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Although no medication has
been approved by the U.S.
Food and Drug Administration

(FDA) to treat the behavioral symp-
toms of dementia, antipsychotics have
long been used for such symptoms. In
2005, based on a meta-analysis of ran-

domized controlled trial (RCT) data,
the FDA issued a warning that sec-
ond-generation antipsychotic treat-
ment of the behavioral disturbances
associated with dementia was associat-
ed with increased mortality (1). Subse-
quent studies confirmed concerns

about mortality with second-genera-
tion and first-generation antipsychotic
medications for elderly patients with
dementia as well as their higher risk
compared with other psychotropic
medications (2–6).

With the exception of one meta-
analysis of RCT data, the aforemen-
tioned studies were observational (2).
Researchers, drug safety experts, and
policy makers are increasingly using
large clinical observational data to
evaluate safety and explore relation-
ships between medication use and ad-
verse outcomes (5,6) because con-
ducting RCTs with sufficient sample
sizes to address rare serious adverse
event outcomes, such as mortality or
cardiovascular events, is difficult. Ob-
servational studies have important ad-
vantages when studying long-term
outcomes: large numbers of patients
can be followed for extended periods
at reasonable expense, and the adop-
tion of sophisticated information
technology by large organized health
care systems, such as the Veterans
Health Administration (VHA), has
created new opportunities for follow-
ing large patient samples with de-
tailed treatment information for long
periods. However, a major limitation
in using existing administrative or
clinical data sets is treatment selec-
tion. In real-world clinic settings, the
choice of agent for a given patient is
potentially affected by a number of
factors, including patient demograph-
ic characteristics, comorbid medical
and psychiatric issues, and health
care utilization profile. To draw valid
conclusions from observational stud-
ies comparing risks between medica-
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Objectives: This study aimed to evaluate factors associated with the se-
lection of pharmacological treatments often given as first-line treat-
ments to elderly patients with neuropsychiatric symptoms associated
with dementia. It also evaluated patterns of medication usage over time
in the year preceding and three years after the U.S. Food and Drug Ad-
ministration issued a black box warning for antipsychotic usage. Meth-
ods: A retrospective cohort consisted of 19,517 Veterans Affairs patients
with diagnosed dementia and a new outpatient start with an antipsy-
chotic agent (haloperidol, olanzapine, quetiapine, or risperidone) or
valproic acid and its derivatives between May 1, 2004, and September
30, 2008. Patient and facility characteristics were examined for their as-
sociation with the new starts of these medications. Results: Trends in the
rate of fills for psychotropic medications varied, with yearly increases in
the use of quetiapine, haloperidol, and valproic acid and decreasing use
of olanzapine and risperidone. Predictors of haloperidol use included a
new start in nonpsychiatric settings, prior benzodiazepine use, and any
prior-year hospitalization. Anxiety disorder and major depression were
predictive of not receiving haloperidol. Parkinson’s disease was predic-
tive of quetiapine use, whereas bipolar disorder was predictive of val-
proic acid use. Older age was predictive of use of antipsychotics rather
than valproic acid. Urban facilities were less likely to use olanzapine,
and significant regional variations were seen. Conclusions: Important
patient and facility characteristics were associated with initiating dif-
ferent psychotropic agents among elderly dementia patients. In addi-
tion, the rate of use and the factors predictive of use varied across the
study years. (Psychiatric Services 62:1207–1214, 2011)



tions, it is important to understand
trends in prescribing and predictors
of selecting individual medications
that may be associated with out-
comes. However, provider treatment
choice of medications for behavioral
symptoms of dementia has received
limited attention.

Our goal was to evaluate factors as-
sociated with the use of pharmacolog-
ical treatments typically given as first-
line treatment to elderly outpatients
with behavioral symptoms of demen-
tia, as well as to evaluate patterns of
medication usage over time. Using na-
tional VHA data with comprehensive
diagnosis and pharmacy information,
we examined which patient and facili-
ty characteristics available in the ad-
ministrative data were predictive of
initial medication choice. Medications
included were the most commonly
used antipsychotic agents (risperi-
done, olanzapine, quetiapine, and
haloperidol) as well as valproic acid
and its derivatives (sodium valproate
and divalproex). Inclusion of valproic
acid and its derivatives, hereinafter
called valproic acid, was based on evi-
dence from our earlier work reflecting
common use among dementia pa-
tients and showing mortality risks sim-
ilar to those of antipsychotics (7).

Methods
Study population and design
We used data from national VHA reg-
istries maintained by the Serious
Mental Illness Treatment Resource
and Evaluation Center in Ann Arbor,
Michigan, for veterans who received
a dementia diagnosis (ICD-9 diag-
noses 290.0, 290.1x, 290.2x, 290.3,
290.4x, 291.2, 294.10, 294.11, 331.0,
331.1, and 331.82) in a VHA setting.
The retrospective cohort included all
patients age 65 years or older at the
time of their first new outpatient start
of antipsychotics or valproic acid be-
tween May 1, 2004, and September
30, 2008. A new medication start was
determined as having a period with
no antipsychotic or anticonvulsant fill
in the previous 12 months. Anticon-
vulsant medications were considered
to be used for behavioral symptoms of
dementia only if patients did not have
a concurrent diagnosis of a seizure
disorder, and thus patients with
seizure diagnoses during one year pri-

or to and including the time of the an-
ticonvulsant fills were excluded. This
study was approved by the institution-
al review board of the Veterans Af-
fairs Ann Arbor Health System.

Study variables
Patients’ gender, age, race (black,
white, other, or unknown), ethnicity
(Hispanic or non-Hispanic), and
marital status were ascertained from
national VHA databases. Dementia
was further broken down into small-
er groups comprising more specific
dementia diagnoses: Alzheimer’s dis-
ease, vascular dementia, Lewy body
or Parkinson’s dementia (DLBD/
PDD), other dementias (including
alcoholic dementia and Pick’s dis-
ease), and a “mixed” category of de-
mentia for patients with more than
one dementia subtype. We also cal-
culated days since first dementia di-
agnosis as a proxy for dementia sever-
ity as in our prior work (6). All diag-
nosis, prior medication use, and uti-
lization data were based on data dur-
ing the 12 months before the start of
new medication.

Comorbid psychiatric diagnoses in-
cluded posttraumatic stress disorder
(PTSD), personality disorders, major
depression, other anxiety disorders,
bipolar disorder, alcohol abuse or de-
pendence, other substance abuse or
dependence, tobacco use disorder,
delirium, other depression, schizo-
phrenia or schizoaffective disorder,
and other psychotic disorders. Over-
all medical burden was measured
with a modified version of the Charl-
son Comorbidity Index based on 18
medical comorbidities (excluding de-
mentia) (8). Service utilization data
included number of inpatient stays
and number of nursing home days.
Facility variables where the medica-
tion was filled included geographic
region, rurality based on metropoli-
tan statistical area designation, aca-
demic affiliation, and number of
beds. As an indication of whether the
psychotropic medication was pre-
scribed by a psychiatrist or another
type of physician, we included
whether an outpatient psychiatric vis-
it was made within 30 days of the fill.
We also included fiscal year at the
start of the new medication to control
for trends.

Data analyses
Descriptive statistics were calculated
as percentages or means and standard
deviations. The primary outcome was
choice of one of five newly started
psychotropic medications. Predictors
of the medication choices were exam-
ined with multinomial logistic regres-
sion models (9). For continuous vari-
ables, we checked for functional rela-
tionships and categorized the vari-
ables appropriately. Using Huber-
White sandwich estimators to ac-
count for potential correlation within
facility, we obtained robust standard
errors with clustering by facility (10).
Because of significant yearly variation
in use, we explored whether factors
associated with initial choice of med-
ication remained similar across years
by fitting the models separately by fis-
cal year. Any notable changes across
years in the direction or magnitude of
the factors associated with the selec-
tion of the medication were tested for
statistical significance by including in-
teractions of those factors with fiscal
years. All analyses were conducted
with Stata 11.1 (College Station,
Texas).

Results
The study included 19,517 patients
with dementia who were 65 or older.
Most were male (97.5%) and white
(73.2%). Table 1 shows the distribu-
tion of the medication types by fiscal
year (FY). The number of patients
with new medication starts decreased
from 4,945 in FY 2005 to 3,872 in FY
2008. Averaged across the years, que-
tiapine was most widely used, fol-
lowed by risperidone. The rate of new
medication starts varied widely over
the years; risperidone and olanzapine
fills decreased over time, while queti-
apine, haloperidol, and valproic acid
fills increased (Figure 1). In particu-
lar, olanzapine starts declined by
more than half, from 13.8% in FY
2004 to 6.6% in FY 2008, while val-
proic acid starts doubled from 5.1%
to 10.2%.

Table 2 shows significant variation
in the selection of medication by de-
mentia subtypes (p<.001). Across
medications, the most common de-
mentia subtype was Alzheimer’s, af-
fecting 78.6% of patients. Olanzapine
and risperidone were more common-
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ly used to treat Alzheimer’s, haloperi-
dol and valproic acid were most com-
monly used to treat vascular demen-
tia, with quetiapine for DLBD/PDD,
valproic acid for other dementias, and
quetiapine for mixed dementias.

Table 3 shows patient and facility
characteristics associated with each
medication. Compared with patients
using the other medications, signifi-
cantly fewer patients treated with
haloperidol had a psychiatric visit as-
sociated with the new start (19.5%).
Compared with users of the other
medications, a significantly larger
percentage of patients starting ha-
loperidol treatment were African
American. Haloperidol patients were
more likely to have had a benzodi-
azepine fill in the prior year (24%)
and were less likely to have had a pri-
or antidepressant fill (45.4% versus
>50% for other antipsychotics). Oth-
er anxiety disorders and depression
were less prevalent among haloperi-
dol users than users of other medica-
tion. On the other hand, more than
50% of haloperidol patients had diag-
noses of delirium, and haloperidol
starts were associated with a greater
number of prior inpatient hospital
days and number of comorbid ill-
nesses. Nearly 15% of the quetiapine
patients had Parkinson’s disease, and
a greater percentage of patients tak-
ing valproic acid had a bipolar disor-
der. The median number of days
since dementia diagnosis (as a proxy
for dementia stage) was highest
among patients who filled a prescrip-
tion for valproic acid followed by

those who filled prescriptions for
haloperidol.

Table 4 gives the adjusted relative
risk ratio (RRR) estimates in relation
to risperidone, the most commonly
used agent to treat dementia among
veterans. Because the study used a
large number of patients, we general-
ly emphasize the significant predic-
tors with the estimated RRRs >1.25
or <.8.

Patients’ demographic characteris-
tics remained predictive of the choice
of initial medication. Compared with
the youngest older patients (65–70
years), older patients were less likely
to start taking valproic acid and its de-
rivatives compared with risperidone.
African-American patients were less

likely to fill valproic acid compared
with risperidone. Among the demen-
tia subtypes, compared with Alz-
heimer’s-type dementia, vascular de-
mentia patients were 1.23 times more
likely to start on valproic acid than on
risperidone. Patients with mixed de-
mentias were also more likely to start
on valproic acid or quetiapine com-
pared with risperidone, and DLBD/
PDD patients were 3.05 times more
likely than Alzheimer’s patients to
start on quetiapine versus risperi-
done. Compared with risperidone,
haloperidol was .47 times less likely to
be filled by those with at least one
outpatient psychiatric visit in the pri-
or 30 days of the fill, at least 1.64
times more likely to be filled by those
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Distribution of alternative pharmacological treatments for neuropsychiatric symptoms by fiscal year among veterans age 65
or older with diagnosed dementiaa

Valproic acid and
Haloperidol Olanzapine Quetiapine Risperidone its derivatives

New start All 
fiscal yearb N % N % N % N % N % patients

2004 138 6.1 311 13.8 796 35.4 892 39.6 115 5.1 2,252
2005 335 6.8 496 10.0 1,980 40.0 1,827 37.0 307 6.2 4,945
2006 420 9.3 349 7.7 1,851 41.0 1,536 34.0 357 7.9 4,513
2007 395 10.0 287 7.3 1,579 40.1 1,298 33.0 376 9.6 3,935
2008 380 9.8 255 6.6 1,680 43.4 1,161 30.0 396 10.2 3,872
Total 1,668 8.6 1,698 8.7 7,886 40.4 6,714 34.4 1,551 8.0 19,517

a Percentages sum to 100% by each fiscal year and represent the first episode of new fills after 12 months of no antipsychotics or anticonvulsant fills.
b Each fiscal year began on October 1 of the previous year and ended on September 30, except 2004, which included data of only five months from May

1, 2004, to September 30, 2004.
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Percentage of new prescription starts to treat dementia among older Veterans
Affairs patients, by fiscal year
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with one or more hospitalization days
in the prior year, and 1.57 times more
likely to be filled by prior benzodi-
azepine users. Depression diagnosis
was less likely among haloperidol pa-
tients, and prior antidepressant use
was associated more strongly with the
use of valproic acid, olanzapine, and
quetiapine than with use of risperi-
done. Bipolar disorder types 1 and 2
were more associated with prescrip-
tions for valproic acid than for risperi-
done, and Parkinson’s disease was
more associated with olanzapine than
risperidone and most notably 3.67
times more likely to be associated
with quetiapine than risperidone. Pa-
tients with schizophrenia or schizoaf-
fective diagnoses were more likely to
receive a prescription for olanzapine
and less likely to receive one for val-
proic acid compared with risperi-
done.

Trends seen across years for each
medication remained significant.
Specifically, compared with risperi-
done, we found that quetiapine,
haloperidol, and valproic acid were
all more likely to be filled over the
study years, but olanzapine became
less likely than risperidone to be
filled. Significant variation across fa-
cility characteristics was found as
well. Compared with patients from
the South, Midwestern patients were
less likely to fill prescriptions for
haloperidol and quetiapine com-
pared with risperidone. Urban facili-
ty patients were less likely than rural
facility patients to receive olanzapine
than risperidone, and facilities with
high academic affiliation were more
likely than those with limited or low
academic affiliation to use olanzap-

ine and quetiapine than risperidone.
Exploratory analyses showed no-

table changes across the years in the
prescribing pattern associated with
facility characteristics. Patients from
facilities with high academic affilia-
tion were more likely than patients
from facilities with limited or low ac-
ademic affiliation to start on haloperi-
dol in 2004, but they were less likely
to start on haloperidol in later years.
On the other hand, valproic acid was
less likely to be filled in high academ-
ically affiliated facility patients in FY
2004, but by FY 2008, no difference
was seen.

Discussion
Although we found that the total
number of elderly patients with de-
mentia who newly started on one of
five agents decreased slightly from
FY 2005 (the year of the FDA warn-
ing) (1) to FY 2008, the rate of new
quetiapine fills increased from 35.4%
in FY 2004 to 43.4% in FY 2008 (Fig-
ure 1). Interestingly, rates of valproic
acid and haloperidol use also in-
creased during the same period.

Race was a significant factor even
after we adjusted for baseline vari-
ables. The only first-generation an-
tipsychotic examined, haloperidol,
was more likely than olazapine, queti-
apine, or valproic acid to be pre-
scribed among African-American pa-
tients (p=.009, p=.01, and p=.001, re-
spectively, in post hoc tests). Higher
use of first-generation antipsychotics
among African-American patients
compared with Caucasian patients
has been previously documented
(11,12). Haloperidol was also used
less frequently than second-genera-

tion antipsychotics among patients
with at least one prior psychiatric out-
patient visit. Although cultural or eth-
nic bias has been raised as a potential
cause for this disparity, the higher
rate of haloperidol starts among
African-American patients may also
be associated with differences in
health care utilization by race in that
haloperidol was more likely to be pre-
scribed in primary care settings.
African-American patients have been
reported to use mental health care at
significantly lower rates than Cau-
casian patients (13,14). Haloperidol
was also less likely than risperidone to
be filled by patients with prior antide-
pressant fills or comorbid psychiatric
diagnoses (including depression,
bipolar disorder types 1 and 2, and
other anxiety disorders), whereas it
was more likely to be filled by those
with delirium, comorbid general
medical illnesses, prior inpatient
stays, or prior benzodiazepine use.
Lower haloperidol use in the Mid-
west may indicate that geographic
factors play a role as well.

Relative increases in haloperidol
use over the study period are intrigu-
ing, particularly because in earlier
work we found a significant decline in
first-generation antipsychotic use
predating the black box warnings (7).
The shift from first- to second-gener-
ation antipsychotics with the elderly
population during this period has
been hypothesized to be due to sever-
al factors: efficacy evidence from ear-
ly clinical trials, perceived safety ad-
vantages at that time, and published
expert consensus guidelines (15). Af-
ter the black box warning was issued,
our prior work found that the use of
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Pharmacological treatments newly filled for 19,517 older veterans with dementia between May 2004 and September 2008
after black box warning, by dementia subtype

Haloperidol Olanzapine Quetiapine Risperidone Valproic acida All patients
(N=1,668) (N=1,698) (N=7,886) (N=6,714) (N=1,551) (N=19,517)

Dementia subtype N % N % N % N % N % N %

Alzheimer’s 1,292 77.5 1,386 81.6 6,076 77.1 5,413 80.6 1,175 75.8 15,342 78.6
Vascular 280 16.8 218 12.8 1,068 13.5 966 14.4 261 16.8 2,793 14.3
Lewy body/Parkinson’s 11 .7 8 .5 188 2.4 31 .5 10 .6 248 1.3
Other 27 1.6 28 1.7 178 2.3 137 2.0 43 2.8 413 2.1
Mixed 58 3.5 58 3.4 376 4.8 167 2.5 62 4.0 721 3.7

a Includes derivatives of valproic acid
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Characteristics by pharmacological treatments newly filled for 19,517 older veterans with dementia between May 2004 and
September 2008 after black box warninga

Haloperidol Olanzapine Quetiapine Risperidone Valproic acidb All patients
(N=1,668) (N=1,698) (N=7,886) (N=6,714) (N=1,551) (N=19,517)

Characteristic N % N % N % N % N % N %

Demographic
Age on index fill

date (M±SD) 81.4±6.0 81.0±5.7 80.5±5.9 80.9±5.9 79.7±6.3 80.7±5.9
Male 1,624 97.4 1,644 96.8 7,715 97.8 6,524 97.2 1,515 97.7 19,022 97.5
Race

Caucasian 1,228 73.6 1,228 72.3 5,802 73.6 4,868 72.5 1,155 74.5 14,281 73.2
African American 242 14.5 150 8.8 741 9.4 738 11.0 121 7.8 1,992 10.2
Other 22 1.3 17 1.0 109 1.4 113 1.7 23 1.5 284 1.5
Unknown 176 10.6 303 17.8 1,234 15.7 995 14.8 252 16.3 2,960 15.2

Hispanic 86 5.2 50 2.9 472 6.0 256 3.8 59 3.8 923 4.7
Married 1,121 67.2 1,122 66.1 5,646 71.6 4,521 67.3 1,059 68.3 13,469 69.0

Prior medication use
Benzodiazepine 401 24.0 307 18.1 1,479 18.8 1,177 17.5 302 19.5 3,666 18.8
Antidepressant 757 45.4 919 54.1 4,206 53.3 3,397 50.6 916 59.1 10,195 52.2
Opioid 580 34.8 474 27.9 2,449 31.1 2,082 31.0 460 29.7 6,045 31.0

Clinical diagnosis
Alcohol abuse or 

dependence 63 3.8 41 2.4 208 2.6 217 3.2 57 3.7 586 3.0
Drug abuse or 

dependence 50 3.0 42 2.5 226 2.9 178 2.7 39 2.5 535 2.7
Tobacco use disorder 135 8.1 117 6.9 480 6.1 490 7.3 134 8.6 1,356 7.0
Posttraumatic stress 70 4.2 83 4.9 430 5.5 294 4.4 81 5.2 958 4.9
Other anxiety disorder 112 6.7 127 7.5 692 8.8 585 8.7 147 9.5 1,663 8.5
Personality disorders 7 .4 11 .7 37 .5 41 .6 18 1.2 114 .6
Delirium 876 52.5 702 41.3 3,575 45.3 3,017 44.9 694 44.8 8,864 45.4
Major depression 380 22.8 511 30.1 2,352 29.8 1,963 29.2 521 33.6 5,727 29.3
Schizophrenia or

affective 31 1.9 48 2.8 115 1.5 130 1.9 17 1.1 341 1.8
Other psychoses 434 26.0 382 22.5 1,715 21.8 1,591 23.7 261 16.8 4,383 22.5
Parkinson’s diseasec 70 4.2 103 6.1 1,168 14.8 279 4.2 88 5.7 1,708 8.8
Bipolar type 1d 7 .4 27 1.6 59 .8 60 .9 73 4.7 226 1.2
Bipolar type 2d 2 .1 14 .8 26 .3 26 .4 41 2.6 109 .6
Comorbidities

(M±SD)e 1.9±2.2 1.4±1.7 1.4±1.8 1.5±1.8 1.4±1.7 1.5±1.8
Prior treatment

≥1 psychiatric
visit in 30 days 326 19.5 616 36.3 2,715 34.4 2,393 35.6 543 35.0 6,593 33.8

Inpatient
days (M±SD) 6.8±22.2 6.2±28.8 3.9±17.4 3.9±16.8 4.0±17.4 4.3±18.9

Nursing home days
(M±SD) 1.6±15.2 1.8±17.3 1.3±13.8 1.7±17.2 1.9±19.8 1.6±16.0

Days since dementia
diagnosis

Median 390 290 385 377 402 375
Interquartile range 28–1,133 10–922 35–1,029 23–1,038 54–1,107 29–1,035

Facility
Urban facility 1,450 86.9 1,438 84.7 7,215 91.5 5,965 88.8 1,356 87.4 17,424 89.3
High academic

affiliation 701 42.0 760 44.8 3,830 48.6 2,717 40.5 641 41.3 8,649 44.3
Beds (M±SD) 407±287 421±284 427±267 427±290 415±277 424±279
Region

Northeast 373 22.4 414 24.4 1,578 20.0 1,446 21.5 302 19.5 4,113 21.1
Midwest 270 16.2 335 19.7 1,606 20.4 1,719 25.6 339 21.9 4,269 21.9
West 327 19.6 325 19.1 1,280 16.2 968 14.4 319 20.6 3,219 16.5
South 698 41.9 624 36.8 3,422 43.4 2,581 38.4 591 38.1 7,916 40.6

a Unless otherwise stated, all variables are based on data during one year before the index medication fill date and are significantly different across groups
at p<.05 (except drug abuse diagnosis and number of nursing home days in prior year).

b Includes derivatives of valproic acid
c Includes ICD-9 codes 3320, 3330, and 33390
d Bipolar 1 includes ICD-9 codes 2960, 2961, 2964, 2965, 2966, and 2967; bipolar 2 includes ICD-9 code 2968.
e Number of Charlson comorbid illnesses, excluding dementia
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Predictors of newly initiated pharmacological treatments compared with risperidone for neuropsychiatric symptoms among
older veterans with dementiaa

Haloperidol Olanzapine Quetiapine Valproic acidb

Variable RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI

Age (reference: 65–70)
70–75 years .96 .71–1.31 1.16 .85–1.57 1.02 .87–1.21 .70 .56–.88∗

75–80 years .95 .70–1.30 1.18 .89–1.58 .94 .81–1.10 .59 .46–.75∗∗

80–85 years 1.09 .79–1.48 1.31 .98–1.75 .97 .83–1.13 .53 .42–.67∗∗

>85 years 1.09 .80–1.48 1.25 .93–1.70 .84 .72–.98∗ .48 .38–.60∗∗

Female .97 .67–1.40 1.05 .77–1.41 .90 .72–1.12 .83 .57–1.22
Married 1.09 .95–1.25 .94 .84–1.06 1.16 1.08–1.26∗∗ 1.03 .91–1.17
Race (reference: white)

African American 1.20 .96–1.50 .85 .70–1.04 .90 .77–1.04 .76 .60–.95∗

Other .63 .39–1.01 .56 .34–.91∗ .79 .60–1.03 .74 .49–1.11
Unknown .81 .70–.95∗ 1.12 .95–1.33 1.06 .95–1.18 1.11 .94–1.32

Hispanic (reference: non-Hispanic) 1.38 .70–2.73 .76 .54–1.05 1.32 .93–1.85 .99 .68–1.43
Dementia subtype (reference: Alzheimer’s)

Vascular dementia 1.10 .92–1.31 .90 .76–1.06 1.00 .88–1.14 1.23 1.03–1.48∗

Lewy body/Parkinson’s 1.33 .64–2.75 .88 .37–2.12 3.05 1.97–4.72∗∗ 1.21 .58–2.55
Other .74 .44–1.26 .89 .58–1.38 1.30 .97–1.74 1.29 .85–1.96
Mixed 1.17 .86–1.58 1.27 .89–1.80 1.48 1.18–1.86∗ 1.61 1.18–2.19∗

Prior benzodiazepine use 1.57 1.30–1.89∗∗ 1.09 .95–1.25 1.07 .95–1.21 1.08 .92–1.25
Prior antidepressant use .89 .79–1.01 1.17 1.04–1.32∗ 1.10 1.02–1.19∗ 1.32 1.15–1.52∗∗

Prior opioid use .98 .86–1.11 .88 .77–1.00 1.00 .91–1.09 .91 .80–1.03
Alcohol abuse or dependence 1.11 .78–1.58 .75 .52–1.06 .78 .64–.96∗ .93 .67–1.30
Drug abuse or dependence .92 .56–1.49 1.04 .70–1.54 1.17 .89–1.53 .76 .47–1.22
Posttraumatic stress disorder 1.09 .81–1.48 1.07 .84–1.37 1.27 1.06–1.51∗ 1.03 .77–1.38
Other anxiety disorder .74 .59–.92∗ .80 .67–.96∗ 1.00 .90–1.12 .96 .77–1.19
Personality disorder .64 .31–1.34 1.04 .56–1.94 .86 .52–1.42 1.37 .80–2.37
Delirium 1.18 1.02–1.36∗ .90 .80–1.02 1.01 .94–1.08 .94 .83–1.07
Major depression .78 .68–.91∗ 1.01 .89–1.14 .95 .87–1.04 1.06 .90–1.23
Schizophrenia or affective disorder .92 .62–1.38 1.47 1.06–2.03∗ .78 .59–1.03 .45 .27–.72∗

Other psychoses 1.12 .98–1.28 .88 .76–1.02 .94 .85–1.04 .73 .61–.87∗∗

Parkinson’s .99 .77–1.26 1.45 1.13–1.86∗ 3.67 3.14–4.28∗∗ 1.24 .96–1.60
Bipolar type 1 .64 .28–1.46 1.66 1.06–2.59∗ .80 .57–1.13 3.82 2.47–5.91∗∗

Bipolar type 2 .30 .07–1.41 1.78 .90–3.55 .87 .51–1.50 3.64 1.99–6.65∗∗

Number of medical comorbidities
(reference: none)c

1 1.11 .96–1.29 .95 .84–1.07 .96 .88–1.04 1.08 .93–1.24
≥2 1.20 1.05–1.38∗ .89 .79–1.01 .97 .90–1.06 .94 .81–1.09

At least 1 psychiatric visit in prior 30 days .47 .36–.62∗∗ 1.05 .88–1.24 .95 .82–1.09 .86 .69–1.08
Prior year inpatient days

0 days 1.00 1.00 1.00 1.00
1–5 days 1.64 1.37–1.98∗∗ 1.03 .83–1.29 .86 .73–1.02 .82 .66–1.01
>5 days 1.81 1.48–2.21∗∗ 1.22 1.03–1.45∗ .92 .79–1.08 .90 .72–1.14

Prior year nursing home days
(reference: 0 days)

1–30 days .72 .42–1.24 .67 .40–1.12 .99 .71–1.39 1.01 .62–1.63
>31 days .90 .53–1.52 .95 .64–1.41 .84 .63–1.13 1.10 .66–1.83

Years since dementia diagnosis 1.02 1.00–1.05 .96 .93–1.00∗ 1.00 .98–1.02 1.01 .98–1.04
Facility location urban (reference: rural) .76 .51–1.13 .66 .49–.89∗ 1.25 1.00–1.55 .84 .59–1.19
Facility has high academic affiliation

(reference: low affiliation) 1.11 .78–1.57 1.34 1.03–1.74∗ 1.34 1.12–1.60∗ 1.08 .78–1.48
Facility region (reference: South)

Northeast .92 .64–1.34 1.19 .89–1.59 .89 .70–1.12 .92 .66–1.29
Midwest .56 .39–.79∗ .81 .61–1.07 .72 .55–.93∗ .80 .62–1.03
West 1.10 .64–1.90 1.39 .95–2.04 .98 .76–1.28 1.38 .87–2.21

Fiscal year (reference: 2004)
2005 1.17 .92–1.48 .77 .66–.91∗ 1.22 1.08–1.38∗ 1.28 .99–1.65
2006 1.74 1.41–2.14∗∗ .66 .55–.78∗∗ 1.37 1.20–1.56∗∗ 1.79 1.41–2.27∗∗

2007 1.89 1.48–2.41∗∗ .64 .53–.77∗∗ 1.38 1.20–1.58∗∗ 2.18 1.73–2.75∗∗

2008 2.01 1.56–2.57∗∗ .65 .51–.82∗∗ 1.64 1.38–1.97∗∗ 2.61 2.08–3.28∗∗

a Relative risk ratios (RRR), adjusted also for tobacco use diagnosis and facility bed size, although not statistically significant
b Includes derivatives of valproic acid
c Number of Charlson comorbid illnesses, excluding dementia
∗p<.05

∗∗p<.001



first-generation antipsychotics among
VHA patients with dementia was less
than 2%. Given greater rates of use by
those with physical comorbid illness-
es, prior inpatient stays, and longer
times since dementia diagnoses, in-
creases in haloperidol use in the
post–black box warning period may
be related to increased recognition
and treatment of delirium, a syn-
drome commonly seen among pa-
tients with dementia. Although there
is no evidence of greater efficacy over
other antipsychotics in treating deliri-
um, haloperidol is widely considered
the standard of care (16).

Use of individual second-genera-
tion antipsychotics varied with psy-
chiatric and medical diagnoses. Co-
morbid bipolar disorder, schizo-
phrenia, and schizoaffective disor-
der were predictive of use of olan-
zapine over other medications, and
comorbid bipolar disorder was pre-
dictive of use of valproic acid over
other medications. This finding may
be related to greater perceived effi-
cacy among patients with serious
mental illness, particularly in light
of the findings of the Clinical An-
tipsychotic Trials of Intervention
Effectiveness (17). The increased
use of quetiapine among patients
with Parkinson’s disease or DLBD/
PDD was expected, in that olanzap-
ine and risperidone are both associ-
ated with movement disorder ad-
verse effects among patients with
Parkinson’s disease whereas queti-
apine is not (18). Anecdotally, que-
tiapine has become the most fre-
quently prescribed antipsychotic for
Parkinson’s disease psychosis, and
our prior work (19) confirms that
impression, with two-thirds of treat-
ed patients taking quetiapine.

Various facility characteristics were
associated with the new starts of study
medications, and considerable re-
gional variation was also seen even
among the three second-generation
antipsychotic medications. These
variations may reflect differences in
local practices or formulary differ-
ences at a Veterans Integrated Ser-
vice Network level. Such variation
also suggests that if alternative med-
ications were associated with out-
comes or tolerability in certain pa-
tient subgroups, further standardiz-

ing practices across facilities and re-
gions may improve care. 

Exploratory analyses showed dif-
ferential relationships over time for a
couple of facility characteristics, sug-
gesting that the tendency to selective-
ly prescribe any of these five medica-
tions to specific patient groups
changed during even a relatively
short period of 4.5 years. The differ-
ential relationships over the years
may be due to certain facilities’ being
quicker in adapting to new evidence
or warnings and may also reflect a
lack of more definitive evidence for
treating neuropsychiatric symptoms
for certain patient groups. Changes in
prescribing were not likely a result of
findings from efficacy studies given
that after the black box warnings
there were no studies to our knowl-
edge demonstrating differential effi-
cacy of individual antipsychotics for
patients with dementia.

One limitation of our study is that it
is based on VHA data. VHA patients
are mostly male and have more med-
ical burden than the general popula-
tion. Because of generous VHA phar-
macy coverage, cost is less of a factor
in the medication choice in the VHA
than in other settings, but there are
no data to our knowledge to suggest
that VHA providers prescribe differ-
ently from non-VHA providers. In ad-
dition, in comparison with other na-
tional data, we note that there are
striking similarities on many key vari-
ables that might affect provider an-
tipsychotic prescribing practices
(such as race mix and prevalence of
key psychiatric and medical condi-
tions) between our data and data
from the Aging, Demographics and
Memory Study (20,21).

Haloperidol use was associated
with not having a psychiatric clinic
visit 30 days before medication starts,
which may not be a reliable proxy for
a nonpsychiatrist’s initiating the pre-
scription. A number of these pre-
scriptions may have been started dur-
ing inpatient hospitalizations given
that many patients on haloperidol had
delirium. We have no data on
provider type during inpatient stays.
Nonetheless, we speculate that psy-
chiatrists prefer first-line use of sec-
ond-generation antipsychotics be-
cause the inverse association between

prior psychiatric visits and haloperi-
dol use continued after we adjusted
for various psychiatric illnesses and
prior psychiatric hospitalization. Our
study also showed increasing quetiap-
ine use, which may be from increas-
ing use of low-dose quetiapine for
evening sedation and hypnotic pur-
poses, and we did not incorporate
dose in our analysis. Additional fac-
tors that might explain the choice of a
particular medication were not avail-
able in our administrative data and in-
clude dementia severity, type of be-
havioral symptoms, and various char-
acteristics of prescribing physicians.
Changes in prescription practices, in
the provision of health care, or in
training systems may have also affect-
ed the choice of medication, but no
known policy changes or regional dif-
ferences in prescription practices oc-
curred during the period other than
the 2005 and 2008 FDA warnings.

Conclusions
In addition to highlighting factors as-
sociated with medication choices, our
results underscore the importance of
addressing selection bias when con-
ducting comparative studies of these
medications using observational
pharmacoepidemiologic data. Future
studies examining risk or outcome
differences across these potential al-
ternative medications need to pay at-
tention to the strong patient charac-
teristics shown to be associated with
the initial medication choice as well
as the differential year-to-year varia-
tion in the relationships.
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