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Psychotropic Practice Patterns for Youth

A 10-Year Perspective

Julie Magno Zito, PhD; Daniel]. Safer, MD; Susan dosReis, PhD; James F. Gardner, ScM; Laarenct: Magdrr, PhD;
Karen Soehen, PhD; Myde Boles, PhD; Frances Lynch, PhD; Mark A. Riddle, MD

Oblectlve: To examine changes in the full spectrum of
psychotropic medication treatment for youths from 1987
to 1996.

Methods: A population-based analysis of community
treatment data on nearly 900 000 youths enrolled in 2 US
health care systems included (1) computerized Medic
aid data from 2 states (a midwestern state and a mid
Atlantic state) composed of outpatient prescription claims
and enrollment records and (2) computerized prescrip
tion dispensing records from a group-model health main
tenance organization. Ten I-year cross-sectional data sets
from 1987 through 1996 were analyzed.

Results: Total psychotropic medication prevalence for
youths increased 2- to 3-fold and included most classes
of medication. The rapid growth since 1991 of a-ago
nists, neuroleptics, and "mood stabilizer" anticonvul
sants was particularly notable. The 1996 prevalence of
any psychotropic medication among youths younger than
20 years was remarkably similar (5.9%-6.3%) across all

3 sites, with stimulants and antidepressants consis
tentlyranked first and second. Medicaid rates almost al
ways exceeded health maint.enance organization rates by
large margins, particularly for a-agonists, neuroleptics,
"mood stabilizer" anticonvulsants, and lithi.um. Youths
in health maintenance organizations had rates similar to
Medicaid-insured youths for antidepressants and hyp
notics. Over the decade, there was a proportional in
crease in females receiving stimulants and in males
receiving antidepressants, particularly for the to- to 14
year-old group. The prevalence ratios of whites to Afri
can Americans narrowed substantially in 1 Medicaid site.

Conclusions: Youth psychotropic treatment utiliza
tion during the 1990s nearly reached adult utilization
rates. Youth findings can be usecllo accurately assess the
duration of treatment and unforeseen practice pattern
changes, and to identify safety concerns.
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NCREASED UTILIZATION ofpsycho
tropic medication for the treannent
ofbehavioral and emotional prob
lems in children and adolescents
has received widespread attention

in the pastdecade. This attention is reflected
in news coverage of research, in updated
clinical practice standards, 1.2 in the Surgeon
General's national action agenda for chil
dren's mental health,3 in consumer-spon
soredi and government-sponsoredsconsen
sus building, in federal initiatives related to
drug product labeling for pediatric indica
tions,6 and in altered standards for evalua
tion and safety.7 Heightened awareness of
increased medication prevalence rates has
generated ex-planations related to improved
treatment access and referralS as well as to
efforts that might ensureappropriateness by
prodUcing guidelines and algorithms.9.

11

To date, the extent of psychotropic
medication treatment for youths receiv
ing care in community settings has been

reported l2
-
IS with low-moderate reliabil

ity or from local samples. Moreover, most
empirical studies l "-15 have focused on
stimulants, the most commonly used psy
chotropic medications for the treatment
of attention-deficit/h}-peractivity disor
der, the most common child psychiatric
disorder. Knowledge ofpsychotropic uti
lization trends from data sources in mul
tiple regions of the United States and large

For editorial comment
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populations would enhance the evidence
base for youth psychopharmacology. This
article presents a systematic approach for
defining youth populati.ons and compar
ing psychotropiC utilization with respect
to the follOWing 4 critical variables: age,
gender, race or elhnicity, and insurance
status. The specific aim is to provide an
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overview of the prevalence and patterns of use across all
major psychotropic medication classes during a decade
in which there were substantial clinical and policy changes
that affected the youth population in the United States.

:m:T1IODS

STUDY DESIGN

A cross-sectional design for each of 10 years 0987-1996)
was llsed to characlerize ps)'chotropic medication utilization
for youths younger than 20 years. Trends were depicted as the
annual prevalence of psychotropic treatments during the decade.

DATA SOURCES

Data for the study are based on computerized administrative
claims and medical records data from 2 health care systems.
The computerized administrative claims data represent 2 geo
graphically distinct Medicaid populations, 1 in a midwestern
state (MWM) and 1 in a mid-Atlantic state (MAM). These data
comprise the fee-for-service payment category, which in the
study years represented most t;;=: 75%) Medicaid-enrolled youths.
The second health care syslem data set is derived from com
puterized records ofa large, nonprofit, group-model health main
tenance organization (HMO) serving a predominantly em
ployed population in the Norl hwest region of the United States.
The University of Maryland (Baltimore) institutional review
board granted the study an exemption from written patient con
sent because data were received v.'ith coded identifiers that could
not be linked to the individual.

STUDY POPULATION

The LOtal enrollment (continuous and noncontinuous [cover
age for part of the year]) for each I-year period for youths
younger than 20 years in 1987 and 1996, respectively, was as
follows: MWM, 627187 and 645356; MAM, 138018 and
121700; and HMO, 111686 and 130638. Nonwhites were over
represented in the Medicaid populations and were underrep
resented among HMO enrollees according to general statisti
cal profiles of the settings as previously described.2

•

STUDY PROCEDURES

Each state's Medicaid fee-for-service reimbursement claims for
psychotropic prescription drugs were organized into a data set
according to previously published methodsY The HMO medi
cation records comprised computerized psychotropic prescrip
tion dispensing data for the study periods and were organized
into the same pharmacologic calegories as the Medicaid pre
scription data.

Medication categories were defined according to the Ameri
can Hospital Formulary Syslem. 'B The group included several
medications that are typically used to treat behavioraL and emo
tional disorders in children or that have both medical and psy
chialric usage. The major classes of psychotropic medications
included antidepressants, anxiolytics, hypnotics, lithium, neu
roleptics, and stimulants. Subclasses were create.d for antide.
pressants (selective serotonin reuptake inhibitors [SSRls], tri
cyclic antidepressants [TCA], and "other" antidepressants
Itrazodone hydrochloride, bupropion hydrochLoride, mapro
tiline hydrochloride, and \'enlafaxine hydrochloride]); anxio
lytics and hypnotics (benzodiazepines and nonbenzodiaz
epines); and stimulants (methylphenidate hydrochloride,
amphetamines, and pemoline). Other medication groups that
are often used in psychialry included "mood stabilizer" anti-

convuLsants (valproate sodium, carbamazepine, and gabapen
tin), classically used to treat seizure disorders but increasingLy
used to control aggression or mania; a-adrenergic agonists
(clonidine hydrochloride and guanfacine hydrochloride) that
are. indicated for the treatment of adult hypertension, but are
increasingly used to treat the insomnia that accompanies at
tention.deficitlhyperactivity disorder or stimulant treatment;
and an antianxiety-antihistamine (hydroxyzine hydrochlo
ride), which has use for both medical and psychiatric pur
poses.

DATA ANALYSIS

In establishing the prevaLence of use, the numerator data re
flect youths v.'itll a prescription claim for any psychotropic medi
cation during each of 10 one-year intervals from 1987 through
1996. The denominator data reflect the totaL enrolled youth
population for each year and were subdivided for specific so
ciodemographic analyses. Population-based period preva
Lence and 95% confidence intervals for totaL, class-specific, and
subclass-specific psychotropic medications were calculated ac
cording to health care site. Time trends for the lO-year period
(1987-1996) were aLso assessed. Psychotropic medication preva
lence was measured as the number of youths among each 100
(or 1000) enrolled youths with at least 1 prescription claim or
dispensing record for a psychotropic medication in the study
year. Descriptive measures of prevalence were established in
terms of age, gender, and, for the Medicaid enrollees, race or
ethnicity. Medicaid enrollee self-reported race or ethnicity in
formation was categorized into while, Africian American, and
all others. To measure gender and racial disparities, the male
female and white-African American prevalence ratios were cal
cuLated for any psychotropic medication and for specific drug
classes. Confidence intervals for the prevalence ratios were
calculated in a standard manner by means of a Taylor series
approach. 2•

RI:SlILfS

POPULATION CHARACTERISTICS

The sociodemographi.c characteristics of enrollees for each
health care site at the start and end of the decade are shown
in Table 1 . Males and females were equally represented
among enrollees in all 3 sites; however, the age distribu
tion differed between Medicaid and HMO youth enroll
ees. Specifically, the Medicaid populations comprised pro
portionally more enrollees younger than 5 years and fewer
15- to 19-year-olds compared with the HMO popula
tions, where enrollees were equally distributed across age
groups. Most of the MAM population was African Ameri
can, although there was a substantial proportional de
cline in these enrollees in 1996 (65%) from 1987 (50%),
accompanied by an increase in whites and in other mi
norities (largely Hispanic). In MWM, there was a white
predominance, which was stable across the study period.

TRENDS IN PSYCHOTROPIC
MEDICATION PREVALENCE

During the decade examined in this study, there was an
overall 3-fold increase in total psychotropiC medication
prevalence among HMO (to 5.9%) and MWM (to 6.3%)
youths, and a doubling among MAM youths (to 6.2%)
(Table 2). Most of this growth took place after 1991.
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Table 1. Characlerlstlcs of Ihe Population From 3 Health Care Siles

Health Care Service Syslem

MAM MWM HMO
Demographic I
Characteristics 1987 1996 1987 1996 1987 1996

Enrollees, No. 13801 B 121700 627187 645356 111686 130638
Sex, %

M 49 48 50 49 51 51
F 51 52 50 51 49 49

Age, %of patients, y
Q-4 35 36 30 38 23 23
5-9 26 26 29 28 26 25
10-14 20 18 21 19 25 26
15-19 19 20 20 15 26 26

Racelethnlclty, %
White 33 39 63 63 NA NA
African American 65 50 31 33 NA NA
Other 2 11 6 4 NA NA

Abbreviations: HMO, health maintenance organization; MAM, Medicaid data from amid-Atlantic state; MWM, Medicaid data from amidwestern state; NA, not
available,

Table 2. Annual Prevalence per 1000 Youlhs Younger Than 20 Years for Total Psycholroplc (Any) Ullllzalion and
for 9 Psycholroplc Categories In 3 Health Care S"el, and the Prevalence RatiD (10-Year Change [1987-19961)*

MAM MWM HMO

Prevalence
II

Prevalence
II

Prevalence
Pr8ftlence I Prevalence ,-- I Prevalence

1187 ll1tl 1. Rdo liB7 lt1l11 1996 Rallo 1887 19!11 1. Rallo

Enrollees, No. 138D18 165502 121700 627187 669164 . 645356 111686 131038 130638
Psychotropic, any 18.4 36.8 61.6 3.3 28.3 31.7 62.6 2.2 18.6 27.1 59.1 3.2

(17.7-19.1) (35.9-37.7) (6D.3~.0) (3.2-3.5) (27.9-28.7) (31.3-32.1) (62.0-B3.2) (2.2-2.2) (17.8-19.4) (26.2·28.0) (57.8-60.3) (3.0-3.3)
Medications -

..-Agonlsts 0.04 0.44 6.6 153.0 0.14 0.51 7.3 53.0 0.10 0.37 3.9 36.0
(0.01-0.08) (0.3-0.5) (6.2-7.1) (68.0-341.0) (0.11-0.17) (0.45-0.56) (7.1-7.5) (43.0-65.0) (0.05-0.17) (0.26-0.47) (3.6-4.2) (20.4-64.2)

An1iconvulsants, 2.2 5.9 12,8 5.9 4.9 6.6 10.8 2.2 1.1 1.9 2.7 2.5
"mood (1.9-2.4) (5.5-6.3) (12.1-13.4) (5.2-6.7) (4.8-5.1) (6,4-6.8) (10.6-11.1) (2.1-2.3) (0,9-1.3) (1.7-2.2) (2.4-2.9) (2.0-3.1)
slabllillir

Anlldepressants 1.9 10.1 20.5 10.4 5.6 8.3 20.4 3.6 2.7 5.7 16.6 6.2
(1.7-2.2) (9.6-10.5) (19.7-21.3) (9.1-11.7) (5.5-5.8) (8.1-8.5) (20.0-20.7) (3.5-3.7) (2.4-3.0) (5.3-6.1) (15.9-17.3) (5.5-7.0)

Anxioly11cs 1.0 3.4 4.5 4.4 6.2 42 4.8 0.8 1.6 1.8 5.5 3.4
(0.85-1.2) (3.1-3.7) (4.1-4.9) (3.7-5.3) (6.D-6.4) (4.1-4.4) (4.6-5.0) (0.7-0.8) (1.4-1.9) (1.6-2.0) (5.1-5.9) - (2.9-4.0)

Hydroxyzine 0.86 2.3 3.1 3.6 1.8 1.7 2.7 1.5 4.3 7.0 9,5 2.2
(0.71-1.02) (2.1-2.5) (2.8-3.4) (2.9-4.4) (1.7-1.9) (1.6-1.8) (2.5-2.8) (1.4-1.6) (3.9-4.7) (6.5-7.4) (9.D-l0.0) (2.D-2.5)

Hypnollcs 0.28 3.7 1.5 5.2 2.8 2.2 1.8 0.7 2.2 2.2 1.6 0.7
(0.19-0.37) (3.H9) (1.3-1.7) (3.7-7.4) (2.],-2.9) (2.1-2.3) (1.7-1.9) (0.6-0.7) (1.9-2.4) (1.9-2.4) (1.4-1.8) (0.6-0.9)

L~hiuin 0.25 2.6 3.7 14.8 0.32 0.9 1.6 5.1 0.16 0.5 0.8 4.9
(0.16-0.33) (2.3-2.8) (3.3-4.0) (10.5-21.0) (0.28-0.37) (0.8-1.0) (1.5-1.7) (4.4-5.9) (0.09-0.24) (0.4-0.6) (0.6-1.0) (3.D-8.1)

Neuroleptics 1.5 4.5 8,0 5.5 3.3 3,3 5.4 1.6 0.41 0.5 1.0 2.3
(1.3-1.7) (4.2-4.8) (7.5-8.5) (4.6-6.6) (3".1-3.4) (3.1-3.4) (5.2-5.6) (1.6-1.7) (0.3-0.5) (0.4-0.7) (0.8-1.1) (1.7-3.3)

Sllmulants 14.3 16.2 38.4 2.7 10.1 12.9 37.2 3.7 3.6 6.5 25.4 7.0
(13.6-14.9) (15.6-16.8) (37.3-39.5) (2.6-2.8) (9.8-10.3) (12.7-13.2) (36.8-37.7) (3.6-3.8) (3.3-4.0) (6.1-7.0) (24.6-26.3) (6.3-7.8)

Abbreviations: HMO, heatth maintenance organization; MAM, Medicaid data from a mid-Atlantic state; MWM, Medicaid data from amidwestern state.
'The 95% confidence intervals are given in parentheses. Ellipses indicate not applicable.

While the difference in the 1996 prevalence of "any" psy
chotropic use between the HMO and Medicaid popula
tions was negligible, substantial differences in their popu
lations are suggested by the diffeling patterns forpartlcular
medication classes. To illustrate, in 1996 the HMO youth
population compared with Medicaid-enrolled youths had
a 32% lower prevalence per 1000 for stimulants (25.4 vs
37.2 and 38.4) and a 19% lower prevalence for antide
pressants (16.6 vs 20.4 and 20.5), respectively.

Among stimulants, methylphenidate ranked fore
most, accounting for 77% to 87% of stimulant use, and
the lO-year prevalence increase ranged from 2.5-fold to
3.7-fold for Medicaid youths and 7.2-fold for HMO youths.

However, the most dramatic increase occurred for am
phetamines (largely dextroamphetamine sulfate, since
Adderall [Shire US, Inc, Florence, KyJ was not mar
keted until 1996), which expe1ienced a 7-fold increase
among MAM youths and 14-fold increase among HMO
youths. Dextroamphetamine was not used in the MW~1
at the start of the decade, which mosllikely retlects a prior
authorization requirement in that state formula1y. This
restriction resulted in a disproportionately lower use of
amphetamines at the end of the decade for the MWM
(2.7%) compared with the MAM (19.8%) and the HMO
(23.6%). Pemoline use increased 2- to 3-fold during the
decade but declined subsequently.)"
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Figure 1. ,,-Agonist prevalence per 1000 enrollees across 10 years In 3
health care siles. MWM indicates Medicaid data from amidwestern stale;
MAM, Medicaid data from amid-Atlantic state; and HMO, health
maintenance organization. Thin lines surrounding the prevalance data
represenllhe 95% confidence interval of the estimate.

Figure 3. "Mood stabilizer" anticonvulsant prevalence per 1000 enrollees
across 10 years in 3 health care sites. MWM indicates Medicaid data from a
midwestern state; MAM, Medicaid data from amid-Atlantic state; and HMO,
health maintenance organization. Thin lines surrounding the prevalance data
represent the 95% confidence interval of the estimate.

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

Age-Specific Patterns

CHANGING CHARACTERISTICS
OF MEDICATION-TREATED

YOUTH POPULATIONS

rollees in the HMO population than in the Medicaid popu
lations (5.5 [HMO] vs 4.5 [MAM] and 4.8 [MWMj)
(Table 2). Overall, there was a 4-fold increase in anxio
lytic use among MAM and HMO enrollees, which is largely
explained by the growth of benzodiazepines during the
10years to a 1996 prevalence ofs.3 (HMO) vs3.8 (MAM).
By contrast, the MWM had an overall drop in anxiolytic
prevalence (0. 78-fold), which was due to a large drop in
benzodiazepine use. This drop is consistent with the in
troduction in]anuary 1989 of a requirement for prior au
thorization to prescribe a widely used brand of alpra
zolam. The utilization ofhypnotics was similar across the
3 sites, but hydroxyzine prevalence per 1000 was sub
stantially greater in the HMO population than in either
Medicaid group (9.5 [HMO]; 3.6 [MAM]; 2.7 [MWM])
for unclear reasons.

Neuroleptics, "mood stabilizer" anticonvulsants, and
lithium are generally used to treat symptoms associated
with psychotic di.sorders and mania or to control acting
out and violent behaviors..!.! Neuroleptics were less likely
to be prescribed for the HMO youths (1.0 [HMO]; 8.0
[MAM]; SA [MWM]). "Mood stabilizer" anticonvul
sant prevalence per 1000 had a similar variation (3.8
[HMO); 13.8 [MAM);.I].4 [MWM]), as did lithium (0.8
[HMO); 3.7 [MAM); 1.6 [MWM]). The modest lithium
increases across the decade contrast sharply with the sub
stantial increase in anticonvulsants. Most of the anticon
vulsant increase is explained by the growth in the use of
"mood stabilizer" anticonvulsants (S.9-fold [MAM]; 2.2
fold [MWM]; 2.S-fold [HMO]) and not by an increase
in the use of other anticonvulsants (2.3-fold [MAM); 0.8
fold [MWM]; 0.6-fold [HMO]) (Figure 3).

By 1996, the 10- to 14-year-old age group replaced 5- to
9-year-olds as the largest group of utilizers of any psy
chotropic in both Medicaid populations. By contrast,
:I 5- to 19-year-olds were the most prominent age group
utilizing any psychotropic medication in the HMO popu
lation (Table 3).
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Antidepressant medications were the second most
commonly prescribed medication by 1996 (Table 2),
which was due in large part to the increase in SSRI use.
During the mid-1990s, SSRls comprised half of the total
antidepressant use. The overall increased antidepres
sant usage, however, is not attributable to second
generation antidepressants alone. Although TCA usage
represented virtually all antidepressants in 1987, its preva
lence during the decade was maintained despite the
growth of SSRI use.)l The "other antidepressant" sub
class had been negligible in 1987, but with the advent of
new agents, eg, nefazodone hydrochloride (1995) and ven
lafaxine (1994), it represcnted a substantial proportion
of antidepressant use by 1996.

a-Agonist medications (almost entirely clonidine) had
the most dramatic increase, from near nonuse in
1987 to ranking among the top 5 medications by 1996
(Figure 1). Its prevalence had increased 2 orders ofmag
nitude by 1996 to 3.9 (HMO), 6.6 (MAM),and 7.3 (MWM)
per 1000. The rate of a-agonist use withi.n the HMO was
almost half that within Medicaid, a relationship that is con
sistent with the comparatively lower rate ofstimulant use
in the HMO. The relationship is clinically understand
able, since u-agonists are typically prescribed in combi
nation with stiml.llanls. 16

.
12 The increased use of these 2

medication classes occurred for the most partbetween 1991
and 1996 (Figure 1 and Figure 2).

In 1996, medications for the treatment of anxiety
showed a significantly greater prevalence per 1000 en-

Figure 2. Stimulant prevalence per 1000 enrollees across 10 years in 3
health care sites. MWM indicates Medicaid data from amidwestern state;
MAM, Medicaid data from amid-Atlantic state; and HMO, health
maintenance organization. Thin lines surrounding the prevaJance data
represent the 95% confidence interval of the estimate.
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HMO

1996 1996 1996-1987 '
Prevalence PreValence Prevelence Ratio

Age group, y
1.1 ~1.1-1.2~0-4 ' 9.8 (8.8-10.7) 2.3 (2.0-2.7) '15.3 (14.8-15.7) 17.7 (16.2-19.2) 1.5 (1.3-1.7)

5-9 95.4 (92.0-99.0) 2.5 (2.3-2.7) ,p§,8 (86.0-88.0) 2.6 (2;,5c2.7)" 58.5 (55,9-61.0) 3.1 (2.8-3.4)
10-14 129.4 (125.0-1,34.0) 4.8 (4.4-5,2) 105l1" (103.0-1 07.0) 3.4 (3,2-3"5) . 72.0 (69.3-74.8) 4.0 (3.6-4.3)
15-19 54.5 (52.0-57.0) 7,,2 (6.?-8.3) 81.5:(:~9.0-83.0) 2.0 (1.9-2.1) 82.8 (79.8-85.7) 3.3 (3.1-3.6)

Sex
Male 87.9 (86.0-90.0) 3.1 (3.0-3.3) 83.0 (82.0-84.0) 2.6 (2.5-2.6) 59.1 (57.8-60.3) 3.5 (3.2-3.7)
Female 37.5 (36.0-38,9) 4.0 (3.7-4.3) 42.7 (~2.0-43.0) 1.8 (1.7-1.8) 68.5 (66.5-70.4) 2.8 (2.6-3.0)
MIF prevalence ratio . 2.4 (2.2-2.5) 0.8 (0.7-0.9) 1.9 (1 .8-1.9) 1.4 (1.4-1.5) 1.4 (1.3-1.5) 1.2 (1.1-1.3)

Racelethnlcily
Wbite (W) ;86.6 (84.0-89.1) 2.5 (2.4-2.7) 75.2 (74:1-76.0) 2.~(2.1-2.2) NA NA
African American (A) 51.3 (49.5-53.1) 4.8 (4.4-5.1) 34.6 (33.8-35.4) 2.2 (2.1-2.2) NA NA
W/A prevalence ratio 1.7 (1.6-1.8) 0.5 (0.5-0i6) 2.2 (2.1-2.2) 1.0-(1.0-1.1 ) NA NA

Table 3. Age-, Gender-, and RacelEth~iclty-Sp'eciflc,l',reval'i"nce 01 AllY Psychotropic ""edicat'lonol<. '

Abbreviations: HMO, health maintenance organization; MAM, Medicaid data from amid-Atlantic state; MWM, Medicaid dala tram amidwestern state; NA. not
available.

·Specific prevalence per 1000 youths in 3 health care sites in 1996, and the prevalence ratio (10-year change [1987-1996]), The 95% confidence intervals are
given in parentheses.

Table 4. Age-, Gender-, aqd ~acelEthnlcll'FSPl!cl~lc I'/evalence DI Stimulants!
.;..

~.~

HMOMWM

1996-1987 1996 1996-1987 1996 1996-1987
Prevalence Ratio Prevelence Prevalence Ratio Prevalence Prevelence Ratio

Age group, y
4.7 (2.~-7.4)0-4 4.2 (3.6-4,8) 1.8 (,1.4-2.3) 6.8 (6.5-7.1) 2.4 (2.1-2,6) 3.7 (3.0-4.4)

5-9 78.4 (75.5-81.4) 2.3 (2.2-2J5) 69.8 (68,7-~1.0) 3.4 (3.2-3.5) 40.3 (38.1-42,4) '5.1 (4.4-5.9)
10-14 81.8'(78.1-85.5) 4.0 (3.7-4.4) 67.9 (66.5-69.4) 5.1 (4.8-5.3) 42.6 (40.4-44.7) 8-1 (6.8-9.6)
15-19 12.1 (10.7-13.5) 4.5 (3.5-5.8) 12.9 (12.2l 13.6) 6.1 (5.3-7.0) 13.1 (11.9-14.3) 25.4 (15.2-42.5)

Sex
Male 60.4 (58.5-62.3) 2.6 (2.5-2.8) 57.9 (57.1-58.8) 3.7 (3.6-3.8) 40.3 (38.8-41.8) 6.4 (5.8-7.2)
Female 18.1 (17.1-19.2) 3.1 (2.7-3.4) 17.0 (16.5-17.4) 3.8 (3.6-4.11 10.2 (9.4-11.0) 11.2 (8.4-14.9)
MIF prevalence ratio 3.3 (3.1-4.2) 0.9 (0.8-1 .0) 3.4 (3.3-3.7) 1.0 (O,HO), 4.0 (3.6-7.5) 0,6 (0.4-0.8)

Racelethnicily
White(W) 55.9 (53.9-58.0) 2.1 (1.9-2.2) 44.3 (43.7-45.0) 3.6 (3.5;3) NA NA
African American (A) 31.1 (29.7-32.4) 3.9 (3.6-4.3) 21.1 (20.5-21.7) 3.7 (3,5-4:0) NA NA
W/A prevalence ralio 1.8 (1.7-3.6) 0.5 (0.5-0.6) 2.1 (2.0-2.2) 1.0 (0.9-1.0) NA NA

Abbreviations: HMO, health maintenance organization; MAM, Medicaid data from amid-Atlanlic state; MWM, Medicaid data from a midwestern state: NA, not
available.

·Specllic prevalence per 1000 youlhs in 3 heallh care sites in 1996, and the prevalence ratio (10-year change [1987-1996]). The 95% confidence intervals are
given in parentheses.

Age-specific prevalence trends for 1987 through 1996
for stimulants (Table 4), neuroleptics, lithium, and
"mood stabilizer" anticonvulsants were examined. The
findings for neuroleptics, lithium, and "mood stabi
lizer" anticonvulsants are not shown. The data showed
proportionally larger stimulant use increases generally
among 10- to 14- and 15- to 19-year-olds than among 5
to 9-year-olds. Thus, by 1996, stimulant prevalence for
10- to 14-year-old enrollees exceeded (and in 1 site
equaled) the rates for 5- to 9-year-olds. This trend rep
resented a reversal of the 1987 pattern, which was char
acterized by the 5- to 9-year-olds being the predomi
nant stimulant-treated age group.

Antidepressant prevalence in 1996 in the HMO was
highest in the 15- to 19-year-old age group (Iable 5).
Among Medicaid enrollees, however, the antidepres
sant prevalence in 10- to 14-year-olds was equal to or

greater than that of 15- to 19-year-olds. In 1996, SSRI
use in all 3 sites had grown to rates slightly exceeding
that of TCAs for .I 0- toH-year-olds and substantially
exceeding TCA rates for 15- to 19-year-old enrollees.
Nonetheless, the overall level of TCA use grew moder
ately during the decade in all 3 populations. Physician
specialty and diagnostic findings related to antidepres
sant treatment trends have been presented elsewhere.)\

Gender-Specific Patterns

In 1996, among males, prevalence rates for any psycho
tropic medication were twice those of females. The male
female prevalence ratio favored males in the Medicaid popu
lations to a greater extent than in the HMO (Table 3).

Between 1987 and 1996, the overall stimulant preva
lence for females increased to a greater degree than the
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Table 5. Age-, Gender-, and Race/Ethnlclty-Speclflc Prevalence of Antidepressants"

MAM MWM HMO

1996 1996-1987 1996 1996-1917 1996 1996-1987
Prevalence Prevalence Ratio Prevalence PllVlllellce Ratio Prevalence Prevalence Ratio

Age group, y
0-4 1.3 (1.0-1.6) 5.6 (2.9-10.7) 2.0 (1,8-2.2) 1.4 (1.2-1.6) 0.5 (0.2-0.8) 1.9 (0.8-4.7)
5-9 21.6 (19.9-23.2) 6.6 (5.5-8.1) 17.7 (17.1-18.3) 3.1 (~.9-3.3) 7.6 (6.7-8.6) 2.3 (1.8-2.9)
10-14 49.6 (46.6-52.5) 12.8 (10.5-15;,5) 38.5 (37.5-39.6) 5.7 (5.3-6.1) 19.7 (18.2-21.2) 5.8 (4.7-7.2)
15-19 29.1 (27.0-31.2) 21.0 (15.D-29.3) 48.0 (46.6-49.3) 4.5 (4.2-4.8) 36.2 (34.2-38.1) 10.3 (8.4-12.6)

sex
Male 27.1 (25.8-28.4) 9,2 (7.9-10.6) 22.7 (?2.2-23.2) 4.1 (3.8-4.3) 14.8 (13.8-15.7) 5.3 (4.5-6.3)
Female 14.4 (13.5-15.3) 13.6 (10.8-17.3) 18.0 (!7,6-18.5) 3.2 (3.0-3.3) 18.5 (17.4-19.5) 7.2 (6.D-8.6)
MIF prevalence ratio 1.9 (1.7-2.0) 0.7 (D.5-0.9) 1.3 (1.2-1.3) 1.3 (1.2-1.3) 0.8 (0.7-0.9) 0.7 (0.6-0.9)

Race/ethnicity
Whlte(W) 30.6 (29.0-32.1) 8.3 (7.1-9.8) 25,8 (25.3-26.3) 3.6 (3.4-3.7) NA NA
African American (A) 15.6 (14.7-16.6) 13.1 (10.7-15.9) 9.1 (8.7-9.5) 3.3 (3.D-3.7) NA NA
W/A prevalence ratio 2.0 (1.8-2.1) 0.6 (0;5-0.8) 2.9 (2.7-3.0) 1.1 (1.0-1.2) NA NA

Abbreviations: HMO, health maintenance organization; MAM, Medicaid data from amid-Atlantic state; MWM. Medicaid data from amidwestern state; NA, not
available.

·Specific prevalence per 1000 youths in 3 heallh care sites in 1996, and the prevalence ratio (1 O-year change [1987-1996]). The 95% confidence intervals are
given in parentheses.

male prevalence. This was most pronounced in the HMO
data set, which showed a narrowing of the male-female
ratio for stimulants for 1987 (6.9: 1; 95% confidence in
terval, 5.9-9.2) to 1996 (4.0; 95% confidence interval,
3.6-7.5). This trend may be due in part to the fact that
the HMO population had a much lower female stimu
lant prevalence ratc in 1987 compared with the Medic
aid female prevalence rates. For Medicaid enrollees dur
ing the lO-year span, the male-female ratio narrowed only
18% (MAM) and 6% (MWM).

For antidepressant treatment of youths, the gender
patterns varied substantially during the decade. In the
Medicaid groups, male youths either increased their preva
lence above that of female youths (MAM) or had com
parable levels (MWM). In the HMO, proponionallymore
males than females were prescribed antidepressants in
the 0- to 4-, 5- to 9-, and lO- to 14-year-old age group
ings, but the reverse was true for the 15- to 19-year-old
age group.

Race or Ethnicity-Specific Patterns

This variable was available only for the 2 Medicaid sites.
In MWM, there was no change in the white-African
American prevalence ratio for any psychotropic medi
cation (2.2 in 1987 and 1996) and nonsignificant re
ductions in the disparity for stimulants and antidepres
sants. On the other hand, from 1987 to 1996, the
white-African American disparity in MAM decreased
by almost half (from 3.2 to 1.7) for any psychotropic
medication. There was a 48.6% decrease (from 3.5 to
l.8) for the use of stimulants and 35.5% (from 3.1 to
2.0) for the use of anliclepressants. Anticonvulsants
showed the same substantial reduction in race or ethnic
disparity for MAM (42.9%-from 2.8 to 1.6), but there
was no change for MVv'M. Neuroleptic white-African
American prevalence ratios for MWM in 1996 were
2.2:1, the same as in 1987, whereas in MAM they nar
rowed from 3.2:1 in 1987 to 1.7:1.

( 0\1\11 I'T

The major findings of this study are summarized as fol
lows. The I-year period prevalence ofpsychotropic medi
cation use grew to 6% of youths younger than 20 years,
which represents a 2-fold to 3-fold increase in the de
cade from 1987 through 1996. Most of the temporal
change occurred between 1991 and 1996. Medication
classes generally showed a proportionally greater preva
lence with increasing age, but 10- to 14-year-olds emerged
as the Medicaid age group most likely to receive psycho
tropic medications, while the 15- to 19-year-old group
predominated among HMO medicated youths. Promi
nent changes occurred in the age-specific utilization of
psychotropic medication. Youths aged 10 to 14 years sur
passed 5- to 9-year-olds as the predominant stimulant
treated age group, reflecting a lengthening of the dura
tion of treatment.H Substantial growth in stimulant and
antidepressant use resulted in their Tanking as the first
and second most utilized classes, respectively. Large in
creases in the use of stimulant medication occurred for
females. Antidepressant use, by contrast, showed a gen
eral proportional growth among boys during the de
cade. Among less prevalent psychopharmacologic agents,
a-agonists (largely clonidine) rose very markedly from
near nonuse in 1987 and 1991 across the 3 sites. "Mood
stabilizer" anticonvulsants showed very large increases
in use (particularly among Medicaid youths) compared
with anticonvulsants primarily used for seizure disor
ders. lncreased prevalence trends were observed as well
for neuroleptics and lithium. Medications with mixed us
age, ie, for both acute medical problems and emotional
and behavioral disorders, had different profiles for the
HMO and Medicaid populations. Greater use of hydroxy
zine and benzodiazepines occurred in HMO youths,
whereas the Medicaid sites split in their anxiolytic pat
terns, with one being comparable to the HMO trend and
the other not. Racial disparities showed a varied pat
tern. There was a substantial narrowing of the white-
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African American prevalence ratio for stimulants and for
other psychotropic classes in the MAM and, to a far lesser
degree, in the MWM.

Several limitations must be acknowledged for a fair
interpretation of these study findings: (1) More than 5
years have elapsed since the study period ended, mak
ing the practice patterns of the decade somewhat dated.
However, other authors' findings (though lacking the
scope of the present study) are available only through
1998.19,24.35 Their data show that many patterns have con
tinued, which implies that community practice change
is adopted at a slower rate than expected. (2) Although
the data are generalizable to important segments of the
insured populations (youths insured by Medicaid and
nonprofit HMOs), they do not cover the universe of US
youths in treatment across geographic locales. Neither com
mercially insured youths (preferred provider organiza
tions and independent practice association plans) nor the
uninsured are included-data that are difficult to obtain
or nonexistent. Nevertheless, the. inclusion of 0.9 million
youths permitted an analysis of total, medication class, and
subclass prevalence and allowed specific prevalence ac
cording to sociodemographic factors. The degree of sta
tistical confidence produced by such large data sets is far
greater than currently is possible with national visit data.
(3) Physician specialty and diagnostic data are not pre
sented herein, which is crucial to a clinical readership. How
ever, the goal of this article was to provide an overview of
the trends across all the major medications. More refined
analysis is better left to specific classes, eg, antidepres
sants, and to studies designed for usual practice set
tings:'6 (4) Emotional or behavioral use ofanticonvulsant
type medications was not clearly separated from seizure
disorder tlSe, although we restricted the anticonvulsants
to those reported to have "mood stabilizer" use. How
ever, this difference is likely to apply across the 3 sites to
the same extent. (5) Utilization data do not necessarily com
port with medication consumption. (6) The limitation in
troduced by period as opposed to point prevalence ap
plies equally to each year across the decade, which tends
to nullify any bias that exists while avoiding the temporal
bias introduced by selecting a Single time point. (7) In
come may confound the racial and ethnicity data, al
though we attempted partial control of income by an analy
sis of Medicaid populations in which there is a restricted
income range. Despite these limitations, the findings do
project broadly the sweep of psychotropic practice pat
terns for a decade in which substantial socioeconomic and
clinical change occurred.

TOTAL PSYCHOTROPIC PREVALENCE
AND TRENDS

Office visit rate data 14
·
37 from the National Ambulatory

Medical Care Survey confirm the trend findings of the
present study. Beyond the visit trends, however, preva
lence data permit more detailed, reliable estimates ofpat
tems according to the entire population (treated and un
treated) rather than being restricted to those who come
into care. This distinction has important consequences
from a public health perspective in regard to the waywe
assess mental health service use and needs.

Several utilization studies demonstrate that the in
creased psychotropic youth rates have produced a con
vergence of youth rates with adult psychotropic utiliza
tion rates. Specifically, (1) data from a 1996 federal survey
(Medical Expenditure Panel Survey) showed a 4.1% psy
chotropic medication rate for 6- to 17-year-olds and a
5.0% rate for 18- to 44-year-olds'"; and (2) in a 1998 com
mercially insured population, there was a 4.3% psycho
tropic medication rate for 1- to 17-year-olds compared
with 4.7% for adults.35 The similarity in medication preva
lence for youths and adults in the United States mirrors
their increasingly similar prevalence rates of mental
disorders (1l%-21% VS 19%).3".+"

The follOWing prevalence ratcs are more directly re
lated to the results of the current study. Data from fami
lies with private insurance coverage in 1.993 from a man
aged care plan produced a psychotropic prevalence of3.9%
among youths younger than 18 }'cars,15 although their
definition of psychotropic did not include a-agonists, hy
droxyzine, and "mood stabilizer" anticonvulsants. Simi
lar data from 1998 produced a prevalence of 4.3% (with
a less completely defined group of psychotropic drugs)
among the same age group.J5 National survey data from
the Medical Expenditure Panel Survey of 1987 and 1996
were analyzed and showed a tripling to a 1996 rate of
3.9% for psychotropic medication for youths younger than
19 years. 17 A recent Medicaid study (1998-1999) of psy
chotropic use made use of a managed care database from
a northeastern state and reported a 1.8% period preva
lence for psychotropic use in 1999. 16

In regard to bealth service system differences, Med
icaid prevalence rates have been consistently higher than
those reported for HMO-enrolled youths. 37 .+1 In alllike
lihood, this is due to the fact that the Medicaid popUla
tion includes more chronically ill as well as physically,
developmentally, and psychologically impaired youths.4w

Specifically, Medicaid includes you ths in foster care and
disabled youths with Supplemental Security Income, who
have clearly documented higher rates of chronic illness
and psychotropic medication prevalence. 13·H

RACIAL OR ETHNIC DISPARITY
AND ITS IMPLICAnONS

The lessening of racial disparities over time has also been
observed elsewhere in another state Medicaid programH

Our class-specific race-ethnicity findings confirm find
ings from tbe National Ambulatory Medical Care Survey
showing a greaterwhite-African American disparity for an
tidepressants and stimulants than for other psychotropic
drugs. 14 By contrast, neuroleptics and "mood stabilizer" an
ticonvulsants are far less disparate. H These data are not suf
ficient to provide the reasons for a greater disparity asso
ciated with antidepressant and stimulant use. Notably, the
conditions associated with the use of these medications dif
fer in clinical severity (perceived and real) compared with
the conditions associated with the usc of neuroleptics and
"mood stabilizer" anticonvulsants. To address this hypo
thesis, critically important work is needed to assess the
acceptability of psychotropic treatments for each race
ethnicity group45 and to understand thc interaction of race
ethnicity, education, and income..
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QUESTIONS FROM THE DATA
NEEDING CLARIFICATION

Questions concerning the clinical rationale for the use
of specific psychotropic medications commonly and in
creasingly used for the treatment of emotionally ill youths
in community settings arise from the data presented
herein. Specific practice trends needing further clarifi
cation include (1) the continuing prominence of TCA
treatment for Medicaid youths across the decade de
spite safety concerns; (2)' the greater use of antidepres
sants by adolescent males than adolescent females among
Medicaid enrollees; (3) the continuing increase in stimu
lant prevalence, 22.23 in some cases beyond the Diagnostic
and Statistical Mm1ual of Mental Disorders, Fourth Edi
ticJI146 estimate for schooi-aged youths; (4) the clinical ra
tionale for the increased prevalence of neuroleptics and
"mood stabilizer" anticonvulsants; (5) the effectiveness
and safety of u-agonists; (6) the continuing racial
ethnic disparity in Medicaid psychotropic utilization pat
terns; (7) the sizable Medicaid variation between states;
and (8) the differences in psychotropic medication pat
terns within and across insurance groups.

<..ONCll·SIONS

Data on community-based psychotropic patterns for
youths create a more complete picture of the medica
tion use process. Such data are useful to generate hy
potheses related to conformance with clinical practice
guidelines and evidence-based practices. An overview from
a large population of treatment records highlights prac
tice changes for the major psychotropic classes across the
decade. Greater detail is needed, however. This will re
quire additional clinical trials and a research pharmaco
epidemiology infrastructure to provide outcome studies
that will expand the evidence base.7,12 As such, this works
toward the goals of the national action plan on chil
dren's mental health.' Descriptive data on the duration
of treatments, the use of concomitant psychotropic medi
cations, and the impact of concomitant psychosocial treat
ments are particularly needed. Much of this informa
tion can be obtained by expanding community-based
pbysician practice net\\'()rks and using simple standard
ized forms reporting clinical treatment contacts. The
resultant data would show the extent to which informa
lion obtained from randomized clinical trials ofpsycho
tropic compounds are generalizable to the community
at large.
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