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The use of combinations of psy-
chotropic medications (poly-
pharmacy) is on the rise

among children and adolescents. The
prevalence of this practice has in-
creased two- to sevenfold in the past
decade (1,2). The increase in use of
psychotropic polypharmacy has
heightened public concern because,
aside from studies of stimulants, few
controlled studies exist concerning

the efficacy and safety of psychotrop-
ic monotherapy for children and ado-
lescents, let alone that of psychotrop-
ic polypharmacy (3).

Despite the paucity of evidence for
or against polypharmacy, in some sit-
uations short-term polypharmacy is
clearly appropriate or even necessary.
For instance, when changing a pa-
tient from one psychotropic drug to
another, most clinicians choose to

overlap or cross-titrate the two, re-
sulting in a purposely brief period of
combination treatment (4–6). Other
clinicians, especially in the inpatient
setting, often view second-generation
antipsychotics as temporarily useful
adjuncts to stimulants or mood stabi-
lizers in treating exacerbations of
mental illness. In each of these in-
stances, the long-term goal is still
monotherapy, but combinations are
used to achieve short-term goals,
such as to reduce risks while switch-
ing medications or to promote a more
rapid resolution of acute symptoms.

Although the empirical base for
short-term use of psychotropic com-
binations in the pediatric population
is not particularly strong, the ration-
ale is grounded in clinical experience
and involves relatively brief exposure
to the risks of the combination. On
the other hand, long-term mainte-
nance treatment with psychotropic
combinations raises far more signifi-
cant questions about efficacy, safety,
and costs. Few data from clinical tri-
als and observational studies are avail-
able to clarify the long-term effects of
psychotropic combinations for chil-
dren and adolescents.

From 1994 to 2009, a total of 13
studies specifically reviewed rates of
polypharmacy in the pediatric popu-
lation (2,7–18). The estimated preva-
lence of psychotropic polypharmacy
ranged from 13.6% among children
insured by Medicaid and who filled at
least one psychotropic prescription
(12) to 72% among youths in foster
care (2).

Despite the variations in age
groups, study designs, data sources,
and clinical settings, most of these
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studies were cross-sectional evalua-
tions of the prescribing of psy-
chotropic medication at a single point
in time or during a specific time
frame, such as at hospital discharge or
within the same month- or year-long
period (1,2,7–13). The overlapping
period of concurrent use often was
not considered in the definitions;
therefore, these studies may not have
captured polypharmacy. First, there
may not have been actual overlap of
medications prescribed during the
same month or the same year. Sec-
ond, the proportion of patients who
had only temporary overlap of psy-
chotropic medications and were re-
ceiving necessary treatment (such as
overlap during the cross-taper peri-
od) versus the proportion who were
receiving persistent, long-term
polypharmacy is unknown.

A few studies used data from adults
(19–23) and defined polypharmacy as
concurrent, overlapping treatment
with multiple psychotropic agents for
a specified duration (at least 30 days,
up to 90 days, and so on). A 60-day
overlap period has been the most
commonly used criterion in the re-
search literature for indicating long-
term polypharmacy.

Therefore, the first objective of this
study was to evaluate psychotropic
polypharmacy by using an increasing-
ly stringent operational definition
based on days of overlapping medica-
tion supplies (≥14, ≥30, ≥60, and
≥90 days). The second objective was
to compare the prevalence of
polypharmacy obtained on the basis
of the 60-day overlap criterion with
prevalence derived from several
cross-sectional operational defini-
tions of polypharmacy used in pub-
lished pediatric studies.

Methods
Data source
The 2005 Medicaid Analytic eXtract
(MAX) files created by the Centers
for Medicare and Medicaid Services
(CMS) were used to validate the def-
inition of long-term psychotropic
polypharmacy among children. MAX
is a set of person-level data files con-
taining information on Medicaid eli-
gibility, service utilization, and pay-
ments. It is extracted from medical
and pharmacy claims collected from

the 50 state Medicaid programs. In
our analysis, only Medicaid eligibility
and pharmacy claims were used. Be-
cause it is difficult to analyze data
from all 50 states, we used data from
the four states with the largest Med-
icaid enrollment of children and ado-
lescents (California, Illinois, New
York, and Texas).

Psychotropic medications
Six psychotropic medication group-
ings included drugs for attention-
deficit hyperactivity disorder, such as
stimulants or atomoxetine; antide-
pressants (selective serotonin reup-
take inhibitors, selective serotonin
norepinephrine reuptake inhibitors,
serotonin modulators, and tricyclic
antidepressants); antipsychotic agents
(first- and second-generation agents);
lithium; anticonvulsant mood stabiliz-
ers (such as divalproex, oxcarbaz-
epine, topiramate, and carbamazep-
ine); and antianxiety drugs (such as
hydroxyzine and benzodiazepines)
(2). Alpha-agonists and antiparkin-
sonism medications were excluded
from the study (17).

Study sample
The study sample consisted of all chil-
dren and adolescents ages six to 18
who were enrolled in the California,
Illinois, New York, or Texas Medicaid
program in 2005 and filled at least
one psychotropic medication pre-
scription during the observation peri-
od. Because anticonvulsants are indi-
cated for both epilepsy and mood dis-
orders, patients with a diagnosis of
epilepsy were excluded from this
analysis.

Measures
The prevalence of psychotropic
polypharmacy was determined by
using increasingly stringent criteria
for the duration of overlap between
two or more psychotropic medica-
tions either from the same or differ-
ent therapeutic categories (22).
Specifically, the prevalence of com-
bination treatments was defined as
receiving ≥14, ≥30, ≥60, and ≥90
consecutive days of overlapping psy-
chotropic prescription fills, and the
findings were compared.

When defining periods of concur-
rent psychotropic coverage, we first

determined the coverage period for
each psychotropic medication. Pre-
scription fills on the same day for dif-
ferent medications were assumed to
be used concurrently in order to pro-
vide a desired medication regimen.
Fills for the same medication that oc-
curred on different days were as-
sumed to be for serial use; any over-
laps in supply were carried forward
on the assumption that patients used
all of the medications they received.

Because this study focused on only
one year of data (2005), it is possible
that a short-term polypharmacy
episode observed at the beginning of
2005 was actually long-term use initi-
ated in 2004. Similarly, a polypharma-
cy episode occurring at the end of
2005 could have continued into 2006.
In order to ensure that all short-term
and long-term uses were correctly
classified, we excluded data from pol-
ypharmacy recipients whose poly-
pharmacy episodes occurred in Janu-
ary 2005 and who had the same pre-
scriptions filled in December 2004.
For a similar reason, data from pa-
tients whose polypharmacy episodes
occurred after October 1, 2005, were
also were excluded.

The prevalence of psychotropic
polypharmacy also was estimated
with the cross-sectional operational
definitions of polypharmacy from
previous pediatric studies. These def-
initions are summarized in Table 1.

A sensitivity analysis was conducted
to further explore the extent to which
the polypharmacy definitions used in
the literature identified patients who
were prescribed psychotropic combi-
nations on a long-term basis. First,
using the 60-day overlap criterion as
the standard for long-term treatment,
we first calculated for each polyphar-
macy definition from the literature
the number of “true positives,” or the
number of patients classified as being
prescribed polypharmacy by the 60-
day overlap criterion who were simi-
larly classified by the definition used
in the literature. This cutoff was se-
lected for several reasons. First, it is
the most commonly used cutoff to de-
fine long-term polypharmacy in stud-
ies of adults (19,22–25). Second, the
cross-titration of psychotropic med-
ications typically takes two to three
weeks, although in special cases an
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extended cross-titration period of
around two months is necessary (4–
6). And third, empirical studies sup-
porting the use of psychotropic com-
binations with pediatric patients of-
ten followed patients for a limited pe-
riod (eight weeks or less). The long-
term effect beyond this cutoff is
largely unknown.

We also calculated the number of
“false positives,” or the number of pa-
tients classified as having been pre-
scribed polypharmacy by the cross-
sectional definition but not by the 60-
day overlap criterion. In this study,
such cases likely represent patients
who were prescribed polypharmacy
on a short-term, temporary basis. We
also calculated the number of “false
negatives,” representing patients who
were classified as having been pre-
scribed polypharmacy by the 60-day
overlap criterion yet were not identi-
fied by the cross-sectional definition.
In this study, this likely represents pa-
tients who were missed by cross-sec-
tional definitions that focused on very
narrow observation windows (seven
days, for example). Finally, we calcu-
lated the sensitivity of each cross-sec-

tional operational definition by divid-
ing the number of true positives by
the sum of true positives plus false
negatives.

Results
Prevalence of polypharmacy by
stringency of overlap criteria
A total of 511,034 patients between
ages six and 18 filled at least one psy-
chotropic prescription in 2005. Of
these patients, 344,124 had 12
months of continuous Medicaid eligi-
bility. After removing data for 30,507
patients with epilepsy, 29,412 pa-
tients with polypharmacy episodes
that occurred after October 1, 2005,
and 1,295 who continued their
polypharmacy episodes from 2004,
our final cohort consisted of 282,910
patients (Table 2). Of these, 28.8%
received psychotropic combinations
for at least 14 consecutive days. The
observed rate of polypharmacy
dropped to 27.2% when the overlap
criterion was increased to 30 days and
to 20.9% when the criterion was in-
creased to 60 days of overlapping
treatment. The prevalence of poly-
pharmacy was only 17.7% when a

minimum of 90 days of treatment
overlap was required. 

By using 60 days of treatment
overlap as a cutoff between long-
term and short-term use, we found
that approximately a quarter (23%–
27%) of patients who were classified
as having been prescribed a
polypharmacy regimen according to
less stringent criteria (14-day or 30-
day overlap) were likely receiving
two or more psychotropic agents on
only a temporary rather than on a
long-term basis.

Of the 59,258 long-term psy-
chotropic polypharmacy recipients, a
vast majority (N=55,611; 93.8%) re-
ceived combinations of psychotropic
drugs from different therapeutic
classes. The most commonly used
combinations were antipsychotics
with stimulants (N=24,361) and anti-
depressants with stimulants (N=
16,780), followed by antidepressants
combined with antipsychotics (N=
15,183) and antipsychotics with anti-
convulsants (N=13,015), and a pa-
tient could have received more than
one combination during the study
period.
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Cross-sectional studies of prevalence of psychotropic polypharmacy among children and adolescents

Study Study population Polypharmacy definition Prevalence

McIntyre and Jerrell, South Carolina Medicaid claims data of children 1. Physician who prescribed ≥2 1996: 6.7%
2009 (1) and adolescents with diagnosed major depression psychotropic medications 2005: 41.6%

from 1996 to 2005 (N=1,544) 

Duffy et al., 2005 (8) Cross-sectional data reported for youths ages 2. Concurrent use of ≥2 psychotropic 52%
2–17 by the American Psychiatric Practice medications for the treatment of
Research Network of psychiatric patients and psychiatric disorders among children
treatment for 1997–1999 (N=392) and adolescents

DosReis et al., 2005 (7) Administrative data of youths age <20 years 3. Use of ≥2 psychotropic medication 28%–30%
and enrolled in Medicaid or SCHIPa in 2 states classes within same month
in 1999 (N=40,856 and N=235,093)

Zito et al., 2008 (2) Medicaid data from 2004 for youths in Texas 4. Manual assessment of concurrent 72.5%
foster care and ages 0 to 19 years use of ≥2 medication classes during
(N=472) July 2004

Faber et al., 2005 (9) Community pharmacy dispensing data from 1998 5a. Use of psychotropic comedication 1998: 12.0%
to 2002 for children ages 0–19 years in the among children receiving stimulants 2002: 14.8%
northern and eastern regions of the Netherlands when the other psychotropic drug was 
(N=71,879 and N=75,109) dispensed in the same week as a stim-

ulant prescription

Martin et al., 2003 (12) Children and adolescents ranging in age from 5b. Individual enrollees with prescrip- 13.6%
newborn to 18 years who were continuously tion claims for medications from ≥2
enrolled in the Connecticut Medicaid managed different psychotropic drug classes 
care program between July 1998 and June 1999 during a 7-day interval after the index 
(N=196,549) prescription

a SCHIP, State Children’s Health Insurance Program



Prevalence of polypharmacy based
on cross-sectional definitions
Table 2 shows how the rates of
polypharmacy derived from cross-
sectional definitions used in previous
studies differ from the rates obtained
with the 60-day overlap criterion. The
prevalence ranged from 17.9%, ac-
cording to a definition of polyphar-
macy as having filled a prescription
from a different therapeutic class
within seven days of the index fill, to
39.1%, according to the definition
that only required receipt of two or
more psychotropic drugs within the
one-year observation period. The
analyses revealed that 14%–46% of
classifications of polypharmacy ac-
cording to cross-sectional definitions
were false positives, meaning that the
patients either received combinations
for only short periods or never re-
ceived those medications concurrent-
ly. In addition, cross-sectional defini-
tions failed to identify 18% to 44% of
patients classified as being prescribed
long-term polypharmacy (≥60-day
overlap).

Discussion
This study characterizes one of the
first confirmatory findings of psy-
chotropic polypharmacy on a contin-
uum of most stringent to least strin-

gent criteria for examining treatment
overlap among children and adoles-
cents covered by Medicaid. As ex-
pected, the prevalence of polyphar-
macy decreased with increasing strin-
gency of the overlap criteria. On the
basis of the 14-day overlap criterion,
more than one-quarter (28.8%) of
children and adolescents received
psychotropic polypharmacy. Of these
patients, 72.7% had been using the
combinations for at least 60 days, and
61.3% took the combinations for 90
days or longer. According to the long-
term polypharmacy criterion (≥60
days) operationally defined in our
study, a majority of children and ado-
lescents insured by Medicaid who re-
ceived psychotropic combinations
were taking these medications over
an extended period.

The term “polypharmacy” does not
in itself suggest whether its use is
warranted. There are certainly some
well-researched uses of medication
combinations. For instance, emerg-
ing empirical data from adolescent
studies show that the addition of a
second-generation antipsychotic to a
mood stabilizer may decrease bipolar
disorder symptoms and improve
overall response rates compared with
monotherapy (26,27). These trials,
however, followed patients for a limit-

ed period (six to eight weeks). The
long-term efficacy and safety of these
combination treatments remain un-
known. Considering that there are no
data from either clinical trials or ob-
servational studies to clarify the effi-
cacy, safety, and tolerability of long-
term treatment with psychotropic
combinations in the pediatric popula-
tion, long-term maintenance combi-
nation treatment raises far more sig-
nificant questions compared with
short-term combination treatment.

The appropriateness of using psy-
chotropic polypharmacy is also de-
pendent on individual characteristics
such as age. In pediatric psychiatry,
because of the relatively rich knowl-
edge concerning use of psychotropic
drugs with children in the older age
groups, polypharmacy tends to be
more acceptable with increasing pa-
tient age. Similarly, using three or
more psychotropic medications con-
currently is often seen as a question-
able practice. Only a few studies have
assessed extent of the use of poten-
tially inappropriate polypharmacy in
the pediatric population. A recent
study by Essock and colleagues (28)
reported that 13% of children were
prescribed three or more concurrent
psychotropic drugs for 90 days or
longer in New York’s Medicaid pro-
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Prevalence of psychotropic polypharmacy among Medicaid-eligible children and adolescents and sensitivity measures of
sectional measures of psychotropic polypharmacy

Measure of sensitivity
When
prescribed Between- Prevalence True False False

Consecutive different or within- (N=282,910) positives positives negatives
Polypharmacy overlap psychotro- class poly- Study Sensitiv-
definition (days) pic drug pharmacy period N % N % N % N %a ity (%)

Short term ≥14 ≤1 year Both 1 year 81,513 28.8 59,258 72.7 22,254 27.3 0 — 100
Short term ≥30 ≤1 year Both 1 year 76,846 27.2 59,258 77.1 17,588 22.9 0 — 100
Long term ≥60b ≤1 year Both 1 year 59,258 20.9 — — — — — — —
Long term ≥90 ≤1 year Both 1 year 49,937 17.7 49,937 100 0 — 9,321 15.7 84.3
Cross-sectional
definitionc

1 Not required ≤1 year Both 1 year 110,611 39.1 59,258 53.6 51,353 46.4 0 — 100
2 ≥1 ≤1 year Both 1 year 88,398 31.2 59,258 67.0 29,140 33.0 0 — 100
3 Not required ≤1 month Both 1 year 64,172 22.7 48,272 75.2 15,900 24.8 10,849 18.3 81.7
4 Not required In July Both 1 month 38,691d 36.2 33,428 86.4 5,263 13.6 25,830 43.6 56.4
5 Not required ≤7 days Between  1 year 50,776 17.9 39,114 77.0 11,662 23.0 20,144 34.0 66.0

class only

a The denominator is 59,258.
b The standard starting point in the literature for defining long-term polypharmacy
c Definitions are provided in Table 1.
d A total of 106,861 patients were prescribed psychotropic medication in July 2005.



gram. Future study is needed to con-
firm whether these questionable
practices lead to increased adverse
outcomes.

In addition to estimating preva-
lence of polypharmacy by using in-
creasingly stringent criteria concern-
ing medication overlap, we also exam-
ined the accuracy of alternative crite-
ria for identifying patients receiving
long-term, persistent combination
psychotropic treatment. Although the
prevalence rates of psychotropic
polypharmacy estimated on the basis
of some cross-sectional definitions
were similar to what was estimated
with the 60-day overlap criterion
(22.4% versus 20.9%), the cross-sec-
tional definitions often identified en-
tirely different patients.

Operational definitions of poly-
pharmacy that are cross-sectional or
that examine prescribing patterns
within a narrow time window both
miss patients who are prescribed
long-term combination treatments
and include patients who are receiv-
ing only short-term overlapping pre-
scriptions. For instance, one defini-
tion used in a previous study defined
psychotropic polypharmacy as filling
a prescription from a different ther-
apeutic class within seven days of
the index fill (12). Our analysis
showed that the definition failed to
identify one-third of long-term
polypharmacy recipients because
these patients received treatment
augmentation beyond the seven-day
window (a false-negative rate of
34.0%). On the other hand, many
patients identified as receiving psy-
chotropic polypharmacy on the basis
of operational criteria from previous
cross-sectional studies did not have
long-term, persistent use of combi-
nation treatments.

Several previous studies defined
polypharmacy as receiving two or
more psychotropic drugs within a
month or a year. Because an overlap
between prescriptions was not re-
quired with the definitions used in
those studies, it is likely that some pa-
tients never used the medications
concurrently or the brief overlap due
to cross-titration was considered
polypharmacy. Sensitivity analysis
showed that 14% to 46% of the pa-
tients identified in these cross-sec-

tional definitions were not using
polypharmacy on a long-term basis. A
similar problem was observed in the
studies that defined polypharmacy as
receiving two or more psychotropic
drugs with at least one day of over-
lap—33.0% of patients identified ac-
cording to this definition received
psychotropic combinations for only a
limited period (<60 days).

The comparison between our ob-
servations and previous studies illus-
trates the considerable problems that
arise when comparing rates of
polypharmacy across studies with in-
consistent operational definitions. In
previous studies that reviewed rates
of polypharmacy in the pediatric pop-
ulation (2,10–16), the estimated
prevalence for psychotropic poly-
pharmacy was the lowest (13.6%) for
children receiving Medicaid (12). It
remains unknown whether the use of
psychotropic polypharmacy is lower
among children and adolescents re-
ceiving Medicaid compared with
those in other treatment settings or
whether the differences in prevalence
observed across studies can be ex-
plained entirely by the varying opera-
tional definitions used. This question
merits further exploration.

The main limitation of the study is
that data on dispensed prescriptions
do not necessarily reflect actual con-
sumption. Our use of administrative
encounter data in this study also pre-
cluded any efforts to determine,
from the perspective of the patient or
the provider, reasons for the pre-
scription of multiple psychotropic
agents. One of the theoretical ratio-
nales supporting long-term polyphar-
macy is the use of multiple medica-
tions with different mechanisms of
action, with the hope that this will ad-
dress several areas of symptomatol-
ogy of patients with comorbid psychi-
atric disorders. Another theoretical
rationale for the use of multiple
agents is a relative avoidance of side
effects. In mental disorders that re-
quire long-term maintenance such as
postconcussional disorder or bipolar
disorder, use of several agents in
combination, each below their indi-
vidual side effect threshold (and be-
low that for the combination), may
more readily avoid side effects than
using a single drug (29,30).

Conclusions
The observed rate of polypharmacy
dropped with increasingly stringent
operational definitions of polyphar-
macy. The findings suggest that con-
siderable differences arise when com-
paring rates of polypharmacy across
studies with inconsistent operational
definitions. Additional studies are
needed to more fully appreciate the
utilization pattern of long-term psy-
chotropic polypharmacy, the clinical
reasons for its use, and the outcomes
of this treatment strategy when used
with children and adolescents with
different mental disorders.
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