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The empirical foundations of
pediatric psychopharmacology
have rapidly expanded during

the past two decades (1). Especially
promising are a series of randomized
controlled trials that documented the
short-term efficacy among children
and adolescents of psychotropic med-
ications for disorders such as atten-
tion-deficit hyperactivity disorder
(ADHD), obsessive-compulsive dis-
order, generalized anxiety disorder,
and major depressive disorders (2).

Despite these advances, however,
the field continues to have limited
empirical data on the treatment of
youths with complex and comorbid
conditions. Further, current reim-
bursement mechanisms have put a
premium on brief, symptom-targeted
interventions such as pharmacothera-
py, leading to treatment plans that do
not necessarily follow available guide-
lines for the treatment of children
and adolescents (3).

There is compelling pharmacoepi-
demiological evidence to document
the increasing prevalence of psy-
chotropic drug use among children,
even those of preschool age (4).
Moreover, the use of combined psy-
chotropic drug treatment is on the
rise. In a study of community mental
health centers in Baltimore County,
an increase in the use of multiple con-
current psychotropics was described
for the period between 1988 and
1994: from 9 percent to 21 percent
among outpatients taking medica-
tions and from 26 percent to 42 per-

Multiple Psychotropic Pharmacotherapy
Among Child and Adolescent Enrollees
in Connecticut Medicaid Managed Care
AAnnddrrééss  MMaarrttiinn,,  MM..DD..,,  MM..PP..HH..
TThhoommaass  VVaann  HHooooff,,  MM..DD..
DDoorrootthhyy  SSttuubbbbee,,  MM..DD..
TTiieerrnneeyy  SShheerrwwiinn,,  MM..PP..AA..
LLaawwrreennccee  SSccaahhiillll,,  MM..SS..NN..,,  PPhh..DD..

Dr. Martin, Dr. Stubbe, and Dr. Scahill are affiliated with the Child Study Center at Yale
University School of Medicine, 230 South Frontage Road, New Haven, Connecticut
06520-7900 (e-mail, andres.martin@yale.edu). Dr. Van Hoof and Ms. Sherwin are affili-
ated with Qualidigm in Middletown, Connecticut. Dr. Van Hoof is also affiliated with the
University of Connecticut School of Medicine in Farmington. Earlier versions of this
work were presented as posters at the annual meeting of the Drug Information Associa-
tion held July 7–11, 2001, in Denver and at the annual meeting of the American Acade-
my of Child and Adolescent Psychiatry held October 22–28, 2001, in Honolulu.
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ferent psychotropic drug classes during a seven-day period. Age, gen-
der, race, and state custody status were examined across groups, and
multiple psychotropic pharmacotherapy patterns were identified. Re-
sults: Of the 196,505 youths in Medicaid managed care, 9,447 received
at least one psychotropic medication, yielding a period prevalence of
4.8 percent. Among youths who received psychotropics, 13.6 percent
had received multiple psychotropic pharmacotherapy. Multivariate lo-
gistic regression revealed that participants who received psychotropics,
alone or in combination, were significantly more likely to be in state
custody, male, and older than other participants and less likely to be
African American or Hispanic. Stimulants, antidepressants, and mood
stabilizers were the most commonly dispensed agents. The most com-
mon drug class combinations were an antidepressant plus an antipsy-
chotic, a stimulant plus an antidepressant, and a stimulant plus an al-
pha2 agonist. Conclusions: Our findings revealed sociodemographic dif-
ferences in psychopharmacological care among young Medicaid man-
aged care enrollees and the common occurrence of multiple psy-
chotropic pharmacotherapy. (Psychiatric Services 54:72–77, 2003)



cent among inpatients (5). A recent
study stated that 30 percent of chil-
dren with ADHD co-occurring with
another disorder received concurrent
medications, compared with 10 per-
cent of those with ADHD alone (6). A
North Carolina Medicaid managed
care study found that of 6,984 youths
for whom a selective serotonin reup-
take inhibitor (SSRI) was prescribed
in 1998, 30.1 percent also received a
stimulant during the same year (7). In
a small case series, 50 of 83 children
(60 percent) living in a residential
treatment center received combina-
tion treatments (8).

Although there is limited empirical
evidence to support its use, combined
pharmacotherapy is becoming an in-
creasingly accepted practice in pedi-
atric psychopharmacology (9). In the
hands of experienced clinicians, ra-
tional use of combined psychotropic
medications may result in positive ef-
fects for the pediatric patient. For ex-
ample, clinicians may resort to com-
bination treatments in order to ad-
dress a comorbid condition or to aug-
ment the benefits of one medication.

At the same time, combined psy-
chopharmacotherapy can be an un-
justified practice, as when duplicative
agents (two or more agents in the
same class) or offsetting agents (two
or more medications with opposing
actions) are initiated (10). Failure to
prune ineffective medications during
ongoing treatment is one of the com-
mon pathways from rational to irra-
tional polypharmacy (11). Drug inter-
actions are another important consid-
eration during combined treatment.
Problems can arise either from phar-
macokinetic factors—such as effects
mediated by the cytochrome P-450
system (12)—or from poorly under-
stood pharmacodynamic mechanisms
that may have additional develop-
mentally sensitive implications—such
as the purported toxicity associated
with stimulant and alpha2 agonist
combinations (13).

Combined therapy is thus fraught
with potential pitfalls. These include
the resort to stand-alone pharma-
cotherapy dislocated from a multifac-
eted treatment approach and the
temptation to add a second medica-
tion in lieu of other modes of treat-
ment, such as psychotherapy (14).

One of the primary aims of phar-
macoepidemiology is to examine
trends in clinical practice. Despite
growing empirical support for psy-
chopharmacological interventions for
children with certain psychiatric dis-
orders, a gap between research and
practice remains, and clinicians are
often constrained to making choices
with incomplete evidence-based
guidance. Indeed, randomized clini-
cal trials are unlikely to investigate
more than a small fraction of poten-
tial combination treatments. More-
over, the algorithms or consensus
guidelines that have been published
(15), although they provide some sup-
port for combination treatments, are
neither an accurate reflection of cur-
rent clinical practices nor a substitute
for the level of empirical support pro-
vided by randomized clinical trials. A
claims-based study describing com-
munity practice patterns can be an in-
formative initial step toward under-
standing current combination psy-
chotropic interventions and can guide
future research efforts on this type of
treatment.

The objective of this study was to
determine the prevalence, patterns,
and demographic correlates of psy-
chotropic drug use in general, as well
as of multiple psychotropic pharma-
cotherapy in particular, in a statewide
sample of low-income children and
adolescents receiving community-
based clinical care.

Methods
Study design
This cross-sectional study used Con-
necticut Medicaid managed care ad-
ministrative and pharmacy data. Insti-
tutional review board approval was ob-
tained from the Yale University School
of Medicine and the University of
Connecticut School of Medicine. The
ethical and confidentiality guidelines
proposed for the analysis of large pop-
ulation-based data sets as specifically
relevant to psychiatric research were
followed throughout (16).

Sources of data and 
analytic approach
Linked encounter data and pharmacy
claims data were derived from the
Connecticut Medicaid managed care
database, which is maintained by the

Connecticut Department of Social
Services through Qualidigm. The
study population included all chil-
dren and adolescents ranging in age
from newborn through 18 years who
were continuously enrolled in the
Connecticut Medicaid managed care
program between July 1, 1998, and
June 30, 1999. Children with any
claims for psychotropic drugs were
identified from a comprehensive Na-
tional Drug Code registry. Psy-
chotropics were placed in one of six
classes: stimulants, antipsychotics, an-
tidepressants, mood stabilizers, alpha
agonists, and anxiolytics. Antihista-
mines (including hydroxyzine), beta
blockers, and anticholinergic agents
were specifically excluded from the
analysis, as were antiepileptic drugs
dispensed for a seizure disorder as
primary diagnosis. For the purposes
of this study, patients with multiple
psychotropic pharmacotherapy were
defined as individual enrollees with
prescription claims for medications
from two or more different psy-
chotropic drug classes during a seven-
day interval following the index pre-
scription. The seven-day sliding win-
dow was selected in an effort to max-
imize the capture of concurrent use
of different psychotropics; it is consis-
tent with published methods (17).
Psychiatric diagnoses were based on
ICD-9 codes appearing on the reim-
bursement claims (code range 290.00
to 319.99). Age, gender, race, and
state custody status were examined
across groups, and the most common
patterns of multiple psychotropic
pharmacotherapy were identified.

Statistical analyses
Data were summarized across so-
ciodemographic characteristics for
the dichotomous outcomes of two di-
mensions: presence or absence of
psychotropic drug use for the entire
study population and presence or ab-
sence of multiple psychotropic phar-
macotherapy for study participants
taking psychotropics. Separate logis-
tic regression models were fitted to
estimate the effects of the independ-
ent variables on each of the two out-
comes. Results are presented as odds
ratios (ORs) and 95 percent confi-
dence intervals (CIs), both for the un-
adjusted (bivariate) and adjusted

PSYCHIATRIC SERVICES � http://psychservices.psychiatryonline.org � January 2003   Vol. 54   No. 1 7733



(multivariate) models. Backward
elimination was used for all adjusted
models. All analyses were conducted
with SAS version 8.0. Unless other-
wise specified, all results are signifi-
cant at less than .001.

Results
Study population and 
period prevalence rates 
The total study population consisted
of 196,549 individuals enrolled in the
Connecticut Medicaid managed care
program for any length of time during
the study period. As shown in Table 1,
ethnic background and gender were
evenly distributed across the study
population, and age was skewed to-
ward younger enrollees: more than 85
percent were 14 years or younger. A
small fraction of children were in the
custody of the Connecticut Depart-
ment of Children and Families.

At least one psychotropic medica-
tion was dispensed to a total of 9,447
participating youths during the study
period, yielding a period prevalence of
4.8 percent. Among these youths,
1,286 (13.6 percent) fit the definition
of multiple psychotropic pharma-
cotherapy, yielding a period preva-

lence of .7 percent. Stimulants were
the most commonly dispensed psy-
chotropic class, accounting for almost
half the total prescriptions. The rank
order for other drug classes as well as
the more commonly found multiple
psychotropic pharmacotherapy pat-
terns are presented in Table 2.

Diagnoses
Information on primary diagnosis was
available for 5,397 (57.1 percent) of
the participants taking psychotropics.
The three most common diagnoses
associated with psychotropic use
were disruptive disorders, including
ADHD and conduct disorder (57.9
percent of participants with diagnoses
available); affective disorders, includ-
ing unipolar and bipolar depression
(17.2 percent of participants); and
anxiety disorders, including general-
ized anxiety disorder and obsessive-
compulsive disorder (17.2 percent of
participants) (4). Other disorders—
developmental, psychotic, personali-
ty, eating, or substance abuse—were
each present in fewer than 5 percent
of participants.

Demographic predictors
As shown in Table 3, univariate analy-
ses revealed that children taking psy-
chotropic medications were signifi-
cantly more likely to be in state cus-
tody, male, white, and older than
peers who were not taking psy-
chotropics (10.5±3.8 years compared
with 7.7±5.3 years). These four char-
acteristics also significantly differenti-
ated youths receiving multiple psy-
chotropic pharmacotherapy from
their peers who were not taking psy-
chotropics (11.5±3.5 years compared
with 10.4±3.8 years). Odds ratios de-
rived from adjusted logistic regres-
sion models are included in Table 3. 

Discussion and conclusions
This study documented a 4.8 percent
period prevalence of psychotropic
drug use among children enrolled in
Connecticut Medicaid managed care.
This rate is virtually identical to that
reported in 1995 for children en-
rolled in Kansas Medicaid, the most
recent study for which comparable
data are available (18). Consistent with
earlier reports, our findings reveal dif-
ferences in age, gender, and ethnicity

among youths who received psy-
chotropic medications. Age differences
are of a particularly timely relevance,
because psychotropic medication rates
among preschool children have recent-
ly attracted widespread attention in
both the scientific and the lay press.
Findings from our study corroborate
the frequent use of psychotropics in
this age group. For example, among
35,274 children aged two to four years,
stimulants were prescribed for 396,
yielding an age-specific period preva-
lence of 11.2 per 1,000. This rate is in
keeping with preschooler rates recent-
ly reported in two studies. In a study by
Zito and colleagues (4), the prevalence
of stimulant use in 1995 ranged from
5.1 to 12.3 per 1,000, and in a study of
1998 North Carolina Medicaid data
the prevalence was 13 per 1,000 for
children ages 1 to 5 (7). Even if not
strictly comparable, all three studies
point to a prevalence in the range of .5
to 1.3 percent in this very young age
group—one for which the empirical
database is especially limited.

Overall, boys were 2.4 times as like-
ly to receive psychotropics as were
girls, and children aged ten to 14
years were at least 1.4 times as likely
as those in any other age group. This
distribution pattern, together with
stimulants’ being the most commonly
prescribed psychotropic class (Table
2), suggests that ADHD is the main
condition targeted pharmacologically.
Our diagnostic information, although
limited, corroborates this impression:
almost 60 percent of youths for whom
data were available had a primary di-
agnosis of ADHD. Moreover, the sec-
ond and third most common patterns
of multiple psychotropic pharma-
cotherapy were stimulant plus antide-
pressant and stimulant plus alpha ag-
onist—combinations suggested in a
recently published algorithm for
ADHD when stimulants alone are
not effective (15,19).

Consistent with previous studies
(7,20,21), our data reveal that chil-
dren from minority groups are less
likely to have psychotropics pre-
scribed for them. For example, when
the analysis was adjusted for potential
confounders, white youths were 2.4
times and 1.7 times as likely to have
psychotropics prescribed as were
their black or Hispanic peers, respec-
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Demographic characteristics of
196,549 children enrolled in the Con-
necticut Medicaid managed care pro-
gram between July 1, 1998, and June
30, 1999 

Variable N %

Age (years)
0 to 4 62,088 31.6
5 to 9 58,938 30.0
10 to 14 46,819 23.8
15 to 18 28,704 14.6

Gender
Male 99,000 50.4
Female 97,505 49.6

Race or ethnicitya

White 69,389 35.3
Black 57,095 29.1
Hispanic 66,799 33.9

Custody statusb

State 9,270 4.7
Other 187,261 95.2

a The total does not add to 100 percent be-
cause race was missing or classified as other
for 3,222 participants (1.6%).

b The total does not add to 100 percent be-
cause custody status was missing for 18 par-
ticipants (.009%).



tively. This consistently documented
racial and ethnic disparity may reflect
differences in access to care or differ-
ent attitudes or cultural beliefs
among various groups—about mental
health in general or about the use of
psychotropics in particular. In addi-
tion, racial and ethnic misclassifica-
tion is a small possibility to consider
in the analysis of large databases. Re-
gardless of the underlying reason for
these differences, additional study is
clearly warranted to understand and
address such disparities in psy-
chotropic drug use.

Children in state custody repre-
sented only 4.7 percent of the Medic-
aid population yet accounted for 17.8
percent of the psychotropic prescrip-
tions filled. This 4.5-fold higher rate
emerged as the single strongest pre-
dictor of psychotropic drug use in our
study. Given that children in state
custody are a vulnerable group at
high risk of serious psychopathology,
this is not an entirely surprising find-
ing. To our knowledge, rates of psy-
chotropic drug use for children in
state custody have not been previous-
ly studied. However, two studies of

children in the Los Angeles County
foster care system (representing a
segment of children in state custody)
have documented a threefold higher
rate of psychotropic drug use than in
the control group of youths in the

community (22,23), and a third study
has found similar patterns among fos-
ter care youths covered by a mid-At-
lantic state Medicaid program (24).

As defined here, multiple psy-
chotropic pharmacotherapy is a com-
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Distribution of drug classes and of multiple psychotropic pharmacotherapy pre-
scribed for more than 5 percent of study participants

Variable N %

Class
(N=9,447 participants)

Stimulant 4,550 48.2
Antidepressant 2,257 23.9
Mood stabilizer 855 9.1
Antipsychotic 728 7.7
Alpha2 agonist 531 5.6
Anxiolytic 526 5.6

Drug combination
(N=1,286 participants)

Antidepressant + antipsychotic 282 21.9
Stimulant + antidepressant 194 15.1
Stimulant + alpha2 agonist 174 13.5
Antidepressant + alpha2 agonist 112 8.7
Antipsychotic + mood stabilizer 101 7.9
Stimulant + antipsychotic 82 6.4
Antidepressant + mood stabilizer 82 6.4
Antipsychotic + alpha2 agonist 73 5.7
Antidepressant + anxiolytic 69 5.4

TTaabbllee  33

Logistic regression models of association between demographic variables and psychotropic drug use or multiple psychotrop-
ic pharmacotherapy

Any psychotropic Multiple psychotropic 
drug use (N=9,447) pharmacotherapy (N=1,286)

-
Predictor Unadjusted Adjusted Unadjusted Adjusted
variables N % odds ratio odds ratioa N % odds ratio odds ratiob

Age (years)
0 to 4 463 4.9 .08∗∗∗ .09∗∗∗ 17 1.3 .21∗∗∗ .22∗∗∗

5 to 9 3,420 36.2 .68∗∗∗ .70∗∗∗ 386 30.0 0.71∗∗∗ .69∗∗∗

10 to 14c 3,892 41.2 1 1 591 46.0 1 1
15 to 18 1,672 17.7 .69∗∗∗ .67∗∗∗ 292 22.7 1.18∗ – c

Gender
Male 6550 69.3 2.31∗∗∗ 2.38∗∗∗ 916 71.2 1.11 1.17∗

Female 2897 30.7 1 1 370 28.8 1 1
Race or ethnicity

Whitec 4795 51.0 1 1 709 55.9 1 1
Black 1886 20.1 .46∗∗∗ .42∗∗∗ 206 16.2 .71∗∗∗ .70∗∗∗

Hispanic 2720 28.9 .57∗∗∗ .59∗∗∗ 354 27.9 .86∗ – c
In state custody

Yes 1,663 17.6 5.04∗∗∗ 4.52∗∗∗ 361 28.1 2.53∗∗∗ 2.07∗∗∗

No 7,783 82.4 1 1 925 71.9 1 1

a Model χ2=9,112.91, df=7, p<.001
b Model χ2=208.04, df=7, p<.001
c In the unadjusted and adjusted odds ratios, the two missing values were dropped through backward elimination.

∗p<.05
∗∗p<.01

∗∗∗p<.001



mon practice in pediatric pharma-
cotherapy; 13.6 percent of youths for
whom psychotropics are prescribed
receive more than one psychotropic.
Given the cross-sectional nature of
our study, it was not possible to deter-
mine with certainty whether agents
were used concurrently (as an addi-
tive strategy) or sequentially (for ex-
ample, as part of a cross-tapering
switch). To minimize this potential
misclassification, we restricted com-
bination use to medications from dif-
ferent drug classes, because medica-
tions in the same class would be more
suggestive of a switching pattern.
Only a longitudinal approach can dis-
tinguish such underlying prescription
patterns; however, our findings sug-
gest that treatment with more than a
single psychotropic agent during this
conservatively defined time interval
are common in this Medicaid popula-
tion, possibly as part of a change to
more stable medication regimens. In
addition to revealing multiple psy-
chotropic pharmacotherapy as a com-
mon treatment pattern, our study
found significant sociodemographic
factors associated with its occurrence.
Children who were ten years of age
and older, male, white, or in state cus-
tody were all more likely to receive
multiple psychotropic pharmacother-
apy. These characteristics also predict
psychotropic drug use in general, al-
though they warrant particular atten-
tion as predictors of multiple pharma-
cotherapy. In the one previous study
that assessed predictors of polyphar-
macy among adults, neither age, sex,
nor race was a significant factor (10). 

Our study has several limitations.
First, claims-based data provide min-
imal clinical information, and that in-
formation is of uncertain quality;
there is no readily available way of
validating assigned diagnoses. More-
over, a primary diagnosis was missing
for 42.9 percent of children treated
with psychotropics during the study
period. Although this is a substantial
proportion of participants, it is not an
uncommon one in comparable phar-
macoepidemiology surveys. For ex-
ample, a recent outpatient study
found that no psychiatric diagnosis
was made in more than 30 percent of
visits involving a psychotropic med-
ication (25). The investigators sug-

gested that such a deficiency might
be related to either of two factors: pri-
mary care physicians’ limited knowl-
edge about, or comfort with, assign-
ing psychiatric diagnoses; or clini-
cians’ resorting to pharmacological
intervention when addressing vague
behavioral problems for which there
is no clear diagnosis.

A second limitation is that our
choice of a one-week interval to esti-
mate multiple psychotropic pharma-
cotherapy is potentially problematic.
In the absence of a standardized time
interval for the assessment of poly-
pharmacy, some investigators (7,26)
have chosen a one-year window.
However, such a choice, while in-
creasing the sensitivity of our find-
ings, would have done so at the ex-
pense of an unacceptable number of
false positives—that is, cases of se-
quential rather than concurrent use
of different medications. Indeed,
when we used a three-month window,
our estimate of multiple psychotropic
pharmacotherapy more than tripled,
to 42 percent. Our ultimate choice for
the briefer window of time is consis-
tent with the published experience of
another group (17) and protects from
overestimation of multiple psy-
chotropic pharmacotherapy (false
positives). Clearly, the best way to es-
timate the prevalence and specific
patterns of multiple psychotropic
pharmacotherapy, and to differenti-
ate concurrent from stepwise or se-
quential drug use, would be to track
participants longitudinally. Other in-
formative next steps toward this end
might be targeted chart reviews and
surveys of the decision-making
processes of community practition-
ers. Despite the uncertainty of our
one-week window, our study does
provide initial insights into an in-
creasingly common practice within
the field of pediatric psychopharma-
cology. 

A third limitation is that the Con-
necticut Medicaid managed care
database did not include information
on prescribers’ professional affilia-
tion, such as physicians, physician as-
sistants, or clinical nurse specialists,
or their specialty training, such as pri-
mary care medicine, pediatrics, or
psychiatry. Previous studies have doc-
umented that in the treatment of

ADHD, for example, the majority of
psychotropic medications are pre-
scribed not by mental health special-
ists but rather by general practition-
ers (27,28). Another consideration is
that the more complicated or treat-
ment-refractory cases may in turn be
referred to specialists, who may fol-
low different prescription patterns,
including combination treatments
(29). In a previous study of adults,
physician specialty (psychiatry versus
nonpsychiatry) was found to be the
single strongest positive predictor of
polypharmacy (10). Two subsequent
studies have also found physician spe-
cialty to be significantly related to
psychotropic combination prescrip-
tion patterns for youths (26,30). Such
findings have direct training and ad-
ministrative implications, supporting
the need for more extensive training
in psychopharmacology for pediatri-
cians and other primary care practi-
tioners, the procurement of appropri-
ate staffing, and the facilitation of
more efficient referral pathways to
specialists.

Despite its limitations, our study
documented rates and patterns of
psychotropic drug use among young
Connecticut Medicaid managed care
enrollees that are comparable to rates
in other parts of the country. In par-
ticular, our study replicated findings
of both clear differences among racial
groups in this modality of treatment
and the use of psychotropic drugs
among as many as 1 percent of
preschoolers. Moreover, our study
showed that a considerable propor-
tion of children receiving psychotrop-
ics have been treated with two or
more such agents within a one-week
period. Future claims-based research
in pediatric psychopharmacology will
permit the study of changes over time
in this modality of treatment, as well
as the characterization of the extent
and patterns of multiple psychotropic
pharmacotherapy in community-
based clinical settings. �
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Submissions to the journal’s Datapoints column are invit-
ed. Areas of interest include diagnosis and practice pat-
terns, treatment modalities, treatment sites, patient char-
acteristics, and payment sources. National data are pre-
ferred. The text ranges from 350 to 500 words, depending
on the size and number of figures used. The text should
include a short description of the research question, the
database and methods, and any limitations of the study.

Inquiries or submissions should be directed to Harold
Alan Pincus, M.D., or Terri L. Tanielian, M.S., editors
of the column. Contact Ms. Tanielian at Rand, 1200
South Hayes Street, Arlington, Virginia 22202 (terri_
tanielian@rand.org).


