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Objective: This study examined
trends and costs of second-gener-
ation antipsychotic polypharmacy
among Medicaid beneficiaries
with schizophrenia in San Diego
County. Methods: Medicaid data
were used to identify 15,962 per-
sons with schizophrenia receiving
antipsychotic medications be-
tween 1999 and 2004. The yearly
proportion of beneficiaries re-
ceiving second-generation an-
tipsychotic polypharmacy, dura-
tion of polypharmacy, inpatient
admissions, and pharmaceutical
costs were examined. Results: The
proportion of clients receiving
second-generation antipsychotic
polypharmacy increased from
3.3% in 1999 to 13.7% in 2004,
whereas annual antipsychotic
medication costs increased from
$4,128 to $5,231 (2004 dollars).
Among those receiving second-
generation polypharmacy, the per-

centage receiving second-genera-
tion polypharmacy for 12 months
increased from 5.1% to 14.4%,
and the percentage hospitalized
increased from 7.2% to 9.0%.
Conclusions: The prevalence of
long-term second-generation an-
tipsychotic polypharmacy and its
associated costs increased sub-
stantially between 1999 and 2004.
Prescribing antipsychotic poly-
pharmacy is an unproven and
costly strategy that if left un-
changed could lead to administra-
tive efforts to cut costs and dictate
practice. (Psychiatric Services 58:
1007–1010, 2007)

Over the past ten years, the treat-
ment of schizophrenia and re-

lated disorders has seen a marked
shift from the use of first-generation
antipsychotic medications to the use
of second-generation antipsychotics
(1). Accompanying the rise in pre-
scribing of second-generation an-
tipsychotics has been an increase in
the practice of prescribing multiple
second-generation antipsychotics,
also known as second-generation an-
tipsychotic polypharmacy (2). Preva-
lence rates of polypharmacy in the
treatment of patients with schizo-
phrenia have been reported to range
from 2% to 17% in the outpatient
setting (3,4). Surveyors of clinicians’
reasons for antipsychotic polyphar-
macy have found their primary rea-
sons to include the treatment of per-
sistent positive symptoms, physicians’
doubts regarding the validity of evi-

dence-based algorithms, and nurses’
requests for increasing the dosage or
adding additional drugs (5).

Complicating the use of second-
generation antipsychotic polyphar-
macy is a lack of controlled trials on
the practice. Recent trials have high-
lighted inherent safety and efficacy
limitations of second-generation an-
tipsychotic monotherapy, and results
reported in polypharmacy trials in-
volving first-generation antipsy-
chotics have been mixed (6). Addi-
tional concerns associated with an-
tipsychotic polypharmacy include
possible adverse effects (7), excessive
mortality (8), and excessive costs (9).
A study of inpatients with psychotic
disorders found that treatment with
multiple antipsychotics was associat-
ed with higher total antipsychotic
dose, greater adverse events, and
longer inpatient stays, but without
any apparent clinical benefit (7).

We examined antipsychotic pre-
scribing in San Diego County, Cali-
fornia, between 1999 and 2004. Sec-
ond-generation antipsychotic poly-
pharmacy was investigated along with
inpatient admissions and antipsychot-
ic pharmaceutical costs. Trends and
potential relationships during the six-
year study period are described.

Methods
Data from San Diego County’s Adult
and Older Adult Mental Health Ser-
vices encounter-based management
information system were merged with
data from California’s Department of
Health Services to identify Medi-Cal
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(California’s Medicaid program) ben-
eficiaries with schizophrenia who
were receiving psychiatric services
and who filled prescriptions for oral
antipsychotic medications between
1999 and 2004. We had used these
linked-database methods previously
to examine adherence to treatment
with antipsychotic medications (10).

Consistent with our earlier re-
search, we classified each prescrip-
tion fill for an oral antipsychotic into
one of four mutually exclusive cate-
gories: first-generation antipsychotic
medications only, single second-gen-
eration medication, single second-
generation medication in addition to
first-generation medications, and
multiple second-generation medica-
tions. Second-generation antipsy-
chotic polypharmacy was defined as
receiving multiple second-generation
medications. Using previously pub-
lished methods (10), we analyzed the
days’ supply of each antipsychotic
prescription and then assigned each
person to one of the four medication
categories for each month in which
they were enrolled in Medi-Cal and
had medication available. We calcu-
lated days’ supply for each medica-
tion type for each day during the
study period. Only the medication
with the greatest days’ supply was
used to calculate remaining days’ sup-
ply when multiple medications were
filled on a single day. We capped total
days’ supply on any given fill date at
300 days in order to limit the influ-
ence of excessive filling. Antipsychot-
ic pharmacy was assigned hierarchi-
cally by month, in reverse order as de-
scribed above. For example, a client
who had a 15-day supply of a single
second-generation medication car-
ried over from a previous month but
who filled a prescription for second-
generation polypharmacy (defined by
filling prescriptions for two or more
different second-generation medica-
tions on the same day) would be as-
signed to second-generation poly-
pharmacy for the month of the pre-
scription fill. This client also would be
assigned to second-generation poly-
pharmacy in the following month if
there was a sufficient days’ supply to
carry over—for example, if the client
filled a 30-day prescription mid-
month. Because quetiapine is com-

monly used as a sleeping aid, we re-
moved quetiapine from this classifica-
tion when prescribed at a low daily
dose (200 mg or less) in conjunction
with another antipsychotic.

For each month that a client was
enrolled in Medi-Cal with a positive
medication supply, we indicated the
type of antipsychotic pharmacy and
whether the client was admitted to an
inpatient or crisis residential facility.
We also calculated the duration of
second-generation antipsychotic poly-
pharmacy for a subset of persons re-
ceiving second-generation polyphar-
macy in a year in which they were
continuously enrolled in Medi-Cal.
Antipsychotic medication costs were
evaluated in the full sample. Monthly
amounts paid by Medi-Cal for an-
tipsychotics were annualized (by mul-
tiplying by 12) and were adjusted to
2004 dollars with the pharmaceutical
component of the consumer price in-
dex. Logistic regression was used to
test for the significance of time trends
in pharmacotherapy and inpatient ad-
missions (analyzed at the person-
month) and duration of second-gen-
eration polypharmacy (analyzed at
the person-year). We evaluated trends
in annualized costs at the person-year,
using two-part models with a first-
stage logistic regression and second-
stage gamma regression with a log-
link function.

Results
We identified 15,962 unique Medi-
Cal beneficiaries with schizophrenia
who filled prescriptions for antipsy-
chotic medications between 1999 and
2004. The average monthly preva-
lence of second-generation polyphar-
macy increased from 3.3% in 1999 to
13.7% in 2004 (p<.001) (Table 1).
Among those receiving second-gen-
eration polypharmacy, the average
monthly percentage of patients ad-
mitted to an inpatient or crisis resi-
dential facility increased from 7.2% in
1999 to 9.0% in 2004 (p=.009).

We identified 3,828 unique benefi-
ciaries who filled at least one pre-
scription for second-generation an-
tipsychotic polypharmacy and who
were continuously enrolled in Medi-
Cal during a year in the period
1999–2004. Among those receiving
second-generation polypharmacy and

continuously enrolled, the percent-
age receiving continuous second-gen-
eration polypharmacy increased from
5.1% in 1999 to 14.4% in 2004
(p<.001).

Among the full sample of 15,962
beneficiaries, the annualized antipsy-
chotic medication costs per benefici-
ary increased 27%, from $4,128 in
1999 to $5,231 in 2004 (p<.001)
(Table 2).  This increase in costs was
largely the result of a $983 increase in
annual costs of second-generation an-
tipsychotic polypharmacy (p<.001).

Discussion and conclusions
Substantial increases in the preva-
lence of second-generation antipsy-
chotic polypharmacy were found
among Medi-Cal beneficiaries with
schizophrenia in San Diego County
between 1999 and 2004. These trends
were accompanied by a 27% increase
in antipsychotic medication costs that
were driven primarily by a 274% in-
crease in expenditures involving sec-
ond-generation antipsychotic poly-
pharmacy. Although the overall hos-
pitalization rate increased from 1999
to 2004, the rate among those receiv-
ing second-generation polypharmacy
increased significantly beyond this
trend, rising 25% and resulting in an
increase from 7.2% in 1999 to 9.0%
in 2004. It is impossible to deter-
mine whether the increase in sec-
ond-generation polypharmacy was
causally related to increasing inpa-
tient admissions. However, these
data cast doubt on the prospect that
second-generation polypharmacy im-
proves psychological functioning
sufficiently to improve the residen-
tial stability of patients.

Our findings are consistent with re-
sults from related studies. Ganguly
and associates (4) found persistent
use of second-generation antipsy-
chotic polypharmacy among 5.5% of
Medicaid beneficiaries with schizo-
phrenia in California and Georgia be-
tween 1998 and 2000. Our study con-
sidered a longer time period and
found an almost twofold increase in
second-generation polypharmacy in
California since 2000. Kreyenbuhl
and associates (3) studied long-term
antipsychotic polypharmacy among
Department of Veterans Affairs pa-
tients with schizophrenia by compar-
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ing time-based (30, 60, and 90 days)
and cross-sectional definitions of
polypharmacy. They found that the
prevalence of antipsychotic polyphar-
macy declined substantially as defini-
tions requiring longer periods of pre-
scription were applied (approximate-
ly 50% from 30 to 90 days) and that
cross-sectional definitions yielded
different samples than their pre-
ferred time-based definitions. We
found similar declines in polypharma-
cy during the first 90 days. We also
documented a substantial increase in

long-term polypharmacy over the
study period. Predictors of continuing
versus discontinuing second-genera-
tion antipsychotic polypharmacy war-
rant further investigation.

This study has several limitations.
The use of an administrative claims
database such as Medicaid might in-
volve coding biases, might be influ-
enced by reimbursement issues, and
did not include some important clini-
cal measures, such as psychopatholo-
gy. Although Adult and Older Adult
Mental Health Services has issued

medication guidelines to county
providers, the prescribing practices in
this study might be more reflective of
individual providers’ modes or styles
of prescribing, which could be influ-
enced by the relatively open Medi-
Cal formulary. Nonetheless, we have
used a Medicaid database that in-
volved a sizeable number of patients
from a large, representative county in
the United States.

Despite these limitations, we be-
lieve that these findings are both im-
portant and timely. California’s Med-
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Trends in second-generation antipsychotic polypharmacy and antipsychotic pharmaceutical costs among disabled Medicaid
beneficiaries with schizophrenia in San Diego County, 1999–2004a

Measure 1999 2000 2001 2002 2003 2004

Person-months (N) 82,299 91,594 98,133 104,567 110,912 114,053
Pharmacotherapy (%)

First-generation medication 24.9 18.7 13.4 10.5 8.5 7.6
Second-generation monotherapy 61.1 65.3 69.5 70.7 71.7 71.0
Second-generation monotherapy

plus first-generation medication 10.8 11.0 10.2 9.7 8.8 8.3
Second-generation polypharmacy 3.3 5.0 6.9 9.2 11.0 13.7

Monthly probability of admission (%)b

First-generation medication 4.0 4.2 4.2 4.6 4.5 4.4
Second-generation monotherapy 5.7 5.8 6.0 6.2 6.1 6.0
Second-generation monotherapy

and first-generation medication 7.0 7.4 8.3 8.4 8.0 7.9
Second-generation polypharmacy 7.2 7.1 6.9 7.7 8.0 9.0

Months of second-generation polypharmacyc

N (persons) 514 807 1,133 1,534 1,832 2,182
1–3 months (%) 58.6 53.5 50.4 45.8 41.6 38.5
4–11 months (%) 36.4 38.0 39.1 42.1 44.9 47.1
12 months (%) 5.1 8.4 10.5 12.1 13.5 14.4

a Time trends for pharmacotherapy and second-generation polypharmacy were tested with logistic regressions. All trends were found to be significant
(p<.001). Time trends for inpatient and crisis residential admissions were tested with a single logistic regression with interaction terms for pharma-
cotherapy and year. The data show an overall increasing trend (p=.015); in addition, second-generation polypharmacy was associated with an increase
in the probability of admission over time (p=.009).

b Inpatient or crisis residential facilities
c Among persons enrolled in Medicaid for at least 12 months

TTaabbllee  22

Trends in annualized antipsychotic pharmaceutical costs (2004 dollars) per disabled Medicaid beneficiary with 
schizophrenia in San Diego County, 1999–2004a

1999 2000 2001 2002 2003 2004
(N=9,179) (N=9,928) (N=10,486) (N=11,076) (N=11,684) (N=11,752)

Pharmacotherapy M SD M SD M SD M SD M SD M SD

Antipsychotic medication 4,128 4,291 4,431 4,511 4,770 4,772 4,979 4,816 5,126 4,927 5,231 4,966
First-generation medication 117 404 99 430 72 388 70 387 59 356 53 315
Second-generation monotherapy 2,982 3,867 3,099 3,936 3,303 4,110 3,326 4,097 3,335 4,087 3,269 3,993
Second-generation monotherapy 

and first-generation medication 670 2,382 682 2,408 660 2,467 649 2,470 607 2,421 567 2,331
Second-generation polypharmacy 359 2,275 551 2,851 735 3,242 934 3,548 1,125 3,886 1,342 4,211

a Trends in annualized expenditures were evaluated with two-part models. All trends were significant (p<.001).
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icaid program has been facing large
increases in costs per beneficiary,
largely resulting from increases in
pharmacy expenditures among eld-
erly beneficiaries and those with dis-
abilities. Annual expenditures on an-
tipsychotic medications saw the
largest gains of any therapeutic class,
increasing from $250 million in 1999
to $719 million in 2004. Yet studies
have shown that the increased use of
second-generation antipsychotics in
Medi-Cal has not been accompanied
by improved adherence to medica-
tions or reductions in psychiatric ad-
missions (10). The combined ex-
pense and lack of an evidence base
for second-generation polypharmacy
begs for additional research to exam-
ine its cost-effectiveness. Concern
about the rising costs of antipsy-
chotics among administrators of
state Medicaid programs and bene-
fits managers of pharmaceutical in-
surance plans may lead to increased
scrutiny of second-generation poly-
pharmacy prescribing that if left un-
changed may lead to administrative
efforts to cut costs and to dictate
practice.
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