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The U.S. Food and Drug Ad-
ministration (FDA) defines
off-label use as use of an ap-

proved drug for treatment “that is not
included in the product’s approved la-

beling or statement of intended uses”
(1). The FDA focuses on market en-
try of prescription drugs rather than
controlling prescribing practices and
thus allows off-label use of medica-

tions for indications beyond those for-
mally evaluated by the manufacturer.
Off-label prescribing of prescription
medications is not illegal (2), is often
believed to be supported by scientific
evidence (3), and is commonplace in
clinical settings (4,5). Although this
practice offers the potential to use
medications innovatively in clinical
practice, it sometimes raises concerns
about patient safety and costs.

Second-generation antipsychotics
are antipsychotic agents approved by
the FDA mainly for the treatment of
schizophrenia and bipolar mania
(6,7). However, second-generation
antipsychotic agents are commonly
used in off-label indications such as
for treatment of bipolar disorder, de-
pression, and psychotic symptoms as-
sociated with dementia in the elderly
population (6–8). Although the evi-
dence base for off-label indications is
limited, studies suggest that 43% to
70% of use of second-generation an-
tipsychotic agents is off label (7–11).
In particular, second-generation an-
tipsychotics have been extensively
used off label for treatment of psy-
chological and behavioral symptoms
of dementia (12,13).

The Agency for Healthcare Re-
search and Quality (AHRQ) pub-
lished a comparative review to examine
the evidence for off-label use of sec-
ond-generation antipsychotic agents as
part of the Effective Heath Care Pro-
gram initiated in 2005 (6). After con-
ducting an extensive literature review,
the AHRQ reported that the most
frequent off-label uses of second-
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least moderate strength of evidence of effectiveness. Descriptive statis-
tics were used to examine the prevalence of off-label and evidence-
based use. Multiple logistic regression was used to examine the patient
and facility factors associated with off-label use of second-generation
antipsychotics. Results: According to the 2004 NNHS, 308,990 (23.5%)
elderly nursing home residents received at least one second-generation
antipsychotic agent. Of those using second-generation antipsychotics,
86.3% received them for off-label indications and 56.9% received them
for an evidence-based use. Multivariate analysis found that age (≥≥75
years), self-pay for nursing home care, diagnosis of dementia, and re-
siding in a nonprofit nursing home were positively associated with off-
label use, whereas receiving Medicaid benefits was negatively associat-
ed with such use. Conclusions: Although second-generation antipsy-
chotics were frequently used for off-label indications, most of the usage
was evidence based among elderly nursing home residents. However,
the high level of non–evidence-based use combined with recent safety
and efficacy data suggests an urgent need to address the evidence base
for this vulnerable population.  (Psychiatric Services 61:130–136, 2010)



generation antipsychotics were for
depression, obsessive-compulsive dis-
order, posttraumatic stress disorder
(PTSD), personality disorders, Tour-
ette’s syndrome, autism, and agitation
in dementia. For the analysis of effi-
cacy and effectiveness of second-gen-
eration antipsychotic agents, 84 pub-
lished placebo-controlled trials were
reviewed. This systematic review
found moderate strength of evidence
for the efficacy of risperidone, olanza-
pine, and quetiapine in the treatment
of behavioral problems in dementia;
of olanzapine in the treatment of de-
pression; and of risperidone and que-
tiapine in the treatment of obsessive-
compulsive disorder.

Few studies have examined the
use of second-generation antipsy-
chotic agents among U.S. nursing
home residents, and little is known
about off-label use and evidence-
based use of second-generation an-
tipsychotic agents in nursing homes.
Previous studies have found up to
20% prevalence of second-genera-
tion antipsychotic use based on data
collected until 2001 (13,14). Rosen-
heck and colleagues (12) reported
that 42.8% of second-generation an-
tipsychotic use was for off-label psy-
chiatric indications. Chen and col-
leagues (7) showed that recipients of
antipsychotics who were 65 or older
were 5.2 times as likely to receive an
off-label antipsychotic medication as
those younger than 65 (7). This study
examined the prevalence of off-label
and evidence-based use of second-
generation antipsychotic agents and
factors associated with their off-la-
bel use among elderly nursing home
residents.

Methods
Data source
This study was conducted by using
cross-sectional data from the 2004
National Nursing Home Survey
(NNHS) (15). The NNHS is a period-
ic nationally representative sample
survey of U.S. nursing homes and
their services, staff, and residents. It
was conducted by the National Cen-
ter for Health Statistics (NCHS) of
the Centers for Disease Control and
Prevention to provide national data
about providers and recipients of care
in U.S. nursing homes. This study

used the public-use data files from
the 2004 NNHS to examine the off-
label and evidence-based use of sec-
ond-generation antipsychotics and
factors associated with their off-label
use. The study was approved by the
University of Houston Committee for
the Protection of Human Subjects.

The 2004 NNHS involved a strati-
fied two-stage probability design. The
first stage was the selection of facili-
ties, and the second stage was the se-
lection of residents. The 2004 NNHS
consisted of resident and prescription
data from 13,507 residents residing in
1,174 facilities for an overall response
rate of 78%. The survey was conduct-
ed with computer-assisted personal
interviews. It contained facility-level
and resident-level modules. The facil-
ity-level module was completed by
the interviewer before the resident-
level modules were completed to
confirm the eligibility of the facility
for the survey. Facility data contained
provider characteristics such as facili-
ty size, facility ownership, Medicare
and Medicaid certification, services
provided, specialty programs offered,
and charges for services.

Data from the residents of the fa-
cility were collected by trained inter-
viewers by consulting with the desig-
nated staff member familiar with a
resident and his or her overall care.
Residents were not contacted directly
by the interviewers. Recipient data
contained demographic characteris-
tics, health status, diagnoses, medica-
tions taken by the recipient, services
received by the recipient, and sources
of payment. Prescription data includ-
ed up to 25 medications administered
in the 24 hours before the interview
and up to 15 medications taken by the
resident on a regular basis in the
month before the interview but not
taken in the prior 24 hours. Pre-
scribed medications were coded for
the products along with the generic
ingredients according to a unique
classification scheme developed at
the NCHS, and drug classes were cat-
egorized by National Drug Code
numbers (16).

The resident file captured up to 34
diagnostic conditions from the med-
ical chart at the time of interview, in-
cluding two primary diagnostic condi-
tions at the time of admission to the

nursing home, two current primary
diagnostic conditions, and up to 30
current secondary diagnostic condi-
tions. All diagnostic conditions were
coded according to the ICD-9-CM.
Further details concerning the data
collection systems, sampling scheme,
and definitions used in the NNHS
can be found in other sources (15,17).

Study sample and definitions
The study sample included nursing
home residents aged 65 and older
who had received at least one pre-
scription for a second-generation an-
tipsychotic agent. Clozapine, olanza-
pine, quetiapine, risperidone, ziprasi-
done, and aripiprazole were included.
Because of a lack of data on drug reg-
imen and duration, this study used an
indication-based definition of off-la-
bel use. We considered all indications
approved by the FDA for second-
generation antipsychotic agents (Ta-
ble 1) (6,7). A second-generation an-
tipsychotic prescription was classified
as off label if none of the patient di-
agnoses (ICD-9-CM codes) could be
matched with an approved indication
for a specific medication.

For the purpose of this study, sec-
ond-generation antipsychotic pre-
scriptions were classified as evi-
dence based if one of the ICD-9-CM
codes the patient received could be
matched with an FDA-approved in-
dication or an indication for which
the AHRQ systematic review found
at least moderate strength of evi-
dence of effectiveness. Otherwise,
such prescriptions were classified as
non–evidence based. Table 1 lists the
indications for which the AHRQ sys-
tematic review found at least moder-
ate strength of evidence for the ef-
fectiveness of these agents. The
AHRQ defined moderate strength as
“Further research is likely to have an
impact on our confidence in the esti-
mate of effect and may change the
estimate” (6).

Analytical approach 
and statistical analysis
The resident file and prescription
files were merged to examine person-
level utilization data based on the
unique identifier provided by the
NCHS. Generic ingredient codes
were used to identify second-genera-
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tion antipsychotic agents for the
analysis. The 2004 NNHS data result-
ed in an unweighted sample of 11,939
elderly nursing home residents, 2,737
(22.9%) of whom received second-
generation antipsychotic medica-
tions. The national estimates were de-
rived for these records on the basis of
the inflation factor (sampling weight)
provided by the NCHS. The diag-
noses defined by ICD-9-CM codes of
recipients of a second-generation an-
tipsychotic as recorded in the resi-
dent file of the 2004 NNHS were
used to determine off-label and evi-
dence-based use. ICD-9-CM defini-
tions of indications were identified
through comprehensive literature re-
view and the ICD-9-CM database.

The 2004 NNHS data are based on
a complex probability survey design.
The 2004 NNHS provided cluster
and strata variables to account for de-
sign effects of stratification and the
cluster. The survey design variables
were incorporated in descriptive and
multivariate analyses in SAS survey
procedures to accommodate the
complex design of the NNHS. Survey
procedures such as SURVEYFREQ
and SURVEYMEANS were used for
descriptive domain analysis.

Multiple logistic regressions using
the SURVEYLOGISTIC procedure
were used to identify the patient and
facility factors associated with off-la-
bel use of second-generation antipsy-

chotic drugs among elderly nursing
home residents. The analytical sam-
ple was 2,605 for multivariate analysis
because of missing data for 132 resi-
dents. The dependent variable was
dummy-coded off-label use of sec-
ond-generation antipsychotic agents,
and the independent variables were
patient and facility characteristics.
Patient and facility characteristics as-
sociated with off-label use were se-
lected on the basis of the literature
review and availability from the data
source. Patient characteristics includ-
ed demographic characteristics (age,
gender, race, and ethnicity), payment
source (Medicare, Medicaid, private
insurance, and self-pay), and diag-
noses (schizophrenia, bipolar mania,
dementia, depression, obsessive-
compulsive disorder, PTSD, and per-
sonality disorder). Facility character-
istics included ownership, available
beds, and metropolitan statistical
area.

The ICD-9-CM codes were used
to group diagnoses, such as schizo-
phrenia (295.XX), bipolar mania
(296.0X, 296.1X, 296.4X–295.8X),
dementia (290.XX, 291.2X, 294.XX,
331.XX, 046.1X, or 046.3X), depres-
sion (296.2X–296.3X, 300.4X, 296.2X,
296.3X, or 311.XX), obsessive-com-
pulsive disorder (300.3X), PTSD
(309.81), and personality disorder
(301.XX) (7,18–21). We created mod-
ified weight variables as recommend-

ed by the NCHS (22) to conduct mul-
tivariate analysis of data from elderly
residents by subgroup. The NCHS
methodology involves the use of a
sampling weight for the subpopula-
tion of interest and near zero weight
for observations that do not belong to
the subpopulation. Statistical signifi-
cance was defined as <.05.

Results
According to the 2004 NNHS, a total
of 1,317,205 elderly persons resided
in U.S. nursing homes. The analysis
of prescription data revealed that
308,990 (23.5%) received at least one
second-generation antipsychotic pre-
scription. Table 2 shows the charac-
teristics of those using these agents.
Most elderly nursing home residents
who received second-generation an-
tipsychotic agents were female (72%),
non-Hispanic (96%), and white (88%).
Most resided in for-profit nursing
homes (63%), in homes with a capac-
ity of 100–199 beds (54%), and in
homes located in a metropolitan area
(76%). Seventy-one percent had de-
mentia, and 41% had depression.

Table 3 shows the prevalence of sec-
ond-generation antipsychotic use in
the nursing homes studied; 23.5% of
elderly nursing home residents re-
ceived second-generation antipsychot-
ic agents. Olanzapine was the most
commonly prescribed agent (8.3%),
followed by risperidone (7.9%) and
quetiapine (6.5%). Table 4 shows the
prevalence of off-label use. Among re-
cipients of these agents, 86.3% re-
ceived them for off-label indications
during the study period. Off-label use
was most prevalent for quetiapine
(91.7%), risperidone (87.9%), ziprasi-
done (86.4%), and olanzapine (82.7%).
Of the recipients of second-genera-
tion antipsychotics, 56.9% received
them for indications that were classi-
fied as evidence based during the
study period. This includes FDA-ap-
proved indications and indications for
which AHRQ found moderate
strength of evidence. Evidence-based
use was most prevalent for olanzapine
(77.3%), risperidone (76.0%), and
aripiprazole (40.7%). Quetiapine was
least used (8.9%) for evidence-based
indications.

Table 5 shows the results of multi-
ple logistic regressions with crude
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FDA-approved and AHRQ evidence-based indications for second-generation
antipsychotic agentsa

Agent FDA-approved indications AHRQ evidence-based indications

Clozapine Severely ill patients with schizophrenia
who do not respond adequately to 
standard drug treatment of schizo-
phrenia; reduction in the recurrent 
suicidal behavior in schizophrenia
or schizoaffective disorders

Risperidone Schizophrenia; bipolar mania Behavioral problems in dementia;
obsessive-compulsive disorder

Olanzapine Schizophrenia; bipolar mania Behavioral problems in dementia;
depression

Quetiapine Schizophrenia; acute bipolar mania Behavioral problems in dementia;
obsessive-compulsive disorder

Ziprasidone Schizophrenia; bipolar mania
Aripiprazole Schizophrenia; bipolar mania; 

depression with antidepressants

a FDA, U.S. Food and Drug Administration; AHRQ, Agency for Healthcare Research and Quality,
from Comparative Effectiveness Review, January 2007 (6)



and adjusted odds ratios (ORs) along
with 95% confidence intervals for re-
ceiving second-generation antipsy-
chotic agents for an off-label use. Pa-
tient characteristics associated with
off-label use included age, payment
source, and diagnosis. Age was posi-
tively associated with off-label use.
Patients aged 75 to 84 (OR=1.6) and
those 85 years and older (OR=5.0)
were more likely to receive second-
generation antipsychotic agents for
off-label indications than those aged
65 to 74. Medicaid was negatively as-
sociated (OR=.6) and self-pay was
positively associated (OR=1.7) with
off-label use. Those with diagnoses of
dementia were 3.2 times more likely
than those without dementia to re-
ceive these agents off label. Among
the facility characteristics, only own-
ership was associated with off-label
use. Nonprofit status was 1.5 times
more likely than for-profit status to be
associated with off-label use.

Discussion
According to the 2004 NNHS, 23.5%
of elderly nursing home residents re-
ceived second-generation antipsy-
chotic medications. In comparison
with the prevalence (8.5%) reported
by Liperoti and colleagues (14) and
based on U.S. regional data from five
states in 1999–2000, this study found
increased use of second-generation
antipsychotic agents. However, find-
ings from this study are consistent
with the results of a national study
conducted by Briesacher and col-
leagues (23) and based on the
2000–2001 Medicare Current Bene-
ficiary Survey; they found a preva-
lence of 20.3%. Overall, the findings
suggest that antipsychotic use in nurs-
ing homes has remained stable since
2000.

This study found that 86.3% of
those who received second-genera-
tion antipsychotics did so for indica-
tions that were off label during the
study period. This rate is somewhat
higher than those in previous studies
that examined the extent of off-label
use of second-generation antipsy-
chotics in different settings. Rosen-
heck and colleagues (12) found that
47.2% of recipients of antipsychotics
received second-generation agents
for indications other than schizophre-

nia. Chen and colleagues (7) found
that 63.6% of the recipients of an-
tipsychotics aged 18 or older received

at least one antipsychotic agent for an
off-label indication. Data from inpa-
tient practice during 2001–2003 in
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Characteristics of elderly nursing home residents using second-generation 
antipsychotic agents in the United States

Unweighted Weighted Weighted
Characteristic N N %

Gender
Male 774 86,029 28
Female 1,963 222,961 72

Age
65–74 440 47,403 15
75–84 1,092 125,126 41
≥85 1,205 136,461 44

Ethnicity
Hispanic 96 12,660 4
Non-Hispanic 2,633 295,242 96

Race
White 2,451 271,902 88
Other 286 37,088 12

Payment sourcea

Private 264 30,317 10
Self-pay 1,124 116,885 40
Medicare 884 109,431 37
Medicaid 985 113,250 38

Diagnosisa

Schizophrenia 293 32,485 11
Bipolar mania 98 10,555 3
Dementia 1,946 220,134 71
Depression 1,138 127,685 41
Obsessive-compulsive disorder 24 2,533 1
Personality disorder 31 3,554 1

Nursing home ownership
For profit 1,723 193,188 63
Nonprofit 1,014 115,802 37

Beds available
3–49 360 12,297 4
50–99 1,029 84,902 27
100–199 1,168 165,263 54
≥200 180 46,528 15

Metropolitan statistical area
Micropolitan 609 42,197 14
Metropolitan 1,568 236,276 76
Neither 560 30,517 10

a Percentages will not add to 100 because all applicable sources or diagnoses were recorded.

TTaabbllee  33

Prevalence of second-generation antipsychotic use among elderly nursing home
residents in the United Statesa

Unweighted Weighted Weighted
Agent N N % 95% CI

Overall 2,737 308,990 23.5 22.6–24.4
Clozapine 17 1,782 .2 .0–.2
Olanzapine 968 109,735 8.3 7.7–8.9
Risperidone 968 104,488 7.9 7.3–8.5
Quetiapine 725 85,768 6.5 5.9–7.0
Ziprasidone 83 6,143 .4 .3–.6
Aripiprazole 57 9,577 .7 .5–.9

a Numbers and percentages may not add to the overall total because more than one medication may
be reported per patient.



Italy revealed 50% of second-genera-
tion antipsychotic use to be off label
(11). Furthermore, Leslie and col-
leagues (24) found that in 2007, an-
tipsychotic agents prescribed to U.S.
Department of Veterans Affairs pa-
tients were for off-label use in 60.2%
of cases. Overall, the study findings
suggest possible higher off-label use
of antipsychotic agents in long-term
care than in other settings.

In this study, six out of seven elder-
ly patients who received second-gen-
eration agents did so for indications
that were off label during the study
period. This may be due to pharma-

ceutical promotion, growing scientific
support, and prescribers’ training and
personal experience. The FDA allows
prescribers to use available drugs, bi-
ologics, and devices according to their
best knowledge and judgment. Occa-
sionally, off-label use is indispensable
and necessary, but it calls for in-
creased responsibility in terms of en-
suring that the prescribed agents are
used safely. There is a need to be cau-
tious in using second-generation an-
tipsychotic agents for elderly patients
in the light of recent safety concerns.
Because data suggest that the risk of
considerable adverse effects may off-

set the benefits of these agents in be-
havioral and psychological symptoms
of dementia, prescribers should use
caution (25–30).

This study also found that almost
57% of the second-generation an-
tipsychotics prescribed were for
FDA-approved indications or indica-
tions for which AHRQ found moder-
ate strength of evidence during the
study period. Olanzapine and risperi-
done were highly used for indications
approved by FDA (83% and 88%, re-
spectively) or those denoted by the
AHRQ as evidence based (77% and
76%, respectively). A cross-sectional
analysis by Randley and colleagues
(31) of nationally representative data
from the 2001 IMS Health National
Disease and Therapeutic Index
(NDTI) showed that 66% of risperi-
done use had little or no scientific
support. The variation in study find-
ings may be due to differences in
study populations. The NDTI includ-
ed all age groups, whereas our study
was limited to elderly nursing home
residents. Overall the study findings
revealed that 43% of the use of sec-
ond-generation antipsychotics was
without strong scientific support, sug-
gesting a less than optimal quality of
care in nursing homes (14); this uti-
lization pattern also raises concern
about safety issues with these agents,
specifically in the elderly population.

The results of multiple logistic re-
gression indicated that patient and fa-
cility characteristics were associated
with second-generation antipsychotic
use for off-label indications. With re-
spect to facility characteristics, the
study found that nonprofit status was
more likely than for-profit status to be
associated with off-label use. This
finding is consistent with studies that
found variation in antipsychotic pre-
scribing rates among nursing homes
across indications (32). With regard
to patient characteristics, the study
showed that the odds of receiving sec-
ond-generation antipsychotic agents
off label among elderly nursing home
residents increased with age. Elderly
residents 75 years and older were
more likely than those 65–74 years to
receive these agents for off-label indi-
cations. This may be attributed to
age-related behavioral and psycho-
logical symptoms that were not cap-
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Prevalence of off-label and evidence-based use of second-generation 
antipsychotics among elderly nursing home residents in the United Statesa

Unweighted Weighted Weighted
Usage and agent N N % 95% CI

Off-label use
Overall 2,356 266,678 86.3 84.8–87.8
Clozapine 6 646 36.3 8.2–64.3
Olanzapine 798 90,721 82.7 79.9–85.5
Risperidone 850 91,880 87.9 85.6–90.3
Quetiapine 656 78,634 91.7 89.5–93.9
Ziprasidone 47 5,310 86.4 76.5–96.4
Aripiprazole 49 5,156 53.8 40.9–66.8

Evidence-based use
Overall 1,586 175,911 56.9 54.7–49.1
Clozapine 11 1,136 63.8 35.7–91.8
Olanzapine 760 84,829 77.3 74.2–80.4
Risperidone 765 79,453 76.0 72.9–79.2
Quetiapine 73 7,647 8.9 6.6–11.3
Ziprasidone 10 326 13.6 3.8–23.5
Aripiprazole 34 831 40.7 28.1–53.4

a Numbers and percentages may not add to the overall total because more than one medication may
be reported per patient.

TTaabbllee  55

Factors significantly associated with off-label use of second-generation 
antipsychotics among elderly nursing home residents in the United Statesa

Characteristic OR Adjusted OR 95% CI

Age (reference: 65–74)
75–84 2.2 1.6 1.2–2.3
≥85 7.1 5.0 3.3–7.5

Medicaid (reference: none) .6 .6 .5–.9
Self-pay (reference: no) 1.9 1.7 1.3–2.3
Dementia diagnosis (reference: no) 3.6 3.2 2.4–4.2
Nonprofit facility (reference: for profit) 1.9 1.5 1.0–2.2

a Significance level p<.05; model statistics: chi square likelihood ratio, p<.01; C statistic=.77. The
model was adjusted for patient characteristics (demographic characteristics of gender, ethnicity,
and race; private or Medicare payment source; diagnosis of depression, obsessive-compulsive dis-
order, or personality disorder) and facility characteristics (number of beds and metropolitan sta-
tistical area).



tured in the disease or behavioral
characteristics.

Elderly residents with Medicaid
health insurance were less likely than
those without Medicaid to receive sec-
ond-generation antipsychotic agents
for off-label indications, and residents
paying out of pocket were more likely
than other elderly residents to receive
these agents for off-label indications.
These differences could be attributed
to formulary management and other
administrative initiatives that are
more prevalent among Medicaid pa-
tients than among patients who pay
out of pocket. With respect to diagno-
sis, elderly residents diagnosed as
having dementia were 3.2 times more
likely to receive these agents for off-
label indications than residents with
no diagnosis of dementia. Leslie and
colleagues (24) also found that veter-
ans with diagnoses of organic brain
syndromes or Alzheimer’s disease
were more than eight times as likely
to receive quetiapine or risperidone
off-label as those without these diag-
noses. This finding can be explained
by the prevalence of behavioral and
psychological symptoms among de-
mentia patients. Although the use of
these agents for dementia is consid-
ered off label, there is moderate evi-
dence to support their usage (6). De-
scriptive analysis revealed that 57% of
second-generation antipsychotic use
was for FDA-approved indications or
indications for which AHRQ found
moderate strength of evidence. The
study findings suggest that although
second-generation antipsychotics
were frequently used for off-label in-
dications, most of the usage was evi-
dence based among elderly nursing
home residents.

Although the AHRQ report re-
vealed moderate strength of evidence
for use of selected second-generation
antipsychotic agents to treat dementia
(6), recent clinical trials suggest limit-
ed benefits. The Clinical Antipsychot-
ic Trials of Intervention Effectiveness
in Alzheimer’s Dementia study re-
vealed that there was no advantage of
second-generation antipsychotics over
placebo because of adverse events
(33). Median time to discontinuation
of treatment because of lack of effica-
cy was longer with risperidone and
olanzapine than with placebo and que-

tiapine. The time to discontinuation of
treatment because of intolerability or
adverse events was longer with place-
bo. Moreover, serious concerns about
the safety of second-generation an-
tipsychotics in treating behavioral and
psychological symptoms of dementia
led the FDA to issue warnings about
an apparent increased risk of mortality
with these antipsychotic agents (34).
In light of recent safety and efficacy
data, clinicians need to optimize sec-
ond-generation antipsychotic use
among elderly patients.

The finding that over 40% of sec-
ond-generation antipsychotic use
was not evidence based is concern-
ing and emphasizes the need for ad-
ditional research in this area. Fur-
thermore, increasing concern about
the safety of prescribing these agents
to elderly patients (6,34) under-
scores the urgent need to address
the evidence base in regard to this
vulnerable population. A recent
quantitative model for prioritizing
research on off-label medication use
has ranked quetiapine a top priority
for future research; risperidone,
olanzapine, and aripiprazole were all
ranked in the top 15 (35). The mod-
el was based on the volume of med-
ication use not supported by ade-
quate evidence, potential for adverse
effects, and a factor incorporating
cost, time since regulatory approval
for marketing, how long a drug has
been approved for use, and the ex-
tent to which a drug is promoted.
This model provides further evi-
dence that research to expand the
evidence base for second-generation
antipsychotic prescribing for demen-
tia and for other indications is ur-
gently needed.

This study has several limitations.
The findings are limited to the defini-
tions of off-label and evidence-based
use, data source, and the year in
which the NNHS was conducted.
This study used an indication-based
definition of off-label and evidence-
based use. Only FDA-approved indi-
cations were considered as approved
indications in this study, and use of
second-generation antipsychotics in
the treatment of indications other
than FDA-approved indications was
considered off label. Evidence-based
use was defined according to the re-

sults of a systematic review of litera-
ture by the AHRQ. Although there
are other sources of evidence, this
study used the AHRQ report because
the NNHS data collection and the lit-
erature reviewed in the AHRQ report
involved the same time frame. This
study used ICD-9-CM codes to iden-
tify diagnoses in classifying off-label
and evidence-based use.

Various patient and facility charac-
teristics used in multivariate analyses
were limited to those available from
the data source. The cross-sectional
multivariate analysis examined only
associations, and not causal relation-
ships, between the variables and off-
label use. The inherent disadvantages
of using secondary data, such as diffi-
culty in assessing accuracy because of
errors in data collection, editing, and
imputation, were also limitations of
this study. The research findings
could be affected by both sampling
error and sources of nonsampling er-
ror, which include nonresponse bias,
respondent reporting errors, and in-
terviewer effects. Also, the national
estimates based on small subsamples
could affect the confidence level of
estimates and thereby reduce their
reliability.

Conclusions
According to the 2004 NNHS, 86% of
second-generation antipsychotic agents
prescribed to elderly nursing home
residents were for off-label indica-
tions and 57% of second-generation
antipsychotic use was evidence based
during the study period. Multivariate
analysis found that both patient char-
acteristics, such as age, payment
source, and diagnosis, and facility
characteristics, such as type of nursing
home, were associated with off-label
use. Overall, the study suggests that
although second-generation antipsy-
chotic agents were often used for off-
label indications, most of the usage
was evidence based. However, the
high level of non–evidence-based use
combined with recent safety and effi-
cacy data suggest an urgent need to
optimize the use of second-generation
antipsychotics in the elderly popula-
tion. Additional research is urgently
needed to evaluate the evidence base
concerning use of second-generation
antipsychotics in treating dementia.
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