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Objective: Mortality rates in the year fol-
lowing new antipsychotic medication
starts for neuropsychiatric symptoms of
dementia were compared with rates after
starts of other psychiatric medications.

Method: The retrospective, cohort study
used national data from the Department
of Veterans Affairs (fiscal years 2001–
2005) on patients older than 65 years
who began outpatient treatment with
psychiatric medication following a de-
mentia diagnosis (N=10,615). Twelve-
month mortality rates were compared in
patients taking antipsychotics and those
taking other psychiatric medications. The
authors controlled for confounding by us-
ing multivariate models and propensity-
scoring methods. Secondary analyses in-
cluded a no-medication group and exam-
ination of mortality causes.

Results: All groups taking antipsychotics
had significantly higher mortality rates
(22.6%–29.1%) than patients taking
nonantipsychotic medications (14.6%). Ad-
justed mortality risks for atypicals and for
combined atypical and conventional an-

tipsychotics were similar to those for con-
ventional antipsychotics. The mortality
risk was significantly lower for nonantipsy-
chotic medications than conventional an-
tipsychotics. Except for anticonvulsants,
the adjusted risks for all individual classes
of nonantipsychotics were significantly
lower than the risk for antipsychotics.
Mortality risks did not change over 12
months. The proportions of patients tak-
ing antipsychotics who died from cere-
brovascular, cardiovascular, or infectious
causes were not higher than rates for
those taking nonantipsychotic psychiatric
medications.

Conclusions: Antipsychot ic medica-
tions taken by patients with dementia
were associated with higher mortality
rates than were most other medications
used for neuropsychiatric symptoms. The
association between mortality and anti-
psychotics is not well understood and
may be due to a direct medication effect
or the pathophysiology underlying
neuropsychiatric symptoms that prompt
antipsychotic use.

(Am J Psychiatry 2007; 164:1568–1576)

Neuropsychiatric symptoms are present in more
than 80% of persons with dementia (1), and they are asso-
ciated with more hospitalizations, nursing home place-
ment, caregiver stress, and depression and with less care-
giver employment and income (2–7). Such symptoms may
be more critical to institutionalization than cognitive
symptoms (7), accounting for up to one-third of the costs
for care of Alzheimer’s dementia (8). Research examining
treatment of neuropsychiatric symptoms of dementia is
modest, and no medication is approved by the Food and
Drug Administration (FDA) for this indication. Neverthe-
less, conventional antipsychotics have long been used to
treat neuropsychiatric symptoms. Following the introduc-
tion of atypical antipsychotics, with lower reported rates
of parkinsonism and tardive dyskinesia, there was a signif-
icant shift from the use of conventionals to atypicals (9,
10). Modest reductions of neuropsychiatric symptoms of
dementia had been reported with risperidone and olanza-
pine (11–15), although results from the recently published

Clinical Antipsychotic Trials of Intervention Effective-
ness—Alzheimer’s Disease (CATIE-AD) indicate that re-
sponse rates with olanzapine, risperidone, and quetiapine
are not significantly different from the rates with placebo
(16). Additionally, discontinuation rates owing to side ef-
fects were significantly higher in subjects taking atypical
antipsychotics (16). Therefore, only a subgroup of subjects
may have benefited from antipsychotic medication.

In 2002, randomized, controlled trials of atypical anti-
psychotics raised concerns regarding cerebrovascular ad-
verse events among patients with dementia (14, 17, 18).
Consequently, safety information updates were published
in Canada (18), the United States, and the United King-
dom (19). A recent independent meta-analysis found an
elevated risk of cerebrovascular adverse events associated
with atypical antipsychotics, compared to placebo, and a
significantly higher risk with risperidone (20). Two studies
have compared the risks of cerebrovascular adverse events
for typical and atypical antipsychotics. The first, a retro-
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spective population-based cohort study, found that olan-
zapine and risperidone use in elderly patients was not
associated with a significantly higher risk of stroke com-
pared to conventional antipsychotic use (21). The second,
a reanalysis of olanzapine trial data, found that the inci-
dence of cerebrovascular adverse events was approxi-
mately three times as high for olanzapine (1.3%) as for pla-
cebo (0.4%), with no significant difference between
olanzapine and risperidone or between olanzapine and
conventional antipsychotics (22).

In 2005, the FDA issued a warning (23) that, among el-
derly patients with dementia, the treatment of behavioral
disorders with atypical antipsychotics was associated with
a higher mortality rate. Of 17 placebo-controlled trials
with olanzapine, aripiprazole, risperidone, or quetiapine
in patients with neuropsychiatric symptoms of dementia,
15 showed greater mortality (approximately 1.7-fold). Spe-
cific causes of deaths were mostly cardiac related or infec-
tions. The FDA noted that a warning for conventional an-
tipsychotics was being considered because the limited
available data suggested a similarly higher mortality risk.
This concern was confirmed by a meta-analysis by
Schneider et al. of data from trials of atypicals that in-
cluded ad hoc haloperidol analyses showing a relative
mortality risk of 2.07 (24) and by a study (25) demonstrat-
ing that mortality risks with conventional antipsychotics
were higher than with atypicals in elderly patients. A re-
cent reanalysis of olanzapine trial data found no signifi-
cant differences in mortality between olanzapine and ris-
peridone and between olanzapine and conventionals (22).

Although nonantipsychotic psychiatric medications
(antidepressants, anticonvulsants, anxiolytics, and seda-
tive/hypnotics) are also used for management of neuro-
psychiatric symptoms of dementia, there is little research
support for their efficacy for this indication (26). The wide
range of psychiatric medications could also be associated
with higher mortality risks in this often frail population
(24, 27). Given these concerns, further study comparing
the risks of antipsychotics with those of nonantipsychotic
psychiatric medications often used as alternatives is war-
ranted. Because psychotropic agents for neuropsychiatric
symptoms are frequently used for long periods, it is also
important to compare mortality risks during both acute
and maintenance treatment.

The purpose of this study was to compare 12-month
mortality risks among patients who had recently had pre-
scriptions filled for conventional antipsychotics, atypical
antipsychotics, or nonantipsychotic psychiatric medica-
tions in outpatient settings following a dementia diagnosis.
We controlled for potential differences in patient charac-
teristics among medication groups and performed various
sensitivity analyses. We hypothesized that mortality rates
for patients taking antipsychotics would be higher than for
patients taking nonantipsychotic psychiatric medications.

Method

Study Cohort

The study used data, with identifiers removed, from national
Department of Veterans Affairs (VA) registries maintained by the
VA Serious Mental Illness Treatment, Research, and Evaluation
Center for veterans who received a dementia diagnosis in VA
health care settings. The VA Ann Arbor Healthcare System Institu-
tional Review Board approved the study.

Patients were included in the study if they 1) were over age 65,
2) had received a dementia diagnosis in fiscal year 2002 or 2003, 3)
had not used psychiatric medications in the 6 months before the
dementia diagnosis, and 4) had begun outpatient treatment with
psychiatric medication in the 6 months following the dementia
diagnosis. This strategy was intended to increase the likelihood
that the medication was prescribed for neuropsychiatric symp-
toms associated with dementia rather than another condition
and that dementia was an active condition at the time the new
prescription was filled. The final sample included 10,615 patients.

Antipsychotic Medications

The atypical antipsychotic agents included aripiprazole, cloza-
pine, olanzapine, quetiapine, risperidone, and ziprasidone. The
conventional agents included chlorpromazine, fluphenazine,
mesoridazine, perphenazine, thioridazine, trifluoperazine, halo-
peridol, loxapine, molindone, pimozide, and thiothixene.

Other Psychiatric Medications

Antidepressants (amitriptyline, clomipramine, doxepin, imip-
ramine, trimipramine, desipramine, nortriptyline, protriptyline,
amoxapine, maprotiline, fluoxetine, fluvoxamine, paroxetine, ser-
traline, citalopram, escitalopram, bupropion, nefazodone, traz-
odone, venlafaxine, mirtazapine, isocarboxazid, phenylzine, and
tranylcypromine), anticonvulsants (carbamazepine, felbamate,
lamotrigine, valproic acid, valproate, and divalproex), and anxi-
olytics/hypnotics (alprazolam, chlordiazepoxide, clonazepam,
chlorazepate, diazepam, halazepam, lorazepam, oxazepam,
prazepam, buspirone, estazolam, flurazepam, quazepam,
temazepam, triazolam, zolpidem, zaleplon, and chloral hydrate)
were included as nonantipsychotic psychotropics. Patients taking
lithium (which is seldom used for neuropsychiatric symptoms of
dementia) or with seizure disorders (for whom anticonvulsant
use is less likely to be related to dementia) were excluded.

As cholinesterase inhibitors may affect medication use and
their vagotonic effects may increase mortality risks, we controlled
for use of these agents (donepezil, rivastigmine, tacrine, and ga-
lantamine) in all analyses.

Mortality

Data on vital status were obtained from the 1) VA Patient Treat-
ment File, 2) VA Beneficiary Identification Records Locator Sys-
tem, 3) Social Security Administration Death Master File, and 4)
National Death Index (National Center for Health Statistics,
Hyattsville, Md.). If there were discrepancies between sources, we
used the earliest date of death judged as valid. Dates were consid-
ered invalid if there were more than two visits after the date of
death (as patients’ families may use one or two visits for bereave-
ment counseling). Data on underlying causes of death were ob-
tained from the National Death Index.

Other Variables

Age and ethnicity were obtained for each patient from national
data in the VA Serious Mental Illness Treatment, Research, and
Evaluation Center registries. Indicators of comorbid schizophre-
nia and bipolar disorder were obtained from the VA National Psy-
chosis Registry maintained by the Serious Mental Illness Treat-
ment, Research, and Evaluation Center. We used a modified
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version of the Charlson comorbidity index (28) to measure medi-
cal comorbidity with the original Charlson weights based on 18
medical comorbidities (excluding dementia) in the year prior to
new medication start. In the final model, we used indicators for
comorbidity and included only those showing statistically signifi-
cant associations or meaningfully large coefficients.

Delirium frequently occurs during inpatient stays among el-
derly patients with dementia and is an independent risk factor for
mortality (29), and antipsychotics are preferentially prescribed
for delirium. Although the members of our cohort were outpa-
tients when medication began, we included the presence of a de-
lirium diagnosis at the time the prescription was filled as a covari-
ate in our analyses, using an inclusive coding scheme for
confusional states based on prior work (30). We included calen-
dar time at the start of new medication as a covariate to control
for potential changes in health care over the study period.

Statistical Analysis

Descriptive statistics were used to characterize demographic
and clinical characteristics by the four types of medications pre-

scribed: 1) conventional antipsychotics, 2) atypical antipsychotics,
3) combined conventionals and atypicals (either concurrently or
switching from one class to another during the 6 months following
dementia diagnosis), and 4) other psychotropic medications. Pa-
tients filling prescriptions for both antipsychotics and other psy-
chotropic medications were classified as taking antipsychotics.
Chi-square tests and t tests were used to compare the characteris-
tics of the patients who died within 1 year of receiving psychotropic
medication and those who were still alive after 1 year.

Mortality during the 12-month follow-up (encompassing acute
and maintenance treatment) was calculated by medication type.
Each patient was followed for 12 months after a new medication
start. The outcome measure was the length of time from the first
filled prescription until death or 12 months, whichever was ear-
lier. Across medication types, Kaplan-Meier survival curves were
created, and Cox proportional-hazards regression was used to
compare survival over the 12 months after treatment initiation.
The Cox model was adjusted for the variables shown in Table 1.

We plotted estimated hazards according to life-table methods
with follow-up time broken into monthly intervals to assess

TABLE 1. Characteristics of Outpatients With Dementia Who Were or Were Not Treated With Antipsychotics or Other
Psychiatric Medications

Characteristic

Patients Treated With Psychiatric Medications

Antipsychotic

Total 
(N=10,615)

Conventional 
(N=353)

Atypical 
(N=3,999)

Both Types 
(N=182)

Other 
Psychiatric 

Medications
(N=6,081)

Patients Not 
Treated With 
Psychiatric 

Medications 
(N=12,821)a

Signifi-
canceb

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD p
Age (years) 79.0 5.6 79.4 5.6 79.3 5.6 78.4 5.7 78.8 5.5 79.4 5.7 <0.001
Days of hospitaliza-

tion in 6 months 
before 
prescription fill

1.8 9.4 3.7 16.7 2.2 10.5 2.1 7.0 1.4 8.0 2.8 13.5 <0.001

N % N % N % N % N % N % p
Female 273 2.6 9 2.6 96 2.4 6 3.3 162 2.7 460 3.6 0.79
Race <0.001

White 4,402 41.5 147 41.6 1,607 40.2 65 35.7 2,583 42.5 6,063 47.3
Black 732 6.9 55 15.6 319 8.0 26 14.3 332 5.5 1,394 10.9
Other 480 4.5 18 5.1 203 5.1 19 10.4 240 4.0 531 4.1
Unknown 5,001 47.1 133 37.7 1,870 46.8 72 39.6 2,926 48.1 4,833 37.7

Schizophrenia 111 1.1 7 2.0 68 1.7 2 1.1 34 0.6 180 1.4 <0.001
Bipolar disorder 74 0.7 3 0.9 40 1.0 0 0.0 31 0.5 52 0.4 0.02
Delirium 952 9.0 34 9.6 441 11.0 16 8.8 461 7.6 333 2.6 <0.001
Cholinesterase 

inhibitors
5,058 47.7 128 36.3 2,005 50.1 75 41.2 2,850 46.9 3,852 30.0 <0.001

Comorbidityc

Charlson indexd <0.001
0 5,493 51.8 183 51.8 2,209 55.2 111 61.0 2,990 49.2 6,135 47.9
1 2,480 23.4 76 21.5 894 22.4 32 17.6 1,478 24.3 3,131 24.4
>1 2,642 24.9 94 26.6 896 22.4 39 21.4 1,613 26.5 3,555 27.7

Myocardial 
infarction

367 3.5 13 3.7 137 3.4 2 1.1 215 3.5 471 3.7 0.36

Congestive heart 
failure

749 7.1 26 7.4 262 6.6 12 6.6 449 7.4 1,077 8.4 0.45

Cerebrovascular 
disease

1,367 12.9 45 12.8 432 10.8 18 9.9 872 14.3 1,854 14.5 <0.001

Chronic pulmo-
nary disease

1,254 11.8 41 11.6 397 9.9 19 10.4 797 13.1 1,661 13.0 <0.001

Chronic renal 
disease

546 5.1 25 7.1 197 4.9 8 4.4 316 5.2 846 6.6 0.34

Metastatic solid 
tumor

31 0.3 4 1.1 5 0.1 0 0.0 22 0.4 44 0.3 0.003

Cancer diagnosis 1,162 11.0 48 13.6 405 10.1 16 8.8 693 11.4 1,465 11.4 0.06
a Matched to patients in the medication groups in the secondary analysis.
b Chi-square test for categorical variables, and Kruskal-Wallis test for continuous variables.
c Fewer than 0.5% of the patients in each medication group had cirrhosis or hemi-/paraplegia (data not shown).
d Based on original Charlson weights (28), excluding dementia.
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whether the risks and risk differences remained similar over time.
To test whether mortality risks were parallel over time across med-
ication groups, we included terms for the interaction of time and
medication type and tested for their statistical significance. We
also examined the interaction of medication type with dichoto-
mized follow-up time (first versus second half of the 12-month pe-
riod) to determine whether the mortality risks of the medication
types were different during the two time periods. Because we may
not have had statistical power to detect interaction because of a
smaller number of deaths at later follow-up times, we also plotted
log-log survival curves by medication type for visual inspection.

As confirmatory analyses, we applied propensity scores to
match patients in the different medication groups, and we com-
pared survival across medication types in the matched cohorts.
Because there were four medication types, propensity scores
were estimated in several ways. First, propensity score was esti-
mated for the probability of initiating any antipsychotic versus
nonantipsychotic psychiatric medication. The propensity-
matched cohort excluded patients with no matches. Then we re-
peated similar propensity-matched cohort construction using

three subsets of patients: 1) those taking atypical antipsychotics
or nonantipsychotic psychiatric medications, 2) those taking
conventional antipsychotics or nonantipsychotic psychiatric
medications, and 3) those taking both types of antipsychotics or
nonantipsychotic psychiatric medications. In each subset, the
propensity score was estimated by using a logistic regression
model that included all baseline covariates and multiple terms for
interactions, including the interaction of fill date and schizophre-
nia and the interaction of fill date and delirium. To make propen-
sity-score adjusted comparisons of mortality risks, we utilized the
proportional-hazards model with the corresponding subset of the
propensity-matched cohort, stratified by blocks of propensity
scores. The proportional-hazards models were adjusted for the
same variables as in the analysis of the unmatched cohort.

A secondary analysis included patients taking no psychiatric
medications. These patients, by definition, did not have prescrip-
tions filled for psychotropic drugs and could not be followed from
the time of prescription fill to death. Thus, we used a different de-
sign, matching every patient taking a psychiatric medication with
a randomly chosen patient from the no-medication group (who

TABLE 2. Characteristics of Outpatients With Dementia Treated With Psychiatric Medications Other Than Antipsychotics

Characteristic

Patients Treated With Nonantipsychotic Psychiatric Medications

Significancea

Antidepressant

Anticonvulsant 
(N=130)

Anxiolytic/
Hypnotic 
(N=948)

Two or More 
Medication 

Types 
(N=953)

Selective 
Serotonin 
Reuptake 
Inhibitor 
(N=2,972)

Other Newer 
Antidepressant 

(N=843)
Tricyclic 
(N=235)

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD p
Age (years) 78.8 5.5 79.0 5.5 78.2 5.4 78.6 5.4 79.1 5.6 78.2 5.4 0.008
Days of hospitaliza-

tion in 6 months 
before 
prescription fill 1.3 7.4 1.8 6.8 0.9 3.2 1.3 5.6 1.8 10.7 2.2 11.5 0.02

N % N % N % N % N % N % p
Female 88 3.0 20 2.4 4 1.7 1 0.8 27 2.9 22 2.3 0.48
Race <0.001

White 1,260 42.4 349 41.4 104 44.3 60 46.2 428 45.2 382 40.1
Black 126 4.2 68 8.1 16 6.8 10 7.7 69 7.3 43 4.5
Other 111 3.7 32 3.8 6 2.6 5 3.9 46 4.9 40 4.2
Unknown 1,475 49.6 394 46.7 109 46.4 55 42.3 405 42.7 488 51.2

Schizophrenia 15 0.5 3 0.4 2 0.9 2 1.5 5 0.5 7 0.7 0.56
Bipolar disorder 16 0.5 2 0.2 0 0.0 3 2.3 2 0.2 8 0.8 0.01
Delirium 257 8.7 61 7.2 8 3.4 12 9.2 52 5.5 71 7.5 0.004
Cholinesterase 

inhibitors
1,420 47.8 422 50.1 107 45.5 57 43.9 414 43.7 430 45.1 0.07

Comorbidity
Charlson indexb 0.45

0 1,453 48.9 422 50.1 107 45.5 74 56.9 449 47.4 485 50.9
1 743 25.0 195 23.1 56 23.8 27 20.8 242 25.5 215 22.6
>1 776 26.1 226 26.8 72 30.6 29 22.3 257 27.1 253 26.6

Myocardial 
infarction

102 3.4 28 3.3 7 3.0 3 2.3 43 4.5 32 3.4 0.57

Congestive heart 
failure

206 6.9 74 8.8 11 4.7 4 3.1 91 9.6 63 6.6 0.005

Cerebrovascular 
disease

420 14.1 111 13.2 40 17.0 24 18.5 135 14.2 142 14.9 0.48

Chronic pulmo-
nary disease

391 13.2 113 13.4 27 11.5 15 11.5 132 13.9 119 12.5 0.88

Hemi- or 
paraplegia

5 0.2 3 0.4 4 1.7 1 0.8 4 0.4 7 0.7 0.004

Chronic renal 
disease

146 4.9 54 6.4 16 6.8 3 2.3 49 5.2 48 5.0 0.26

Metastatic solid 
tumor

9 0.3 3 0.4 1 0.4 1 0.8 1 0.1 7 0.7 0.28

Cancer diagnosis
343 11.5 91 10.8 27 11.5 10 7.7 122 12.9 100 10.5 0.42

a Chi-square test for categorical variables, and Kruskal-Wallis test for continuous variables.
b Based on original Charlson weights (28), excluding dementia.
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met our eligibility criteria except having filled a prescription for a
psychotropic drug). Patients were matched on the week of diag-
nosis as well as the time lag between the date of the dementia di-
agnosis and the fill date. For each no-medication patient, a phan-
tom fill date was created that resulted in the same number of days
since dementia diagnosis as the corresponding matching patient
in the medication group. The proportional-hazards model ad-
justed the covariance for matching.

In addition to the main and secondary analyses, several sensi-
tivity analyses were performed in order to 1) use the time since
the dementia diagnosis as a proxy for dementia severity and 2) re-
move the restriction for a “clean period” (without psychotropic
medications) prior to the new medication start. We defined “time
since dementia diagnosis” as the time between the initial appear-
ance of a registry dementia diagnosis and the time of the patient’s
index diagnosis in fiscal year 2002 or 2003. This variable was in-
tended as a proxy for dementia severity, given that dementia
gradually worsens over time and that changes can be seen on a
yearly basis. Analyses without the restriction of a clean period
prior to dementia diagnosis were completed as neuropsychiatric
symptoms often precede dementia diagnoses.

Results

Characteristics of the Study Population

The study population included 10,615 patients over 65
years old with dementia. Table 1 and Table 2 show demo-
graphic and clinical characteristics of the entire cohort,
the three antipsychotic groups, the group receiving
nonantipsychotic psychiatric medications, and the group
receiving no psychotropic medication.

The statistically and clinically significant between-
group differences included 1) race, with a higher percent-
age of African Americans (15.6%) receiving conventional
antipsychotics versus other psychiatric medications
(5.5%), and 2) cholinesterase inhibitor use, which was
lower among patients receiving conventional antipsy-
chotics (36.3%) than among those receiving other antipsy-
chotics or nonantipsychotic psychiatric medications
(41.2%–50.1%).

Type of Psychiatric Medication and Associated 
12-Month Mortality

Overall mortality in the cohort was 18.0%. Twelve-
month mortality differed significantly by medication type
(χ2=130.0, df=3, p<0.001). Mortality among patients taking
conventional agents (25.2%), atypicals (22.6%), or both
types of antipsychotics (29.1%) was significantly higher
than among users of other psychiatric medications
(14.6%) (Table 3). The relative risks adjusted for covariates
were 0.93 (with a 95% confidence interval [CI] of 0.75–
1.16) for patients receiving atypicals, 1.33 (95% CI=0.94–
1.86) for those using both types of antipsychotics, and 0.56
(95% CI=0.45–0.70) for patients receiving other psychiatric
medications, relative to the group receiving conventional
antipsychotics. Twelve-month mortality for individual
classes of nonantipsychotic psychiatric medications is
shown in Table 3.

We found no evidence for increasing or decreasing risks
over time or differential risks across medication types over
time, either by testing for interaction terms or by visual in-
spection of various graphs. Results from the confirmatory
analysis comparing mortality risks across medication
types by means of the proportional-hazards regression
stratified by the propensity score blocks and adjusting for
covariates were consistent with the results of multivariate
analyses without propensity scores.

Secondary Analyses and Sensitivity Analyses

When the group taking psychotropic medications other
than antipsychotics was broken into individual classes of
medications, except for anticonvulsants, the adjusted
mortality risks for all other classes of nonantipsychotics
were significantly lower than the risk for conventional an-
tipsychotics (Table 3). Patients taking no psychotropic
medications had a 12-month mortality rate of 17.8%. This
analysis showed a significantly lower risk of death for the
no-medication group than for the group taking conven-

TABLE 3. Association Between Type of Psychiatric Medication and 12-Month Mortality Among Outpatients With Dementia

Drug Type
Total Number of 

Patients

Deathsa Adjusted Riskb,c

N % Relative Risk 95% CI
Antipsychotic

Conventional 353 89 25.2 1.00
Atypical 3,999 904 22.6 0.93 0.75–1.16
Both 182 53 29.1 1.33 0.94–1.86

Other psychiatric medications 6,081 890 14.6 0.56 0.45–0.70
Selective serotonin reuptake inhibitor 2,972 379 12.8 0.49 0.39–0.62
Other newer antidepressant 843 133 15.8 0.60 0.46–0.79
Tricyclic antidepressant 235 24 10.2 0.40 0.25–0.62
Anticonvulsant 130 25 19.2 0.79 0.51–1.24
Anxiolytic/hypnotic 948 185 19.5 0.76 0.59–0.98
Combination 953 144 15.1 0.59 0.45–0.77

No psychiatric medicationb 12,821 2,276 17.8 0.66 0.53–0.82
Total 23,436 4,212 18.0
a Significant difference among medication groups (χ2=160.8, df=9, p<0.0001).
b Estimated by matching every patient in each medication group with a randomly chosen patient from the no-medication group.
c Model was adjusted for age, gender, race, schizophrenia diagnosis, bipolar disorder diagnosis, hospital utilization in the 6 months prior to

prescription fill, cholinesterase inhibitor use, myocardial infarction, congestive heart failure, cerebrovascular disease, chronic pulmonary dis-
ease, cirrhosis, hemi-/paraplegia, chronic renal disease, metastatic solid tumor, cancer diagnosis, prescription fill date, and delirium diagno-
sis at first fill.
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tional antipsychotics (Table 3). The adjusted relative risk
estimates for the individual medication types were similar
to those from the main analysis. The Kaplan-Meier sur-
vival curves for the main study cohort and the no-medica-
tion group are shown in Figure 1.

The analysis using the dementia severity proxy included
a smaller group (N=1,555) of patients with consistent VA
use in the 5 years prior to the new medication start. Each
patient’s time since dementia diagnosis was categorized
by the number of years. Comparing patients with 5 years
since diagnosis to patients within 1 year of diagnosis
(roughly corresponding to later versus earlier dementia),
we found a higher rate of current conventional antipsy-
chotic use, 10.8% (N=25) versus 3.5% (N=13), and a lower
rate of other psychiatric medication use, 49.8% (N=115)
versus 55.7% (N=210), among those with longer times
since dementia diagnosis (χ2=16.6, df=8, p=0.03). In this
subset, the relative risks of the various medication groups
from the Cox proportional-hazards model adjusting for
year since diagnosis also showed a lower risk associated
with nonantipsychotic medication use (relative risk=0.65,
95% CI=0.43–0.99).

The results of the second sensitivity analysis, which in-
cluded patients without a medication clean period, were
similar to those from the main analysis.

Comorbidity Analyses and Causes of Death

We stratified patients by a measure of overall medical
comorbidity, the Charlson index (28). These analyses indi-
cated that conventional antipsychotics and nonantipsy-
chotic psychiatric medications were more likely to be pre-
scribed for patients with greater medical comorbidity
(those having higher Charlson scores) than for patients
taking atypical antipsychotics. Among the “healthiest”
group of patients (Charlson score=0), conventionals and
atypicals were associated with higher mortality than other
psychotropic medications but were not significantly dif-
ferent from one another, while among patients with a
greater medical burden (Charlson score >2), convention-
als, but not atypicals, were again associated with higher
mortality than other psychotropic medications.

Table 4 presents the proportions of patients taking an-
tipsychotics or other psychotropic medications who died
from the 10 leading causes of death among the elderly in
the United States (31, 32), as well as suicide, other (non-
Alzheimer’s) dementia, or other causes. The proportion of
patients dying from cerebrovascular, cardiovascular, or
important infectious causes (e.g., pneumonia, septicemia)
appeared to be no higher among the patients receiving an-
tipsychotics than among those taking nonantipsychotic
psychiatric medications. A larger proportion of patients
taking antipsychotics appeared to die from dementia-re-
lated causes, as compared to those receiving other psy-
chotropic medications, and a larger proportion of patients
taking nonantipsychotic medications appeared to die
from cancer.

Discussion

In this national sample of 10,615 VA patients diagnosed
with dementia and starting treatment with psychiatric
medications as outpatients, both conventional and atypi-
cal antipsychotics were associated with significantly
higher 12-month mortality than most other psychotropic
medications. Risks were elevated consistently over the 12-
month follow-up. Although it has been suggested that the
higher mortality associated with antipsychotics could also
be associated with many classes of psychotropic drugs
used to treat neuropsychiatric symptoms of dementia (24,
27), our results suggest that is not the case. We found sim-
ilar mortality risks in the group using nonantipsychotic
psychotropic medications and in those receiving no psy-
chotropic medications; both of these groups showed
lower risks than those taking antipsychotic medications.

In this study of outpatients, conventional antipsychot-
ics conferred an adjusted risk similar to that for atypical
antipsychotics. This confirms other recent work (24, 25)
suggesting that conventional antipsychotics are not safer
than atypicals and should not be used to replace the latter
agents in response to recent FDA warnings.

The causality of greater mortality with antipsychotics is
not yet understood. While it is possible that mortality re-
sults from the underlying causes of neuropsychiatric
symptoms of dementia, as opposed to a direct medication
effect, antipsychotic use has been found to be associated
with increased cognitive decline independent of dementia
severity and type of behavioral disturbance (33). Our sec-
ondary analyses examining medical comorbidity indicate

FIGURE 1. Association Between Type of Psychiatric Medication
and 12-Month Survival Among Outpatients With Dementiaa

a Kaplan-Meier survival curves.
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that the observed relationship between antipsychotics
and mortality is complex. This relationship may be due, in
part, to a direct influence of antipsychotics on mortality
risk but may also reflect remaining confounds from medi-
cal and dementia severity. Our data on the cause of death
do not point to a specific cardiotoxic, vascular, or immu-
nological mechanism but instead show proportionately
more deaths due to dementia-related causes among users
of antipsychotic medications.

The overall 12-month mortality rates observed for our
patients ranged from 10.2% to 29.1%, higher percentages
than observed in the CATIE-AD trial (16), from which pa-
tients with “severe or unstable medical illness” were ex-
cluded (34). While patients receiving care at VA hospitals
may be sicker (poorer health status, more medical condi-
tions, and higher use of medical resources) than those in
general patient populations (35), the mortality rates in our
study were closer to those of Wang et al. (25) (18% and 15%
for users of conventionals and atypicals, respectively, in
180 days).

A major limitation of our study, like that of Wang et al.
(25), is the lack of data on dementia severity and type of
behavioral disorder. To the extent that such factors deter-
mine preferential prescription of antipsychotics for more
severe disorders, our analyses must be interpreted with
caution. Similarly, the lower mortality rates seen with tri-
cyclic antidepressants may reflect low rates of tricyclic use
in patients with more severe dementia due to side effect
concerns (as well as use of low-dose tricyclics for nonpsy-
chiatric purposes). Patients receive medications nonran-
domly, on the basis of their clinical state and clinician
preference. Our propensity-score matching and various
sensitivity analyses attempted to address this issue. Analy-
ses using a proxy for severity suggest that patients with
longer-standing diagnoses (corresponding to more severe

dementia) were more likely to be taking conventional an-
tipsychotics and less likely to be taking other psychiatric
medications than patients more recently diagnosed. Addi-
tionally, cholinesterase use was lower in patients taking
conventional antipsychotics; perhaps this relationship
was correlated with dementia severity.

Several other limitations are inherent in the use of regis-
try data for this type of research. Given the VA population,
the cohort was primarily male, and the study results may
not be generalizable to other clinical populations. We re-
lied on discharge or visit diagnoses to identify comorbid
conditions and to adjust for differences in medical bur-
den. Because registry dementia diagnoses are clinical,
cases not yet diagnosed with dementia (likelier earlier
cases) will not be ascertained. No observational study can
completely exclude the possibility of bias due to unmea-
sured differences in illness burden; nevertheless, we at-
tempted to adjust for this bias in our analyses by control-
ling for characteristics indicating greater medical burden
or frailty, as well as our propensity scoring and sensitivity
analyses. Only a randomized trial could completely ex-
clude the possibility of such biases. In terms of medication
data, prescription fills can be an imprecise measure of ac-
tual drug exposure; patients may not be fully adherent to
drug regimens, and medication fills may not reflect day-
to-day usage. However, poor adherence with antipsychot-
ics may be less prevalent among older patients (36). We
also could not control for medication doses in the analy-
ses. Finally, the number of patients taking conventional
antipsychotics in our sample was much smaller than the
number of patients taking atypical agents. Over the study
period, conventionals were largely replaced by atypicals.
Thus, patients taking conventionals may be a nonrepre-
sentative subsample.

TABLE 4. Causes of Death for Outpatients With Dementia Treated With Antipsychotics or Other Psychiatric Medications

Cause of Deatha

Patients Treated With Psychiatric Medications

Antipsychotic Other Psychiatric 
MedicationsConventional Atypical Both Types

N % N % N % N %
Heart disease 22 24.7 229 25.3 12 22.6 213 23.9
Cancer 6 6.7 64 7.1 6 11.3 128 14.4
Stroke 11 12.4 71 7.9 3 5.7 89 10.0
Chronic lower respiratory disease 4 4.5 35 3.9 2 3.8 39 4.4
Pneumonia or influenza 1 1.1 48 5.3 2 3.8 35 3.9
Alzheimer's disease 12 13.5 165 18.3 12 22.6 110 12.4
Diabetes 3 3.4 24 2.7 0 0.0 19 2.1
Accident 3 3.4 19 2.1 1 1.9 23 2.6
Nephritis, nephrotic syndrome, nephrosis 2 2.2 8 0.9 0 0.0 18 2.0
Septicemia 1 1.1 13 1.4 1 1.9 11 1.2
Suicide 0 0.0 2 0.2 0 0.0 4 0.4
Other dementia 7 7.9 73 8.1 4 7.5 50 5.6
Other causes 16 18.0 144 15.9 8 15.1 134 15.1
Missing 1 1.1 9 1.0 2 3.8 17 1.9
Total 89 904 53 890
a As the causes of death most of interest in this population (cerebrovascular, cardiovascular, infectious, and dementia-related causes) overlap

in the World Health Organization categories used by the National Death Index, we identified patients dying from the 10 leading causes of
death among the elderly, as well as from several other causes (suicide, other dementia, and all other causes), using ICD-10 codes specified by
the National Center for Health Statistics (31, 32).
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Given the potential risks of mortality with antipsychot-
ics, recruiting the large numbers of elderly patients neces-
sary for clinical trials may be difficult (20). Large observa-
tional studies such as ours are important to address
longer-term risks. Since antipsychotic medications may
benefit only a minority of patients (16), new approaches
clearly are needed to manage the neuropsychiatric symp-
toms of dementia. More research is required regarding
psychosocial and behavioral interventions, as well as al-
ternative pharmacotherapeutic approaches to these of-
ten-troublesome symptoms. No behavioral/psychosocial
treatment has been shown to be effective in this popula-
tion in large-scale randomized, controlled trials (37). In
the meantime, some patients with severe behavioral prob-
lems may need immediate pharmacotherapy, particularly
the targeted use of antipsychotics for patients with clear-
cut psychotic symptoms (38).
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