model to
compute total expected cost for each comparator.
Presented in part at the 13th Annual Academyof Managed Care Meeting, Tampa,Florida, April 18-21, 2001.
Acceptedfor publication September 18, 2001.
Printed in the USA. Reproduction in whole or part is not permitted.

1904

0149-2918/01/$|9.00

A. MARCHEITI ET AL.

Results: The average total annual
expected cost per patient was $1487
for Metadate CD, $1631 for Concerta,
$1792 for MPH IR/ER, $1845 for MPH
IR, $2080 for Ritalin, and $2232 for
Adderall.
Conclusions: Metadate CD had the
lowest total expected cost and Adderall
had the highest total expected cost among
the ADHD pharmacotherapies evaluated.
The differences were attributable to differences in drug-acquisition costs and the
need for in-school dosing of twice-daily
and thrice-daily medications.
Key words: attention-deficit/hyperactivity
disorder, psychostimulants, economic,
methylphenidate, amphetamine. (Clin Ther.
2001 ;23:1904--1921)
INTRODUCTION
Attention-deficit/hyperactivity disorder
(ADHD) is a common neurobehavioral
disorder and one of the most prevalent
chronic health problems affecting schoolage children in the United States. Symptoms include inattention, hyperactivity,
and impulsivity. 1,2 Academic underachievement, 3 troublesome relationships
with family members or peers,4,5 and low
self-esteem are noted often among children with ADHD. Symptoms that appear
early in life may continue into adolescence6 and adulthood7; however, with early
recognition, assessment, and management,
educational and psychosocial problems
can be minimized for most children. 8,9
Reported prevalence rates for ADHD
vary considerably, possibly because of
methodological differences among studies and changes in diagnostic criteria. 1°-13
The use of formal criteria to diagnose ADHD (eg, the Diagnostic and Sta-

tistical Manual of Mental Disorders,

Fourth Edition [DSM-IV] 13) varies among
primary care, psychiatry, and nonphysician mental health providers.14 As a resuit, over the past 20 years, the reported
prevalence of ADHD has ranged from
4% to 12%, or from 8% to 10%, if studies are pooled. 1°-13 Prevalence rates are
9.2% (range, 5.8%-13.6%) in male populations and 2.9% (range, 1.9%-4.5%) in
female populationslS-26; or 6.9% (range,
5.5%-8.5%) in school populations and
10.3% (range, 8.2%-12.7%) in community settings.
Public awareness of ADHD has paralleled the media debate concerning diagnostic processes and the appropriateness
of stimulant therapies. 27 The increase in
stimulant prescriptions for children has
been cited as evidence of potential overdiagnosis of ADHD. 28 In addition, surveys of pediatricians and family physicians reveal wide regional variations in
the amount of stimulants prescribed and
practice patterns for diagnosis. 29,3° However, a search of the MEDLINE, Embase,
and Cochrane databases revealed few
published studies on the economic burden of ADHD on parents or on the health
care system in general. 31,32 These 2 economic studies 31,32 evaluated health care
costs in general for children with ADHD,
but not the costs of treatment for ADHD.
The goal of this evaluation was to assess
the direct costs associated with the pharmacologic treatment of school-age children with ADHD and not indirect costs
such as parents' time lost from work or
long-term costs to society. This health economic evaluation sought to identify and
compare the total expected costs associated with 6 pharmacotherapies used for
the management of ADHD: methylphenidate immediate-release/extendedrelease (MPH IR/ER), methylphenidate
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immediate-release (MPH IR), Metadate ®*
CD (branded MPH IR/ER), Concerta ~Mt
(branded MPH ER), Ritalin ®$ (branded
MPH IR), and Adderall ®§ (a combination
of dextroamphetamine and amphetamine
salts). These therapies were chosen by
virtue of their classification as currently
available psychostimulants in the US formulary (generic and branded forms) of
first-line medications approved by the
US Food and Drug Administration (FDA)
for the treatment of ADHD. Other medications used to treat ADHD (eg, pemoline, desipramine, bupropion) were not
included because they are rarely used
(National and Therapeutic Drug Index,
IMS Health, 2000), are not considered firstline treatments for ADHD, and with the
exception of pemoline, are not approved
by the FDA for ADHD. The evaluation was
conducted from the payer perspective.
School-related costs were included based
on results from a stakeholder survey of
managed care organizations (MCOs) that
indicated that payers were concerned with
costs associated with dosing of medications at school.
MATERIALS A N D M E T H O D S
A stakeholder survey of MCOs was conducted to accurately identify attributes for
model development. The telephone survey included questions about each plan's
policies regarding generic use, formulary
inclusion, coverage for mental health care
*Trademark: Metadate® CD (Celltech, Rochester,
New York).
tTrademark: Concerta (Alza Pharmaceuticals,
Mountain View, California).
*Trademark: Ritalin® (Novartis Pharmaceuticals,
East Hanover,New Jersey).
§Trademark: Adderall® (Shire US Inc, Florence,
Kentucky).
TM
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professionals, and the plan's interest in
educational/societal costs.
A 27-item survey created to assess clinical practice was sent to 5 recognized clinical experts (who regularly treat children
with ADHD in their practices) for feedback on treatment pathways and the human and material resources dedicated to
patient care. Responses were pooled and
analyzed, and discrepancies were resolved
through follow-up discussions with experts. Using survey results, a clinical algorithm for ADHD management was developed and returned to experts for face
validation or modification (Figure 1). On
approval by the experts, the algorithm was
adopted as the analytic framework for an
economic model to compute total expected costs.

Components of Care and Cost
Components of clinical care (office visits, laboratory tests, and therapeutic interventions) identified in the survey were
each assigned a monetary value. Cost data
for physician visits and laboratory tests
were taken from the 2001 National Physician Fee Schedule and the 2001 Clinical
Diagnostic Laboratory Fee Schedule, respectively (Table I). Drug-acquisition
costs were based on average wholesale
prices listed in the April 2001 Drug Topics ® Red Book ®33 (Table II). For Concerta
and Metadate CD, weighted average daily
dose in milligrams was computed based
on clinical trial data (Table II). 34,35
Dosages for the other pharmacotherapies
were based on information from the respective manufacturers' product package
inserts.
Costs associated with dosing at school
were derived from a telephone survey of
8 public elementary schools in 4 randomly
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Table I. Costs for medical contacts and laboratory tests.
Cost of
Initial
Assessment*

Frequency

Cost of
Follow-up
Visits*

Frequency

Pediatrician

$167.57
$117.07
(second visit)

2 visits
per month

$78.81

1 visit per
4 months

Psychiatrist

$151.50

2 visits in
month after
4 failures

$100.62

1 visit per
4 months
(if required)

Psychologist

$90.00

2 visits in
month after
4 failures

$90.00

1 visit per
4 months
(if required)

Laboratory tests t

$17.87

1 time with
first visit

$17.87

1 time per
year; 2 times
if >4 failures

*Source: 2001 National Physician Fee Schedule.
tSource: 2001 Clinical Diagnostic Laboratory Fee Schedule.

Table II.

D r u g costs for c o m m o n l y used p h a r m a c o t h e r a p i e s
hyperactivity disorder.

for attention-deficit/

Drug
Comparator

Manufacturer

Dose

Cost per
100 Tablets*

Cost per
Day

Metadate CD
MPH IR/ER
MPH IR
Concerta
Ritalin
Adderall

Celltech
Superior/Mallinckrodt
Superior
Alza
Novartis
Shire

40.8 mg t QD
20 mg QD/20 mg QD
20 mg TID
39.6 mg t QD
20 mg TID
20 mg BID

$115.60'
$63.53/$111.95
$63.53
$234.00 Ir
$85.78
$154.20

$2.36 §
$1.75
$1.91
$2.77 §
$2.57
$3.08

MPH = methylphenidate; IR = immediate-release; ER = extended-release.
*April 2001 Drug Topics ® Red Book®. 33
~Weighted dose based on clinical trial data.34,35
~Pricing of Metadate CD provided by Celltech.
§Weighted dose was multiplied by cost per milligram to yield cost per day.
I~PriceAlert, May 2001.
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selected states (Idaho, Oregon, Utah,
and Washington, 2 schools per state) and
were included in the model for those
pharmacotherapies requiring a midday
dose. The schools were randomly selected based on their willingness to respond
to survey questions. Respondents included school nurses or members of office
staff for schools without a full-time
nurse. Collected data included the number of students at each school, the number of children with ADHD requiring
midday dosing of medication, and detailed
information about the process each school
uses to administer medication. These data
were used to provide a per-child cost
estimate for time spent by school personnel on tasks related to storage, preparation, paperwork, and actual administration of medication, as well as the training
of personnel.

Literature Review
The initial literature search of the
MEDLINE, Embase, and Cochrane databases yielded a total of 410 articles
for consideration in the meta-analysis.
Search terms included ADHD or attentiondeficit/hyperactivity disorder, methylphenidate, amphetamine or dextroamphetamine, and trial or study. All
410 articles identified by the literature
search were reviewed and assessed by
2 independent reviewers (T.R.E. and
M.I.) for inclusion in the meta-analysis
based on adherence to the following criteria: randomized controlled trial, confirmed diagnosis of ADHD, appropriate drug comparator, children and/or
adolescent study participants, no comorbidities, and reported outcome measure. Discrepancies were settled through
consensus.

Mem-Ana~s~
Probabilities of clinical success, failure, and related information were derived
from a meta-analysis of the contemporary
medical literature in the MEDLINE,
Embase, and Cochrane databases. Data
derived in the analysis were incorporated
into the model to weight all outcomes and
related costs and ultimately to compute
a total per-patient expected cost for each
comparator. Because the model required
probability data expressed as the proportion of treated patients who responded
to treatment, which is not normally reported in studies of ADHD, a stepped approach to data analysis and synthesis was
employed.
First, an effect size (ie, Cohen's d) 36 for
each outcome within each study was calculated by taking the group mean at end
point for each outcome minus the corresponding mean for the placebo group at
end point divided by the pooled standard
deviation for those data. Second, Tukey's
jackknife method 37 was used to calculate
an overall effect size for each study. The
mean of all effect sizes from all studies
was calculated. This mean was then recalculated, omitting each study in turn, to
give a set of individual effect sizes. These
effect sizes were then weighted by the
number of studies and subtracted from the
overall mean, which provides an effect
size that represents the true overall effect
of the drug, regardless of outcome measure. Third, effect sizes were combined
using a random-effects model to determine the area under the curve for each
drug comparator, thereby providing an estimate of the underlying response rate.
Such methods and analyses are widely accepted and commonly employed in similar circumstances. 38
1909
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Economic Model
One comparator arm of the economic
model is presented in Figure 1. Branches
emanating from each comparator arm
were identical for all comparators. Total
expected cost for each comparator
arm was derived by summing costs associated with each treatment branch (drugacquisition cost, physician visits, laboratory tests, and in-school dosing costs
for twice-daily and thrice-daily pharmacotherapies) and weighting that total
by the probability (response rate) associated with that branch. The costs for each
branch were then summed to give the
total expected cost for treatment with
that comparator. The number, frequency,
and type of physician visit varied depending on the specific treatment branch
(Table I).

RESULTS
Representatives of MCOs who were surveyed indicated that both the payer and
the societal perspective were important in
an economic model of treatments for

ADHD, and that they would like to see an
economic model that included costs associated with treatment at school.
Ten articles were deemed acceptable
by reviewers for data extraction and analysis. 39-48 The principal reasons for excluding articles were inappropriate outcome
measure, inappropriate study design, inappropriate disease condition, inappropriate patient population, and unextractable
data. Computed response rates are presented in Table III. There were no statistically significant differences among response rates for any comparators, as
indicated by overlapping 95% CIs. For 3
of the comparators, adequate trial data
were not available for meta-analytic purposes; response rates for these 3 comparators were derived from existing data
to provide a relative estimate of the total
expected cost for all commonly used pharmacotherapies. The response rates for
Ritalin and MPH IR/ER were assumed to
be similar to those for MPH IR (78.7% as
computed in the meta-analysis). To estimate the response rate for Concerta, the
mean of response rates for Metadate CD,
Adderall, and MPH IR were used.

Table III. Response rates with drugs for attention-deficit/hyperactivity disorder.*
Drug

Metadate CD*

MPH IR$

Adderall*

No. of patients
No. of studies
Mean response rate
95% CI
SD
Variance

119
1
80.6%
73.5%-87.7%
4.44
19.69

965
13
78.7%
74.7%-82.4%
2.50
6.25

21
1
82.7%
66.5%-98.9%
10.13
102.52

MPH IR = methylphenidate immediate-release.
*Includes only those drugs for which response rates could be determined from the meta-analysis.
tData derived from Celltech Trial M-0014.35
SEstimated based on meta-analysis.
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The clinical assessment survey provided
information on the nature, frequency, and
duration of medical contacts, the nature
and frequency of laboratory testing, and
the pathways of care in clinical practice.
Although practice patterns vary widely, 3°
the clinical assessment provided an estimate of the frequency of medical contacts.
For example, once a diagnosis of ADHD
is confirmed, a treating physician may see
a juvenile patient twice during the first
month and once every 4 months thereafter,
if the child is controlled with the prescribed medication. More frequent followup is required if adequate control is not
achieved or adverse events occur, and the
dosage must be adjusted. Alternatively, if
a child continuously fails to respond to
medication, contact with a psychologist
and/or psychiatrist is likely. The economic
model applies frequency of medical contacts equally across all comparators.
Response rates computed by metaanalysis were based on clinical trials with
varying lengths of treatment and evaluation. The evaluation period chosen for the
model was 4 weeks, based on expert input for the average time used to evaluate
response to medications. Children who
responded adequately to medication by
the end of 4 weeks were considered treatment responders. An assumption of the
model was that if children who responded
to treatment continued on the medication,
they would continue to respond for the
1-year period. If a child did not respond
by the end of 4 weeks (or experienced adverse events related to the medication),
we assumed that the dose would be adjusted in clinical practice and the child
would be reevaluated after 4 weeks. If
once again the child did not respond, he
or she would be reevaluated and the medication would be switched. If after 4 eval-

uations (1 evaluation period = 4 weeks) a
child still had not responded, we assumed
that he or she would require psychological and/or psychiatric interventions (Figure 1) in addition to primary ADHD care.
Based on these clinical scenarios (Figure 1) and the cost of consumed resources
through all pathways of care (Tables I and
II), the average total annual per-patient
expected cost ranged from $1487 (Metadate CD) to $2232 (Adderall) (Table IV).
All comparators except Metadate CD
and Concerta require a midday dose,
which would normally be administered at
school. Based on the in-school dosing survey, 88% of schools had an office staff
member administer medication and 12%
had a school nurse perform this task. The
weighted average total annual cost for this

Table IV. Total annual, per-patient expected cost of pharmacotherapies
for attention-deficit/hyperactivity
disorder.*
Pharmacotherapy
Metadate CD
Concerta
MPH IR/ER
MPH IR
Ritalin
Adderall
Medicaidt

Total Expected Cost
$1487
$1631
$1792
$1845
$2080
$2232
$1795

MPH = methylphenidate; IR = immediate-release;
ER = extended-release.
*These data were derived fromthe economicmodel,
using response rates (Table liD, costs associated
with treatment (Table I), and drug-acquisitioncosts
(Table II).
*Average reimbursement for total treatment costs
(including medications)for a child with attentiondeficit/hyperactivity disorder (Centers for Disease
Control and PreventionDevelopmentalDisabilities
Branch, 1999).
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task (including maintaining inventory and
paperwork as well as preparation and administration of medication) was $531 per
child, which includes a $35 training cost
(Table V). This additional cost contributed
to the total expected cost for all comparators except Metadate CD and Concerta,
which are administered once daily.

Sensitivity Analyses
Rank-order sensitivity analyses were
used to test the robustness of study findings and assess the impact of key variables on study results, specifically, the
rank order of products according to their
related expected costs. Because Metadate
CD had the lowest total annual perpatient expected cost and the highest
ranking among the 6 comparators, it was

compared to MPH IR, which had the lowest drug-acquisition cost per tablet. Based
on the sensitivity analysis, expected cost
parity is achieved if the acquisition cost
of MPH IR is reduced 54%, from $0.65
to $0.30 per tablet, which is unlikely
(Figure 2). Consequently, the ranking of
Metadate CD is considered to be stable in
this regard. Another important variable
for total expected cost is in-school dosing, which would have to decrease from
$531 to $216, or 59%, before MPH IR/ER
and Metadate CD reach parity in terms of
total expected annual cost (Figure 3). The
potential for this reduction is low, because
the cost estimate used for in-school dosing in the analysis is already considered
to be conservative. For example, in our
model, the time allotted for in-school dosing was 12 minutes per day. However,

Table V. Cost estimate for in-school dosing of medication for attention-deficit/hyperactivity
disorder (ADHD).
Cost
School nurse
Office staff
Training cost §
Total cost II

Proportion of Children*

Annual Cost per Childt

Weighted Costs

0.12
0.88
NA
NA

$875
$444
$35
$531

$105
$391
NA
NA

*Of the 8 schools surveyedto evaluate how medicationis dispensed, 12% used nurses to dispenseADHD medication, and 88% used office staff members.
tBased on the survey, the tasks involvedwith in-schooldosing of ADHD medication include medication inventory, paperwork, communicationwith parents/physician,state-required locked storage of medication, dispensing medication,and finding the child if he/she forgets to come for the medication.On average, the person dispensingthe medicationspends ~1 hr/wk per child multipliedby the total numberof weeks in a school
year (36 weeks). The annual cost per child is based on the individual'scompensation(annual salary for nurse
[$35,0001) and an hourly rate for an office staff person ($12/hr) multipliedby the total time spent per child.
*Weighted cost is the annual cost per child, weighted by the proportionof schools using a nurse versus an office staff member lbr dispensingmedication.
§Trainingcosts are based on the salary of the district nurse ($50,000 annually),for 2 days ($555) of training
per school. Costs for training materials are not included.Dividingthis total by the mean number of children
with ADHD per school (16) yields a per-child training cost of $35.
11Thetotal cost of in-schooldosingper child equals the weighted average cost of personnelsalary ($105 + $391)
plus the per-childtraining cost ($35), for a total of $531.
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Figure 2. Sensitivity analyses for methylphenidate immediate-release (MPH IR) and
Metadate CD. Expected values are shown for each comparator if the acquisition cost of MPH IR is varied. The total expected cost of MPH IR would reach
parity with Metadate CD if its acquisition cost were reduced from $0.65 to
$0.30 per pill (vertical dashed line), a 54% reduction. MPH = methylphenidate;
IR = immediate-release; ER = extended-release.

based on the school survey, in-school dosing of ADHD pharmacotherapy involved
not only administration of the drug but
also various other tasks, including finding
the child in the school, taking inventory
of the drugs, keeping the drugs secured
at all times (as required for a class II
substance), notifying parents about the
need for refills, and completing paperwork. These tasks are likely to require
>12 minutes per day. In addition, based

on survey results, only 12% of children
were administered these drugs by a school
nurse. A recent report from the US General Accounting Office49 indicates that nationwide, 60% of schools use a school
nurse to administer ADHD medications
and 40% use an office staff member. If
nationwide, the proportion of schools using a nurse is >12%, then the contribution of their higher salaries to the total
cost of ADHD treatment would increase.
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Figure 3. Sensitivity analyses for in-school dosing. Expected values are shown for all
comparators if the cost of in-school dosing is varied. Metadate CD retains its
ranking as the comparator with the lowest expected cost until the cost of inschool dosing is reduced from $531 to $216 (vertical dashed line), a 59% reduction. MPH = methylphenidate; IR = immediate-release; ER = extendedrelease.

Table VI indicates the reductions in
drug-acquisition cost required for each
comparator to reach parity with Metadate
CD. In terms of effectiveness, all comparators were evaluated to estimate
the change required to reach parity
with Metadate CD. The results are
presented in Table VII. Overall, the change
in response rates would have to be substantial for Metadate CD to lose its ranking. For example, the response rate of
1914

Metadate CD must be reduced from 80.6%
to 58.9% (a decrease of 21.7%) for the
drug to drop in rank order for the lowest
expected cost.
When the total per-patient expected
annual costs reported in Table IV are
applied to ADHD prevalence data, the
total expected cost for all pediatric
patients in the United States ranges
from -$2 billion to ~$11 billion (Table
VIII).

A. MARCHETFI ET AL.

Table VI. Threshold analyses for drug-acquisition costs.*

Drug
Comparator
Concerta
MPH IR/ER*
MPH IR/ER*
MPH IR
Ritalin
Adderall

Cost
per Day

Cost per Day
Required to Reach
Parity with Metadate CD

$2.77
$1.12
$1.12
$1.92
$2.58
$3.08

$2.40
<0.00
$0.25
$0.90
$0.90
$1.84

Reduction
Required to Reach
Parity with Metadate CD (%)
13
>100
77
53
65
40

MPH = methylphenidate; IR = immediate-release; ER = extended-release.
*Threshold analyses indicate price point at which comparator reaches expected-cost parity with Metadate CD.
qR drug-acquisition cost changed only.
*ER drug-acquisition cost changed only.
DISCUSSION
Although an increase in stimulant use in
children has been cited as evidence o f
overdiagnosis of A D H D , 5° epidemiologic
research indicates that only ~12% of children d i a g n o s e d with A D H D are being
treated with pharmacotherapies. 51,52 The
increase in stimulant prescriptions is most
likely due to an improved understanding

of the disorder and its subtypes; therefore,
more children are receiving appropriate
diagnoses and treatment. If the long-term
consequences of untreated A D H D could
be prevented with efficacious treatment,
the indirect costs to society might decrease. The total expected cost reported in
this analysis is from the p a y e r perspective. F r o m the societal perspective, however, the current analysis likely underesti-

Table VII. Threshold analyses for response rates.*

Comparator

Increase in Response Rate
Required to Reach Parity
with Metadate CD (%)

Reduction in Response Rate
Required for Metadate CD to Reach
Parity with Comparators (%)

Metadate CD
Concerta
MPH IR/ER
MPH IR
Ritalin
Adderall

0
MOO
>1130
>100
> 100
>100

0
-22
-38
-42
-59
-70

MPH = methylphenidate; IR = immediate-release; ER = extended-release.
*Threshold analyses indicate the percent change required for each comparator to reach expected-cost parity with
Metadate CD.
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Table VIII.

Total expected cost of pharmacologic treatment of attention-deficit/
hyperactivity disorder (ADHD) based on population estimates.

Pharmacotherapy
Metadate CD
Concerta
MPH IR/ER
MPH IR
Ritalin
Adderall

Expected
Cost

No. of ADHD
Patients (millions)*

Total Expected
Cost (billions) t

Expected Incremental
Spending (millions)*

$1487
$1631
$1792
$1845
$2080
$2232

1.8-4.9
I. 8-4.9
1.8-4.9
1.8-4.9
I. 8-4.9
1.8-4.9

$2.66-$7.29
$2.94-$7.99
$3.23-$8.78
$3.32-$9.04
$3.74-$10.19
$4.02-$10.94

$0
$259-$706
$549-$1494
$644-$1754
$1067-$2905
$1341-$3650

MPH = methylphenidate; IR = immediate-release; ER = extended-release.
*Based on US Census 2000 data.55
*Computed by multiplying a conservativeADHD prevalence estimate of 3% to 8% by the number of children
in the US population, according to US Census 2000 data.55
*Computedby subtracting the range of total expected cost for each comparator from the range of total expected
costs for Metadate CD.
mates the total cost of ADHD, because indirect costs such as time lost from work
for parents, class disruption, and social
problems related to drug abuse, alcohol
abuse, and criminal activities were not included. The expected costs from the current analysis are consistent with Medicaid
reimbursement claims (including drug
costs) used to estimate annual direct costs
for treatment of A D H D ($1795). 53
In our analysis, the total expected cost of
pharmacological treatment of ADHD ranged
from -$2 billion to ~$11 billion. Others have
estimated these costs at $3 billion. 54 Thus,
the differences in expected cost among products can lead to impressive cost savings or
incremental spending at the national level.
Between 1.8 and 4.9 million children 55 in
the United States have ADHD and may require pharmacotherapy. By applying these
numbers to the total expected costs for drug
comparators in this study, incremental
spending can be estimated. For example,
according to our analysis, expected incremental spending related to generic MPH IR
1916

(acquisition cost of $1.91/d) compared with
Metadate CD (acquisition cost of $2.36/d)
would range from $259 million to $706 million. This expected incremental spending
associated with genetic MPH IR underscores the need to evaluate competitive interventions beyond their acquisition costs
and to consider other resource consumption, clinical success rates, and compliance
issues related to each alternative.
Although compliance was not included
as a variable in the current expected cost
analysis, previous research in other therapeutic areas has demonstrated that oncedaily dosing has a compliance benefit over
twice-daily or thrice-daily dosing. 56 To assess the possible impact of dosing schedule on compliance, 3 scenarios were evaluated for all comparators except Metadate
CD and Concerta. For those pharmacotherapies requiting >1 dose per day, expected cost was recalculated, assuming
that lowered compliance resulted in reduced efficacy. For example, if we assume
that reduced compliance results in a 25%

A. MARCHETTI ET AL.

reduction in efficacy, the total expected
cost of treatment with Ritalin would increase from $2080 to $2190 per year, and
the cost for MPH IR/ER would increase
from $1792 to $1945 per year. This increased total expected cost is not observed
with Metadate CD or Concerta, because
compliance should be greater with drugs
dosed once daily than with drugs dosed 2
or 3 times daily. These results suggest that
although acquisition cost may be lower
(eg, generic methylphenidate) and efficacy
might be slightly higher (eg, Adderall),
lack of compliance may result in higher
total expected costs.
It should be noted that while schoolrelated costs for management of ADHD
are not borne by payers, we included them
in our model based on input from payers
who noted the importance of such factors
and other quality-of-life variables that affect parents' and teachers' management of
ADHD. The sensitivity analysis shown in
Figure 3 reflects computations of total expected costs with and without the schoolrelated expenses.

when accompanied by complex comorbidities, are likely to vary substantially
from the costs computed herein for the
management of a typical case. Elucidation of the impact of comorbid conditions
on the costs of care must await future
analyses.
Overall findings indicate that the likely true costs associated with the treatment of ADHD may be reduced by oncedaily dosing regimens. Other factors,
such as the need for parents to take
time off from work to assist in the administration of medication at school, as is
sometimes required, are not considered in
our computed costs of treatment. If
they were, such factors likely would further contribute to the differential costeffectiveness of once-daily dosing regimens. Although beyond the scope
of this report, issues such as parental
convenience, preference, and other
quality-of-life variables may be important additional considerations in the
selection of cost-effective pharmacotherapy for ADHD in medication
formularies.

CONCLUSIONS
Among the 6 pharmacotherapies evaluated, Metadate CD had the lowest total
expected cost, and Adderall had the
highest total expected cost. These differences were attributable to differences
in drug-acquisition costs and the necessity for in-school administration of
pharmacotherapies that are dosed 2 or 3
times daily. Additional savings may be
realized with a once-daily regimen versus a twice-daily or thrice-daily regimen
because a midday dose is not required,
potentially contributing to improved compliance. However, it should be noted
that the costs for the treatment of ADHD,
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