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Objective.—To identify frequencies of prescribing for antipsy-
chotics among all US children.
Methods.—Data were drawn from the National Ambulatory
Medical Care Survey and the National Hospital Ambulatory
Medical Care Survey, which are national samples of health care
services rendered to the US population. Survey data were used to
determine antipsychotic prescription frequencies for 2–18 year
old US children from 1995–2002.
Results.—During 1995–2002, there were 5 762 193 visits to
health providers by US children during which an antipsychotic
was prescribed. Almost one third (32.4%) of the prescriptions
were associated with visits to nonmental health providers. Fifty-
three percent of the prescriptions were for behavioral indications
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not been carefully studied in children. The overall frequency of
antipsychotic prescribing increased from 8.6 per 1000 US chil-
dren in 1995–1996 to 39.4 per 1000 US children in 2001–2002
(rate ratio 4.89, 95% CI, 2.50-9.55). Across all age groups,
increases for nonstudied indications were even more pronounced
than increases for approved indications.
Conclusion.—The increase in frequencies of antipsychotic pre-
scribing and the large number of children receiving antipsychot-
ics each year reinforce the urgent need to conduct well-controlled
studies of these medications in children.
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Studies involving children in Medicaid programs and
a commercial health maintenance organization have
demonstrated a significant increase in the use of

antipsychotic medications in children, particularly for be-
havioral indications.1–3 The recent increase in antipsy-
chotic use coincides with the introduction of atypical
antipsychotic medications, which lack the risk of move-
ment disorders seen with older antipsychotic medica-
tions.4,5 However, atypical antipsychotics do have side
effects, including risk of substantial weight gain, diabetes,
and cardiac dysrythmias.6–14 Furthermore, preliminary
studies suggest that side effects from atypical antipsychot-
ics may occur more commonly and be more severe in
children than in adults.6,10 Antipsychotic medications have
been studied in only a few controlled trials in children, and
have not been studied at all for many behavioral diagnoses
in children.4,15–19

It is yet unclear whether the trends in Medicaid pro-
grams and a single commercial health maintenance orga-
nization population hold for all US children. This study
was designed to assess if the frequency of antipsychotic

From the Division of General Pediatrics/Department of Pediatrics (Drs
Cooper and Hickson), the Department of Biostatistics (Dr Arbogast and
Ms Ding), the Department of Psychiatry (Dr Fuchs), and the Division of
Pharmacoepidemiology/Department of Preventive Medicine (Dr Ray),
Vanderbilt University, Nashville, Tenn.

Address correspondence to William Cooper, MD, MPH, Vanderbilt
University School of Medicine, AA-0216 MCN, Nashville, TN 37232
(e-mail: william.cooper@vanderbilt.edu).

Received for publication August 5, 2005; accepted November 22,
prescribing has increased in recent years across a repre-
sentative sample of all children in the United States.

METHODS
Data were drawn from the National Ambulatory Med-

ical Care Survey (NAMCS) and the National Hospital
Ambulatory Medical Care Survey (NHAMCS), which are
national samples of health care services rendered to the US
population and conducted by the National Center for
Health Statistics.20 The NAMCS and NHAMCS surveys
obtain information about the health care providers, the
services rendered, and patient characteristics for the US
population. Each survey is based on a multistage sampling
design that includes health care facilities or providers and
patient records. Data collected directly from the health
care sites and/or their records (rather than from the pa-
tients) identify health care encounters.

The basic sampling unit for the NAMCS is the physi-
cian-patient encounter or visit.20 Only visits to the offices
of nonfederally employed physicians classified by the
American Medical Association or the American Osteo-
pathic Association as “office-based, patient care” are in-
cluded in the physician universe. A visit is defined as a
direct, personal exchange between a physician, or a staff
member operating under a physician’s direction, for the
purpose of seeking care and rendering health services.
Visits solely for administrative purposes and visits in
which no medical care was provided are not included.

The NAMCS utilizes a multistage probability design
that involves samples of primary sampling units (counties,
groups of counties, county equivalents, or towns and

townships), physician practices within primary sampling
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units, and patient visits within each practice. The sampled
physicians record a sample of office visits from a ran-
domly assigned 1-week reporting period. Item nonre-
sponse rates are generally 5% or less for NAMCS data
items.

The NHAMCS sampling and data collection methodol-
ogies are similar to the NAMCS. Only visits made in the
United States to emergency departments and outpatient
department clinics of nonfederal, short-stay, or general
hospitals are included. Within emergency service areas or
outpatient department clinics, patient visits are systemati-
cally selected over a randomly assigned 4-week reporting
period.

Surveyed health care providers record up to 6 medica-
tions that were ordered, supplied, administered, or contin-
ued during a visit.20 For each medication, NCHS coders
assign the medication a generic name code, up to 5 ingre-
dient codes, and a drug class code. We identified antipsy-
chotic medications from the generic codes, or in a few
cases, the individual drug code (Appendix 1).20 For the
study, we considered a visit to be when an antipsychotic
medication was recorded to represent a prescription, based
on the typical clinical utilization of these medications.

A visit was eligible for inclusion in the study if it
occurred between 1995 and 2002, and the age of the
patient was between 2 and 18 years of age. Visits were
considered to include an antipsychotic prescription if the
prescribed medication variables included any of the med-
ications listed in Appendix 1. The site of the visit was
assigned as emergency department, outpatient clinic, or
physician office. For the NAMCS data, the provider type
for each visit was assigned as mental health (psychiatry or
neurologist) or nonmental health (all others). For
NHAMCS data, which do not include a specific provider
type variable, mental health visits were defined as visits to
a substance abuse clinic, or visits in which the provider
indicated that psychotherapy or psychopharmacologic
therapy had been administered during the encounter. All
emergency department visits had the provider-type emer-
gency medicine assigned. The provider type for remaining
visits was assigned according to the clinic type (general
medicine, surgery, pediatrics, and obstetrics/gynecology),
which were all grouped as nonmental health providers.

Each visit was characterized according to the child’s
age, ethnicity, race, sex, whether the child was enrolled in
Medicaid, the calendar year of the visit, and the expected
payment type. For each encounter, the provider also re-
corded up to 3 diagnoses. These diagnoses were used to
assign a possible indication for the prescription for each
visit. Diagnoses were prioritized in the following order,
which generally corresponded to the strength of evidence
during the study period for the pediatric use of antipsy-
chotics: schizophrenia (ICD-9-CM code 295) or other
psychosis (codes 292.1, 293, 294.1, 294.8, 297.9, 298,
299.1, 299.8, 299.9, 780.1); Tourette’s syndrome
(307.23); autism (299.0); mental retardation or severe neu-
rologic conditions associated with mental retardation (315,
317, 318.0, 318.1, 318.2, 319, 330.1, 331.4, 345, 348.3,

780.3, V79.2); attention-deficit/hyperactivity disorder
(314) or conduct disorder (312, 313.81); affective disor-
ders (codes 296, 300.4, 301.13, 309.0, 309.1, 309.28, 311);
or other psychiatric conditions (codes 290–319, not listed
above, V40, V66.3, V67.3, V71.0).1

To assure cell sizes of sufficient quantity to provide
reliable estimates of overall antipsychotic prescribing,
study years were collapsed into 2-year groupings: 1995–
1996, 1997–1998, 1999–2000, and 2001–2002. The raw
numbers used for groupings ranged from 126 in 1995–
1996 to 380 for 2001–2002. All raw numbers were within
the range recommended by the National Center for Health
Statistics to use NAMCS and NHAMCS data for national
estimates.20 The denominator population for computing
the antipsychotic visit frequencies was identified from the
January 1 noninstitutionalized population estimate from
the United States Bureau of the Census for the midpoint of
each 2-year period (ie, 1996, 1998, 2000, 2002).21 Anti-
psychotic visit frequencies, expressed as the total number
of visits resulting in an antipsychotic prescription per 1000
children per 2-year interval were computed by dividing the
corresponding visit totals by the number of children ob-
tained from the US Bureau of the Census data. Frequen-
cies for specific indications, grouped as approved and/or
studied in controlled clinical trials versus not approved/
studied were calculated across 4-year intervals due to
sample size across diagnostic indications. Rate ratios and
95% confidence intervals were computed comparing the
2001–2002 frequencies to the 1995–1996 frequencies for
prescriptions and 1999–2002 frequencies to 1995–1998
frequencies for diagnostic indications. Standard errors of
the number of antipsychotic prescriptions per time period
were estimated taking the multistage sampling designs of
NAMCS and NHAMCS into account.22 These standard
errors, along with the delta method, were used to compute
95% confidence intervals for the rate ratios.23 Analyses
were run with SAS version 9.1 (SAS Institute, Cary, NC)
and SUDAAN (RTI International Research Triangle Park,
North Carolina USA) to account for the complex sampling
design of the surveys.

All data were stripped of any elements that would allow
identification of an individual by National Center for
Health Statistics staff. The study was reviewed and ap-
proved by the Vanderbilt University Institutional Review
Board prior to study implementation.

RESULTS
During 1995–2002, there were 5 762 193 outpatient vis-

its to health care providers by US children between the
ages of 2–18 years during which an antipsychotic medi-
cation was prescribed (Table 1). As a group, children with
antipsychotic prescriptions had a mean age of 12.9 years.
Two thirds of the children with antipsychotic prescriptions
were male. Nearly 80% of the visits occurred in physi-
cian’s offices, 14% occurred in outpatient clinics, and 9%
occurred in emergency departments (Table 1). While men-
tal health providers accounted for only 2.3% of nonanti-
psychotic visits, they accounted for over 67% of antipsy-
chotic prescriptions. Nonetheless, 32% of the nearly 6

million antipsychotic prescriptions occurred in visits to
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pediatricians, family medicine physicians, emergency de-
partment physicians, or other types of providers.

The most common diagnosis associated with an anti-
psychotic prescription was attention-deficit/hyperactivity
disorder or conduct disorder, accounting for 29.0% of all
antipsychotic visits (Table 1). Affective disorders (bipolar
disorder/depression) accounted for an additional 23.6% of
antipsychotic visits such that together, behavioral and af-
fective disorders represented more than half of the anti-
psychotic prescriptions during the study period.
Conditions for which antipsychotics have been studied in
children (schizophrenia/psychosis, Tourette’s syndrome,
and autism/mental retardation) accounted for 26% of all
antipsychotic prescriptions.

The number of US children between the ages of 2–18

Table 1. Characteristics of 2–18-Year-Old US Children With Visits
During Which an Antipsychotic Was Prescribed*

Characteristic
Antipsychotic
Prescribed†

Age, y (mean, SD) 12.9 (4.0)
Male (%) 66.5
African American (%) 11.9
Hispanic (%) 10.8
Medicaid (%) 36.7
Site

Emergency department (%) 8.5
Outpatient clinic (%) 13.7
Physician office (%) 77.8

Provider type
Mental health provider (%) 67.6
Nonmental health provider (%) 32.4

Diagnosis associated with antipsychotic prescription
Attention-deficit/hyperactivity disorder/conduct

disorder (%)
29.0

Bipolar disorder/depression (%) 23.6
Nonpsychiatric diagnosis (%) 13.8
Schizophrenia/psychosis (%) 13.5
Anxiety/other psychiatric condition (%) 7.7
Autism/pervasive developmental disorder/mental

retardation (%)
7.5

Tourette’s syndrome (%) 5.0

*National Health Care Survey 1995–2002.
†Weighted sample.

Table 2. Antipsychotic Prescriptions Among 2–18-Year-Old US Childr

Group 1995–1996 1

Number of children* 61 249 041 62
Total ambulatory visits† 300 443 154 323
Number of antipsychotic prescriptions† 493 510
Antipsychotic prescriptions per child, by age‡

All children 8.6
2–12 y* 5.2

13–18 y* 13.5
Antipsychotic prescriptions per child, by provider‡

Mental health provider 4.3
Nonmental health provider 3.8

*Source: United States Bureau of the Census data.
†Source: National Health Care Survey.
‡Expressed as number of visits per 1000 population based on United

§Ratio expressed as 2000–2002 frequency compared to 1995–1996 freque
years increased slightly from 61 249 041 in 1995–1996 to
63 270 000 in 2001–2002 (Table 2). During that same
period, the number of ambulatory visits by children 2–18
years of age increased from just over 300 million in
1995–1996 to 345 million in 2001–2002. These encoun-
ters accounted for 2.5 visits to an ambulatory setting per
child per year.

The absolute number of outpatient antipsychotic pre-
scriptions increased from 493 510 in 1995–1996 to
2 490 720 in 2001–2002 (Table 2). The frequency of an-
tipsychotic prescriptions for all children increased from
8.6 per 1000 children in 1995–1996 to 39.4 per 1000
children in 2001–2002 (rate ratio 4.89; 95% CI, 2.50–
9.55). Similar increases were seen in both 2–12 year olds
and 13–18 year olds, but overall frequencies of prescribing
for 13–18 year olds were higher for all years.

Frequencies of antipsychotic prescriptions increased for
both mental health and nonmental health providers during
the study period (Table 2). There was more than a sixfold
increase in the frequency of antipsychotic prescriptions
during visits to mental health providers and a threefold
increase in the frequency of antipsychotic prescriptions
during visits to nonmental health providers.

Across the 4-year groupings 1995–1998 and 1999–
2002, there was a statistically significant increase in the
prescribing of antipsychotics for both approved indica-
tions and indications for which antipsychotics have not
been carefully studied. For approved indications (schizo-
phrenia, psychosis, Tourette’s syndrome, autism, and
mental retardation), the rate ratio of prescriptions in 1999–
2002 compared with 1995–1998 was 2.49 (95% CI, 1.14–
5.43). Increases for nonstudied indications (attention-deficit/
hyperactivity disorder, conduct disorder, depression, and
anxiety) were even more pronounced with a rate ratio of 3.52
(95% CI, 1.93–6.42).

DISCUSSION
Between 1995 and 2002, the outpatient prescribing of

antipsychotics for children in the United States increased
nearly fivefold. More than 30% of the prescriptions were
from nonmental health providers. In addition, more than half

ational Health Care Survey 1995–2002

998 1999–2000 2001–2002 Rate Ratio§
95% Confidence

Interval

514 62 565 689 63 270 000 . . . . . .
079 306 823 815 345 026 528 . . . . . .
602 1 899 361 2 490 720 . . . . . .

14.1 30.3 39.4 4.89 2.50–9.55
5.1 23.0 25.9 4.97 2.56–9.64

31.0 44.0 63.8 4.74 2.03–11.08

9.6 24.3 28.8 6.75 2.44–18.69
4.5 6.2 10.6 2.79 1.37–5.70

s Bureau of the Census data.
en, N

997–1

247
264
878

State

ncy.
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of the antipsychotic prescriptions were for behavioral indica-
tions or affective disorders, conditions for which antipsychot-
ics have not been carefully studied in children. It does not
appear that temporal increases in serious mental health dis-
orders such as schizophrenia accounted for the increases seen
in this study, as recent studies do not suggest significant
increases in the incidence of schizophrenia.24,25 In addition,
schizophrenia and psychosis accounted for only 13.5% of the
total antipsychotic visits during the study period, so this
diagnosis alone could not explain the increase.

Therefore, the most likely explanation for the study results
is that similar to our findings in the Tennessee Medicaid
population,1 there was a substantial increase in physician
prescribing of antipsychotics during the study period. Fur-
thermore, much of the increase represented the prescribing of
antipsychotics for behavioral indications. The increase coin-
cided with the introduction of atypical antipsychotic medica-
tions, which have a lower incidence of severe neurologic side
effects.4,5 However, the use of antipsychotics for indications
other than psychosis or Tourette’s syndrome has not been
studied extensively.4,15–18,26 Modest evidence from con-
trolled clinical trials does suggest that antipsychotics may
be helpful in reducing severe disruptive behaviors in chil-
dren with autism and mental retardation.27–31 However, no
evidence from controlled studies supports the use of anti-
psychotics for behavioral conditions such as attention-
deficit/hyperactivity disorder. Recent treatment guidelines
for the use of atypical antipsychotics in children with
bipolar disorder drew from studies in adults or retrospec-
tive studies.25 Thus, the increasing prescribing of antipsy-
chotic medications in children for behavioral indications is
concerning given the paucity of information on the overall
benefits and risks of this class of medications in children.

It is possible that the increasing use may result from
providers’ perceptions that there are unstudied or unstated
advantages to these conditions. For example, antipsychot-
ics may serve to ameliorate undesirable manifestations of
some unrelated psychiatric conditions. The lack of infor-
mation to support these assumptions, if they do indeed
result in greater use of antipsychotics in children, high-
lights the importance of further study to identify potential
advantages of these medications.

The trends seen here have been reported previously for
selected populations, including children covered by Med-
icaid and HMOs.1–3 However, these populations may not
represent the experience of all US children. The current
study addresses limitations of previous studies, providing
strong evidence that antipsychotic use indeed is increasing
among US children.

Limitations
The study has some important limitations. While the

NAMCS and NHAMCS are designed to represent the
entire US population, the overall sample size of visits for
children is limited. All study estimates were derived from
cells with sufficient sample size to provide reliable esti-
mates, but this sample size requirement precluded some
analyses such as the year-to-year trends in diagnoses. The

surveys were based on visits rather than on individual
children.20 Thus, it is possible that the increased frequency
of antipsychotic prescriptions represents more prescrip-
tions per child rather than a greater number of children
receiving antipsychotic prescriptions. Even if this were
true, children using antipsychotic medications for longer
periods of time would be exposed to potentially greater
risk. Finally, given the nature of the data, it is not possible
to determine who initiated the use of a particular medica-
tion. It is not possible to know whether primary care
physicians are writing prescriptions for medication ther-
apy that they are initiating, or whether they are refilling
medications begun by a mental health specialist.

Implications
In summary, analyses of NAMCS and NHAMCS data

demonstrated a nearly fivefold increase in antipsychotic
prescribing for 2–18-year-old US children between
1995 and 2002. Over 50% of the antipsychotic prescrip-
tions were for a diagnosis for which antipsychotics have
not been studied in children. There may be little recog-
nized benefits to these medications in many of the
children receiving them, and potential risks do exist.
Thus, the findings of this study reinforce the urgent
need to conduct well-controlled studies of antipsychotic
medications in children. Meanwhile, the individual
health care provider must carefully evaluate currently
available evidence before beginning therapy with these
medications in children.
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APPENDIX 1.

Antipsychotic Medications Identified for Study,
National Health Care Survey

Type Generic Name Generic Codes Drug Codes

Typical Carphenazine 50930
Typical Chlorpromazine hydrochloride 51150
Typical Fluphenazine hydrochloride 52335
Typical Mesoridazine besylate 53435
Typical Perphenazine 54320 32290
Typical Piperacetazine 54505
Typical Thioridazine 55785
Typical Trifluoperazine hydrochloride 55960
Typical Acetophenazine 50040
Typical Haloperidol 52520
Typical Loxapine succinate 53150
Typical Thiothixene hydrochloride 55795
Typical Molindone hydrochloride 53750
Typical Chlorprothixene 51160
Typical Droperidol 51985
Typical Pimozide 54504
Typical Promazine 54850
Typical Oxypertine 01198
Atypical Clozapine 51303
Atypical Risperidone 57126
Atypical Olanzapine 59644
Atypical Quetiapine 59739

Atypical Ziprasidone 70232
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