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Antipsychotic medications have
long been a cornerstone of ef-
fective treatment for schizo-

phrenia. Most second-generation an-
tipsychotics have also been approved
to treat bipolar disorder, and in late

2007 aripiprazole was approved for
the adjunctive treatment of major de-
pressive disorder. However, once a
drug has been approved by the Food
and Drug Administration (FDA), cli-
nicians are free to prescribe it as they

see fit. The benefits of such off-label
use are usually unclear because there
has not been a high level of published
clinical research evaluating the safety
and efficacy of these drugs for
non–FDA-approved indications. Al-
though some off-label use of second-
generation antipsychotics may be ap-
propriate, these drugs are expensive
and have serious side effects (includ-
ing weight gain, diabetes mellitus,
tardive dyskinesia, and extrapyrami-
dal symptoms), and their off-label use
may therefore represent significant
risk and cost with undemonstrated
clinical benefit and potential harm.

Several studies have investigated
the extent to which antipsychotic
medications have been used off label.
A previous Department of Veterans
Affairs (VA) study found that 33.5%
of patients who received a prescrip-
tion for an antipsychotic medication
in the VA health care system during a
four-month period in 1999 did not
have a diagnosis of either schizophre-
nia or bipolar disorder (1). A more re-
cent study by Domino and Swartz (2),
using data from the Medical Expendi-
ture Panel Survey (MEPS), found
rates of off-label use of 18%–19% in
1996–1997 and 2004–2005. A report
by the Agency for Healthcare Re-
search and Quality (AHRQ) found
that the most common off-label uses
of second-generation antipsychotics
reported in the literature were treat-
ment of agitation in dementia and
treatment of depression, obsessive-
compulsive disorder, posttraumatic
stress disorder (PTSD), personality
disorders, Tourette’s syndrome, and
autism; however, there was very little
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Objective: This study aimed to determine the prevalence of prescribing
antipsychotics to adults without schizophrenia or bipolar disorder and to
identify factors associated with such off-label use. Methods: Patients with
at least one prescription for an antipsychotic medication from the De-
partment of Veterans Affairs (VA) during fiscal year (FY) 2007 were iden-
tified in national VA administrative databases. Rates of off-label antipsy-
chotic use were determined along with average doses. Multivariate logis-
tic regression models identified sociodemographic and clinical character-
istics associated with off-label use. Results: Of the 279,778 individuals in
FY 2007 who received an antipsychotic medication, 168,442 (60.2%) had
no record of a diagnosis for which these drugs are approved. The most
common mental illness diagnoses among patients given prescriptions for
antipsychotics off label were posttraumatic stress disorder (PTSD, 41.8%),
minor depression (39.5%), major depression (23.4%), and anxiety disorder
(20.0%). Among VA patients with mental illness other than schizophrenia
or bipolar disorder, the proportion who received prescriptions for an-
tipsychotic medications ranged from a low of 9.1% among patients with
adjustment reaction; to about 20% for those with depression, dementia, or
PTSD; and to a high of 40.7% among patients with other psychoses. Dos-
es were low, with over half of patients who received off-label quetiapine,
risperidone, or first-generation antipsychotics receiving doses below those
recommended for schizophrenia. In logistic regression models, patients
diagnosed as having other psychosis or dementia had the highest odds of
receiving an antipsychotic medication off label. Conclusions: Off-label use
of antipsychotic medications was common. Given that these drugs are ex-
pensive, have potentially severe side effects, and have limited evidence
supporting their effectiveness for off-label usage, they should be used with
greater caution. (Psychiatric Services 60:1175–1181, 2009)



strong evidence in the literature that
these drugs were effective in treating
these disorders (3).

The objective of this study was to
determine the prevalence of off-label
use of antipsychotic medications for
mental illness in the VA health care
system in fiscal year (FY) 2007 and to
explore patient sociodemographic
and clinical characteristics associated
with off-label use of these drugs. This
study contributes to the existing liter-
ature by providing more recent esti-
mates than the previous VA study (1).
Also, because MEPS relies on patient
self-report for diagnostic information
(2), this study offers more precise es-
timates because it is based on actual
prescription records.

Methods
Sources of data
Data for the study were obtained
from national administrative VA data-
bases for FY 2007 (October 1, 2006,
through September 30, 2007). Data
on prescriptions for antipsychotic
medications came from the Decision
Support System pharmacy file. This
file contains data on all prescriptions
filled at VA pharmacies nationwide
and includes the medication pre-
scribed, strength, number of pills per
prescription, and number of days
supplied. Sociodemographic and clin-
ical data came from the Outpatient
Encounter file, which contains data
on all VA outpatient clinic visits na-
tionwide. Available sociodemograph-
ic data included age, gender, and race
and ethnicity. Clinical data included
diagnoses (based on International
Classification of Diseases, 9th edition
[ICD-9] codes) and the degree to
which the patient was service con-
nected, which is a measure of disabil-
ity. The study was approved by the in-
stitutional review boards of the West
Haven VA Medical Center and the
Yale School of Medicine.

Measures
First, all prescriptions for antipsy-
chotic medications were identified
among seven antipsychotic medica-
tion types: aripiprazole, clozapine,
olanzapine, quetiapine, risperidone,
and ziprasidone, plus first-generation
antipsychotics considered as a class.
Next, outpatient records were exam-

ined to determine whether patients
had any visits that indicated a diagno-
sis of either schizophrenia (ICD-9
codes beginning with 295) or bipolar
disorder (ICD-9 codes 296.0, 296.1,
and 296.4–296.8).

Patients without a diagnosis of
schizophrenia or bipolar disorder
during FY 2007 who received an an-
tipsychotic medication were consid-
ered to have received these medica-
tions off label. Among these patients,
the average daily dose was computed
for all prescriptions within seven days
of the last prescription of the year by
multiplying the number of pills by the
strength per pill and dividing by the
number of days supplied.

Doses of first-generation antipsy-
chotics were converted to chlorpro-
mazine equivalents.

Average daily doses were compared
with the recommended dosing range
for schizophrenia specified by the
Schizophrenia Patient Outcomes Re-
search Team (PORT) (4), and pa-
tients with doses below this range
were identified with a dichotomous
variable. Patients without a diagnosis
of schizophrenia or bipolar disorder
were assigned to the following diag-
nostic groups on the basis of whether
they had any visits that indicated the
corresponding nonexclusive ICD-9
codes: adjustment reaction (309
codes, excluding 309.81), alcohol
abuse and dependence (codes 303
and 305.00), anxiety disorder (300
codes, excluding code 300.4), drug
abuse and dependence (codes 292,
304, and 305.2–305.9), major depres-
sion (296.2 and 296.3), minor depres-
sion (296.9, 300.4, 301.1, and 311),
organic brain syndrome and Alz-
heimer’s disease (290, 293, 294, 310,
and 331.00), other psychosis (297–
299), and PTSD (309.81). Patients
could belong to more than one diag-
nostic group.

Analysis
First, all patients who were given pre-
scriptions for an antipsychotic med-
ication during FY 2007 were identi-
fied, and the number and proportion
of off-label users who received each
drug were determined.

Next, all patients belonging to any
of the nine diagnostic groups listed
above (excluding those with any co-

morbid diagnoses of schizophrenia or
bipolar disorder) were identified. The
proportion of patients in each of these
diagnostic groups who received a pre-
scription for an antipsychotic medica-
tion was determined, along with the
average daily dose of each antipsy-
chotic among users of that medica-
tion and the percentage with doses
below the PORT-recommended dos-
age range for schizophrenia.

Finally, in order to identify patient-
level factors associated with off-label
use of these agents, logistic regression
models were developed in which use
of off-label antipsychotic agents was
the dependent variable and the fol-
lowing were the independent vari-
ables: age, female gender, black race,
Hispanic ethnicity, other race-ethnic-
ity or race-ethnicity data missing,
service-connected disability rating of
at least 50%, service-connected dis-
ability rating of less than 50%, and di-
agnostic group. The service-connect-
ed disability rating is a measure of
disability related to the veteran’s mili-
tary service. Because these models in-
tended to predict off-label use, the
sample was again restricted to indi-
viduals with no diagnosis of schizo-
phrenia or bipolar disorder. Separate
models were run with receipt of the
following antipsychotic drugs as the
dependent variable: aripiprazole,
olanzapine, quetiapine, risperidone,
ziprasidone, and first-generation an-
tipsychotics. Because so few patients
received clozapine off label, a sepa-
rate model was not estimated for
clozapine. A final model was estimat-
ed for receipt of any antipsychotic
medication off label.

Results
Off-label use
We identified 279,778 unique pa-
tients who received a prescription for
an antipsychotic medication in the VA
during FY 2007. Of these patients,
168,442 (60.2%) did not have a diag-
nosis of schizophrenia or bipolar dis-
order during the year and were con-
sidered to have received these drugs
off label. Characteristics of off-label
users of antipsychotic medications
are presented in Table 1. The average
age was 59, and a large majority was
male, which is reflective of the veter-
an population. White non-Hispanics
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were the most common racial-ethnic
group, although almost half of off-la-
bel users fell into the “other or miss-
ing” racial-ethnic category.

The diagnostic breakdown of off-la-
bel users is also presented in Table 1.
Over 40% of patients given prescrip-
tions for antipsychotic medications
off label were diagnosed as having
PTSD. Other relatively common di-
agnoses among off-label users includ-
ed minor depression (39.5%), major
depression (23.4%), anxiety disorder
(20.0%), alcohol abuse or depend-
ence (15.1%), and drug abuse or de-
pendence (12.6%). There was a con-
siderable degree of comorbidity
among these disorders, given that the
proportions of patients in these diag-
nostic groups sum to over 100%.

Quetiapine was the antipsychotic
medication with the largest propor-
tion of off-label use (42.9%). Risperi-
done and first-generation antipsy-
chotics were the next most commonly
prescribed off-label drugs (21.2% and
20.5%, respectively). Relatively few
patients were given prescriptions for
olanzapine (7.5%) or aripiprazole
(5.9%) off label, and only 30 patients
(<.1%) were given prescriptions for
clozapine off label.

Off-label use among 
diagnostic groups
Table 2 shows the use of antipsychot-
ic medications among patients with
specific mental illness diagnoses, ex-
clusive of comorbid schizophrenia or
bipolar disorder. Rates of antipsy-
chotic use were highest among pa-
tients diagnosed as having other psy-
chosis (40.7%), followed by major de-
pression (20.5%), organic brain syn-
drome or Alzheimer’s disease
(20.0%), and PTSD (19.4%). Rela-
tively few patients diagnosed as hav-
ing an adjustment reaction received
an antipsychotic medication (9.1%).

Quetiapine was the drug most com-
monly prescribed off label across all
diagnostic groups, ranging from being
prescribed to 4.5% of patients with
adjustment reaction to 13.8% of the
patients with other psychosis. Other
than clozapine (which very few pa-
tients received off label; <.1%),
ziprasidone was the antipsychotic
drug next least commonly prescribed
off label in most of the diagnostic

groups, with rates of use ranging from
.2% of patients with adjustment reac-
tion to 1.6% of patients with other
psychosis. However, ziprasidone use
was relatively common among pa-
tients with PTSD (6.8%), ranking be-
hind just quetiapine (10.6%) as the
most commonly prescribed antipsy-
chotic among these patients.

Dosing data are also shown in
Table 2. Average doses were highest
for patients with other psychosis or
alcohol abuse and were lowest for
patients with organic brain disorder
or Alzheimer’s disease, although
there was not much variation across
diagnostic groups. However, there
was considerable variation across
drugs in the percentage of patients
with doses below the PORT-recom-
mended range for schizophrenia,
which ranged from an average of
5.8% of patients with alcohol abuse
who received ziprasidone at a dose
below the PORT recommendation,
to 91.9% of patients with organic
brain syndrome or Alzheimer’s dis-
ease who received first-generation

antipsychotics below the recom-
mended doses. Doses of quetiapine
and risperidone were relatively low,
with 62.1%–79.9% patients given
quetiapine and 42.9%–80.1% given
risperidone at doses below the
PORT recommendations. The per-
centage of patients given prescrip-
tions for olanzapine off label with
doses below the PORT recommen-
dations was relatively low, ranging
from 7.9% to 32.4%.

Predictors of off-label use
The results of the regression model
predicting off-label use of any an-
tipsychotic medication are presented
in Table 3. Although all of the inde-
pendent variables were statistically
significant, odds ratios (ORs) were
highest for patients with a diagnosis
of other psychosis (OR=13.54), or-
ganic brain syndrome or Alzheimer’s
disease (OR=8.34), and PTSD
(OR=5.00). Being female (OR=
1.28), black (OR=1.13), or Hispanic
(OR=1.63) also increased the odds of
receiving an antipsychotic medica-
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Characteristics of patients receiving antipsychotic medications off label in the
Department of Veterans Affairs in fiscal year 2007a

Characteristic N %

Age (M±SD) 59.1±14.3
Gender

Male 156,918 93.2
Female 11,524 6.8

Race or ethnicity
White 62,037 36.8
Black 16,436 9.8
Hispanic 8,002 4.8
Other or data missing 81,967 48.7

Diagnosis
Adjustment reaction 9,595 5.7
Alcohol abuse or dependence 25,376 15.1
Anxiety disorder 33,628 20.0
Drug abuse or dependence 21,248 12.6
Minor depression 66,466 39.5
Major depression 39,441 23.4
Organic brain syndrome or Alzheimer’s 10,989 6.5
Other psychosis 16,685 9.9
Posttraumatic stress disorder 70,439 41.8

Antipsychotic prescribed
Aripiprazole 9,884 5.9
Clozapine 30 .0
Olanzapine 12,663 7.5
Quetiapine 72,312 42.9
Risperidone 35,653 21.2
Ziprasidone 4,373 2.6
First-generation antipsychotic 34,598 20.5

a N=168,442. None had diagnoses of schizophrenia or bipolar disorder.



tion off label. Patients with service-
connected disability ratings of at
least 50% were more likely to receive
an antipsychotic medication off label
(OR=1.75), and those with a disabil-

ity rating of less than 50% were less
likely to receive these drugs off label
(OR=.93).

The logistic regression results were
fairly consistent across the other

models predicting off-label use of
each medication, although there were
some notable differences. In the
model predicting off-label use of que-
tiapine, having a diagnosis of organic
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Use of antipsychotic medications among patients with psychiatric diagnoses other than schizophrenia or bipolar disorder in
fiscal year 2007a

Organic
brain Drug Alcohol

Adjustment Anxiety Minor Major syndrome or Other abuse or abuse or
reaction disorder depression depression Alzheimer’s psychosis PTSD dependence dependence

Drug (104,938) (279,074) (568,858) (191,522) (54,346) (40,635) (361,929) (135,074) (222,866)

Aripiprazole
Taking (%)b .6 .9 .9 1.9 .6 4.0 1.4 1.1 .7
Dose (M±SD)c 13.0± 13.5± 13.5± 14.3± 11.0± 15.5± 14.3± 15.0± 14.1±

9.6 11.2 10.7 11.3 10.6 10.4 10.0 10.0 9.8
<Recommended

dose (%)d 33.1 30.4 30.1 26.6 47.4 21.1 25.4 20.9 24.7
Clozapine

Taking (%)b 0 0 0 0 0 0 0 0 0
Dose (M±SD)c 400.0± 412.5± 275.4± 491.7± 72.3± 241.7± 300.1± 150.0± 175.0±

.0e 229.8 208.5 87.8 41.2 274.0 264.3 70.7 35.4
<Recommended

dose (%)d 0 0 33.3 0 100.0 50.0 33.3 50.0 0
Olanzapine

Taking (%)b .5 .9 .9 1.6 2.2 4.5 1.3 1.0 .7
Dose (M±SD)c 9.9± 10.1± 9.7± 10.7± 7.3± 11.4± 11.0± 12.4± 11.4±

8.2 8.1 7.9 8.5 8.7 10.9 8.4 8.4 8.1
<Recommended

dose (%)d 20.0 17.6 18.8 15.2 32.4 15.8 12.9 7.9 10.4
Quetiapine

Taking (%)b 4.5 6.0 5.8 10.0 8.5 13.8 10.6 8.6 6.2
Dose (M±SD)c 128.6± 132.0± 128.9± 145.6± 92.7± 160.5± 140.2± 157.8± 146.1±

150.2 152.6 148.5 166.6 102.8 187.1 160.7 176.9 162.3
<Recommended

dose (%)d 72.6 70.8 71.9 67.7 79.9 62.1 69.2 64.3 67.0
Risperidone

Taking (%)b 1.8 2.5 2.6 4.8 6.5 13.6 4.3 3.1 2.3
Dose (M±SD)c 1.6± 1.8± 1.7± 2.0± 1.1± 2.1± 2.0± 2.2± 2.1±

1.7 1.6 1.6 1.7 1.1 1.9 1.7 2.1 1.7
<Recommended

dose (%)d 61.0 58.0 57.8 50.9 80.1 50.1 51.5 42.9 47.8
Ziprasidone

Taking (%)b .2 .4 .4 .8 .3 1.6 6.8 .5 .3
Dose (M±SD)c 83.1± 94.6± 92.8± 97.6± 68.1± 101.5± 95.3± 98.8± 98.8±

57.2 67.3 62.3 65.9 53.9 63.4 64.3 59.0 58.1
<Recommended

dose (%)d 11.3 9.7 9.6 8.6 18.6 7.6 9.2 6.8 5.8
First-generation
antipsychotic

Taking (%)b 1.6 1.5 1.4 1.8 2.1 4.3 1.4 1.6 1.3
Dose (M±SD)c 166.5± 159.7± 159.2± 163.9± 122.1± 186.7± 161.3± 171.5± 161.9±

137.2 194.3 211.0 211.9 187.7 259.6 195.3 196.4 166.8
<Recommended

dose (%)d 89.8 89.6 89.9 88.7 91.9 84.4 88.3 87.9 89.8
Any antipsychotic

Taking (%)b 9.1 12.0 11.6 20.5 20.0 40.7 19.4 15.6 11.3

a The diagnoses listed here are not exhaustive. Of the 168,442 patients who received antipsychotics off label, 31,882 (18.9%) had none of these diag-
noses (Ns are listed in parentheses).

b Percentage of patients with the diagnosis who received any prescriptions for the drug
c Average dose among patients with the diagnosis who were prescribed the drug. For the first-generation antipsychotics, doses were converted to chlor-

promazine equivalents. All units are milligrams.
d Percentage of patients with the diagnosis whose dosage was below the treatment recommendations of the Schizophrenia Patient Outcomes Research Team
e Only one patient in this group received clozapine.



brain syndrome or Alzheimer’s dis-
ease was associated with the largest
OR (OR=8.60) of all the independent
variables, followed by PTSD (OR=
6.63) and other psychosis (OR=4.71).
In addition, in the model predicting
off-label use of first-generation an-
tipsychotics, the likelihood of having
a diagnosis of adjustment reaction
was relatively high (OR=1.59),
whereas this variable was not statisti-
cally significant in most of the other
drug-specific models.

Discussion
In this study, we used national VA ad-
ministrative data for FY 2007 to de-
termine the extent to which antipsy-
chotic medications are used off label

and to identify factors associated with
off-label use. We found a consider-
able degree of off-label use of these
drugs; 60.2% of patients who were
prescribed antipsychotic medications
had no diagnosis of either schizophre-
nia or bipolar disorder during the fis-
cal year. The most frequently pre-
scribed drugs for off-label use were
quetiapine, risperidone, and first-
generation antipsychotics. Patients
diagnosed as having another psy-
chosis, PTSD, or organic brain syn-
drome or Alzheimer’s disease had the
highest odds of being prescribed an
antipsychotic off label.

Although the rate of off-label use of
antipsychotic medications was com-
parable with the 63.6% rate seen in

the Georgia Medicaid population in
2000–2001 (5), we found a higher
rate of off-label use than was found in
many previous studies. A previous VA
study reported that 42.8% of VA pa-
tients who were prescribed second-
generation antipsychotics during a
four-month period in 1999 received
these drugs for an off-label use (1). At
the time, second-generation antipsy-
chotics had not been FDA approved
for treating bipolar disorder, however.
If patients with a diagnosis of bipolar
disorder in that study are removed,
the rate of off-label use falls to 33.4%.
The VA study did not include first-
generation antipsychotics, which ex-
plains at least some of the difference
in rates of off-label use. However,

PSYCHIATRIC SERVICES ' ps.psychiatryonline.org ' September 2009   Vol. 60   No. 9 11117799

TTaabbllee  33

Predictors of use of antipsychotic medications among patients with psychiatric diagnoses other than schizophrenia or 
bipolar disorder in fiscal year 2007a

First-
generation Any

Aripiprazole Olanzapine Quetiapine Risperidone Ziprasidone antipsychotic antipsychotic
Independent 
variableb OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age .98 .97–.98 1.00 1.00–1.01 .99 .99–.99 1.00 .99–1.00 .98 .97–.98 1.00 1.00–1.00 .99 .99–.99
Female (ref: 

male) .99 .92–1.06 1.88 1.72–2.06 1.50 1.45–1.55 1.58 1.50–1.65 .84 .77–.93 .88 .84–.91 1.28 1.26–1.31
Race (ref: white)

Black 1.25 1.16–1.34 1.03 .97–1.10 .96 .93–.99 1.32 1.27–1.37 1.02 .92–1.14 1.22 1.18–1.27 1.13 1.10–1.15
Hispanic 1.84 1.67–2.02 1.67 1.55–1.80 1.44 1.38–1.50 1.55 1.47–1.64 1.22 1.04–1.42 1.52 1.44–1.60 1.63 1.58–1.67
Other race .79 .75–.83 .60 .57–.62 .76 .75–.77 .71 .69–.73 .71 .66–.76 .65 .63–.66 .70 .69–.70

Service disability
rating (ref: none)

≥50% 1.96 1.86–2.05 1.76 1.69–1.84 1.68 1.65–1.71 1.66 1.62–1.71 2.20 2.04–2.36 1.59 1.55–1.64 1.75 1.73–1.77
<50% 1.14 1.08–1.21 .76 .72–.81 .98 .96–1.00 .99 .96–1.02 1.04 .95–1.15 .88 .85–.90 .93 .92–.95

Diagnosis (ref: 
none)

Adjustment 
reaction .98 .90–1.07 .91 .84–1.00 1.16 1.13–1.20 1.04 .99–1.09 .94 .83–1.07 1.59 1.51–1.68 1.18 1.15–1.21

Dependence 
or abuse

Alcohol 1.07 1.00–1.14 1.12 1.05–1.19 1.52 1.48–1.55 1.19 1.15–1.23 1.06 .97–1.17 1.18 1.13–1.23 1.37 1.34–1.39
Drug 1.45 1.35–1.55 1.48 1.38–1.59 2.14 2.08–2.19 1.47 1.41–1.53 1.46 1.32–1.62 1.38 1.31–1.45 1.97 1.93–2.01

Anxiety 
disorder 1.51 1.44–1.59 1.60 1.52–1.67 1.79 1.76–1.83 1.51 1.46–1.55 1.78 1.66–1.91 1.54 1.49–1.59 1.80 1.77–1.83

Depression
Minor 2.44 2.33–2.55 2.06 1.98–2.15 2.32 2.28–2.36 2.10 2.05–2.16 1.96 1.84–2.10 1.49 1.45–1.53 2.21 2.18–2.23
Major 3.67 3.51–3.85 2.67 2.55–2.80 2.56 2.51–2.61 2.85 2.77–2.93 3.13 2.92–3.35 1.46 1.41–1.52 3.01 2.97–3.06

Organic brain
syndrome or
Alzheimer’s 3.02 2.69–3.40 5.77 5.38–6.18 8.60 8.29–8.92 8.55 8.19–8.93 3.58 3.03–4.24 2.22 2.09–2.37 8.34 8.13–8.57

Psychosisc 10.40 9.79– 7.66 7.25– 4.71 4.55– 10.69 10.33– 8.20 7.48– 3.83 3.63– 13.54 13.21–
11.04 8.10 4.87 11.07 8.98 4.03 13.87

Posttraumatic 
stress 
disorder 4.06 3.87–4.25 3.20 3.06–3.35 6.63 6.50–6.75 4.33 4.22–4.45 5.17 4.81–5.55 1.17 1.13–1.21 5.00 4.94–5.07

a N=4,945,112. Clozapine was not included because it was prescribed to too few individuals.
b ref, reference
c Other than schizophrenia or bipolar disorder



first-generation antipsychotics ac-
counted for only 20.5% of off-label
use in our study, so the exclusion of
these drugs is not likely to explain all
of the difference.

A more recent study based on na-
tional MEPS survey data reported
that the percentages of antipsychotic
medication users with an affective
disorder or anxiety spectrum disorder
without comorbid schizophrenia in
2004–2005 were 22% and 19%, re-
spectively (2). Although these results
are similar to those of our study (in
which 20.0% of off-label users had an
anxiety disorder), the MEPS study
did not report rates of off-label use
more generally or for other mental
conditions. In addition, because
MEPS contains only self-reported di-
agnoses, it is likely that disease preva-
lence was underestimated, especially
for mental illnesses, which can lead to
bias in the estimate of off-label use.
An advantage of our study is that di-
agnoses were based on administrative
records from actual VA clinic visits
and hence may be more accurate than
patient self-reports.

The rate of off-label use of antipsy-
chotics is high compared with off-la-
bel use of other medications. Using
data from a survey of office-based
physicians, Radley and colleagues (6)
found that 21% of all prescriptions
were for an off-label use, and less
than one-third of these (27%) were
supported by strong scientific evi-
dence of clinical efficacy. Rates of off-
label use were highest for cardiac
medications (46%), anticonvulsants
(46%), and antiasthmatics (42%). An-
tipsychotic medications were not well
represented in the study (only two
were included), but this is not sur-
prising given that the population sur-
veyed was not limited to mental
health providers.

A high rate of off-label antipsychot-
ic use would not necessarily be of
concern if there were scientific evi-
dence supporting the effectiveness of
these medications for conditions oth-
er than schizophrenia and bipolar dis-
order. However, such evidence is gen-
erally lacking or weak. Although a
meta-analysis by Schneider and col-
leagues (7) found a small but statisti-
cally significant benefit of aripipra-
zole and risperidone for treating agi-

tation in dementia, the Alzheimer’s
disease arm of the Clinical Antipsy-
chotic Trials of Intervention Effec-
tiveness (known as the CATIE study)
found that second-generation an-
tipsychotics were no more effective
than placebo in treating Alzheimer’s
disease (8,9). In addition, according
to a recent AHRQ report (3), the sci-
entific evidence supporting the effec-
tiveness of off-label antipsychotic
medication use is weak for most con-
ditions, including depression and
PTSD—conditions with relatively
high rates of off-label use in our
study.

There may be several reasons why
prescription drugs are used off label.
For example, the characteristics of
patients enrolled in clinical trials may
bear little resemblance to those of pa-
tients typically seen in clinical prac-
tice, leading clinicians to question the
generalizability of the results. Fur-
thermore, efficacy data may not exist
for some conditions or populations
(such as children), although pharma-
ceutical manufacturers have a power-
ful incentive to conduct clinical trials
to show efficacy in conditions other
than those for which their drug has
been approved for use. In fact, given
that aripiprazole is now approved for
the adjunctive treatment of major de-
pressive disorder, this previous off-la-
bel use of this drug appears justified.
Another possible explanation for off-
label use is that clinicians try these
medications as a last resort with pa-
tients who have not responded to oth-
er treatments. However, journalistic
accounts suggest that some pharma-
ceuticals manufacturers have illegally
marketed antipsychotic medications
for off-label use (10–12).

The average dose prescribed when
antipsychotic medications were used
off label varied considerably across
drugs. For patients with prescriptions
for quetiapine, risperidone, or first-
generation antipsychotics, the aver-
age dose was generally below the
PORT-recommended range for schiz-
ophrenia, and a relatively large per-
centage of patients were given doses
below the PORT recommendations.
The average aripiprazole dose across
all diagnostic groups was 13.8 mg per
day, which is at the lower end of the
PORT-recommended range of 10–30

mg per day. However, the average
doses of olanzapine and ziprasidone
were well within the PORT-recom-
mended ranges for these medica-
tions, ranging from 7.3–11.4 mg per
day and 68.1–101.5 mg per day, re-
spectively, depending on the diagno-
sis. Further research is needed to un-
derstand why off-label dosing of some
antipsychotic medications is higher
than that of others.

There are a number of limitations
associated with these administrative
data. First, although detailed infor-
mation is available on the medication
and dose prescribed and number of
days the medication was supplied, we
could not determine what condition a
medication was intended to treat be-
cause many patients received multi-
ple psychiatric diagnoses. Hence, al-
though we could determine whether
a patient given a prescription for an
antipsychotic medication had a diag-
nosis of PTSD, we could not say that
the diagnosis of PTSD was the reason
for the antipsychotic prescription be-
cause comorbid conditions were of-
ten present. Second, diagnoses were
based on ICD-9 codes, which may
have been miscoded or incomplete.

These data represent prescriptions
written in FY 2007. At the time, no
antipsychotic had been approved by
the FDA for treatment of any mental
disorder other than schizophrenia or
bipolar disorder. Aripiprazole was ap-
proved for adjunctive treatment of
major depressive disorder in late
2007, and more up-to-date data will
be needed to evaluate the decision of
this new approved usage.

Finally, our data were limited to
prescriptions filled within the VA sys-
tem. To the extent that patients re-
ceived outpatient care or prescription
medications outside of the VA, our es-
timates of off-label use may be biased
conservatively. In addition, the VA
database does not include children, a
particularly vulnerable patient popu-
lation that has experienced significant
growth in antipsychotic use (2).

Conclusions
Antipsychotic medications are expen-
sive (13,14), with second-generation
antipsychotics costing about $10 per
day at doses recommended for pa-
tients with schizophrenia. Total U.S.
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sales of second-generation antipsy-
chotics grew from $8.4 billion in 2003
to $13.1 billion in 2007, making it the
third-highest-selling medication class,
behind lipid regulators and proton
pump inhibitors (15). If 60% of an-
tipsychotic medication use is off label,
as our study suggests, and with con-
sideration of the lower doses of these
drugs when used off label, we esti-
mate that $4–$5 billion of antipsy-
chotic expenditures in 2007 may have
been for off-label uses with little or no
documented clinical benefit and a
substantial risk of adverse side effects,
such as diabetes mellitus, weight gain,
extrapyramidal symptoms, and tardive
dyskinesia. More research is needed
to determine whether off-label use of
antipsychotic medications yields sub-
stantial clinical benefit and to identify
the basis for clinical decision making
among clinicians who prescribe these
drugs for non–FDA-approved condi-
tions. Greater caution should proba-
bly be used to avoid hazardous side
effects when there is limited evidence
of clinical benefit.
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