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compared with controls, but not after day 8.4 Moreover, even
in the contemporary era, in a trial of 45 852 patients with
acute MI, neither a composite outcome of death, reinfarction, or cardiac arrest nor death was significantly reduced
by metoprolol compared with placebo.5 More recent trials
suggest that long-term ␤-blocker use is not a necessity for
patients without heart failure.6
While it is true that many patients were excluded from
the propensity score–matched analysis, the online supplement included a regression adjustment to a propensity score,
in which all patients were included and the results were similar to the main analysis. Moreover, the analysis with ␤-blocker
use as a time-dependent covariate showed results that were
similar to the main analysis.
Drs Costagliola and Hernán state that our article illustrates several ways an observational study may differ from
an RCT. As outlined in our response above, the results of
our observational study are not very different from RCTs
in patients without heart failure. While the concerns about
enrolling patients with prevalent ␤-blocker use and immortal time bias are valid and are limitations of the study, it
should be noted that the results of our study are not vastly
different from those of RCTs. Despite this, we agree and stated
in the article that observational studies have inherent limitations, including inability to correct for unmeasured confounders.
The results of our study are hypothesis generating and
should be confirmed in future RCTs. Until that time, physicians should base recommendations for ␤-blocker use on
RCTs. However, in patients without heart failure, this evidence for the prevention of long-term clinical outcomes is
nonexistent.
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RESEARCH LETTER
Antipsychotic Use Among
Nursing Home Residents
To the Editor: The prescribing of antipsychotic medications persists at high levels in US nursing homes (NHs) despite extensive data demonstrating marginal clinical benefits and serious adverse effects, including death.1,2 However,
imprecise and outdated data have limited the understanding of the current state of antipsychotic medication prescribing in NHs.3 We analyzed recent and detailed NH prescription data to address: (1) What is the current level of
antipsychotic use? (2) Does antipsychotic use in NHs display geographic variation? and (3) Which antipsychotics are
most commonly prescribed?
Methods. We used September 2009 through August 2010
prescription dispensing data from a large, long-term care
pharmacy (Omnicare Inc) that serves 48 states and half of
all NH residents in the United States. Pharmacy claims data
are complete and accurate due to the connection to reimbursement documentation. Data elements include state location, patients’ sex, age, and enrollment dates, and national drug codes for all drugs dispensed regardless of
payer (eg, Medicare Part D, private insurance, and out of
pocket).
Overall and state-level annual prevalence of antipsychotic use was calculated as the percentage of NH residents receiving at least 1 antipsychotic drug. We arrayed
the states into distributions of lowest to highest quintiles
of antipsychotic use, calculated means and 95% confidence
intervals, generated a map to illustrate geographic variation, and tested for differences using a robust regression
model with quintile indicators. We identified the name and
type of antipsychotic (atypical or conventional) and estimated the median and interquartile range (IQR) of the
number of prescriptions and duration of use calculated as
days receiving therapy during the first 90 days observed.
All analyses were calculated using SAS software version 9.2
(SAS Institute Inc) and 2-sided tests; statistical significance
was set at P⬍.05. The study was approved by the institu©2013 American Medical Association. All rights reserved.
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tional review board of the University of Massachusetts
Medical School.
Results. We identified 1 402 039 unique NH residents
and a subset of residents observed continuously for at
least 90 days (n = 561 681 residents and n = 5038 NHs).
Approximately 39.4% of study NHs had more than 100
residents, 76.2% were for profit, and 59.7% had multiple
owners.
Of the overall sample of 1 402 039 NH residents, 308 449
(22.0%; 95% CI, 21.9%-22.1%) received 1 or more prescriptions of antipsychotics. Prevalence of antipsychotic drug prescribing in NHs varied significantly (quintile 1 vs quintiles
2-5, P⬍.001) with the highest quintile states (28.1%; 95%
CI, 27.0%-29.1%) located in the central south and the lowest quintile states (17.2%; 95% CI, 16.3%-18.1%) located
mostly in the west (FIGURE). Of 4 338 723 antipsychotic prescriptions in NHs, the majority (68.6%; 95% CI, 68.568.7) were for the atypical agents quetiapine fumarate, risperidone, and olanzapine (n = 2 988 573) (TABLE). Among
the 186 076 residents receiving antipsychotics and observed for 90 days, 13 956 (7.5%; 95% CI, 7.3%-7.6%) received only 1 prescription for antipsychotics while the median number was 10 (IQR, 5-14) prescriptions. The median
duration of antipsychotic therapy during the 90-day observation period ranged from 30 (IQR, 8-74) days to 77 (IQR,
67-85) days.
Comment. Our finding that 22.0% of NH residents received antipsychotics in 2009-2010 is within the lower range
of rates that were documented 25 years earlier before the
passage of the Omnibus Budget Reconciliation Act of 1987,
which instituted regulations on the appropriate use of antipsychotics in NHs.4,5
The reasons for our findings are unclear. Geographic
variation suggests the absence of an evidence-based
approach to the use of these medications in NHs. The
most common antipsychotics prescribed are often used

for off-label indications related to dementia, and the
extended durations of use raise concerns about the care
of frail elders residing in NHs.
While our study included data from only 1 long-term care
pharmacy, a comparison of our sample with data from NHs
in the 2010 Online Survey, Certification and Reporting
showed substantial overlap (61.9% vs 66.4% female, respecFigure. State-Level Prevalence of Antipsychotic Prescribing in
Nursing Homes
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Prevalence of antipsychotic prescribing
Mean (95% CI), %
Quintile
1
17.2 (16.3-18.1)
2
19.6 (19.0-20.2)
3
21.7 (21.3-22.1)
4
23.9 (23.3-24.6)
5
28.1 (27.0-29.1)
Insufficient data

State-level samples ranged from 767 to 104 460 residents.

Table. Most Commonly Prescribed Antipsychotic Medications in Nursing Homes (NHs)

Generic Drug Name
Quetiapine fumarate
Risperidone

No. of
Residents
Prescribed
Drug
1 356 223
1 061 897

% of Total
Prescriptions
31.1
24.4

Type of
Antipsychotic
Atypical
Atypical

Duration of Use
During 90-Day
Stay in NH,
Median (IQR), d a
72 (67-85)
70 (50-83)

Olanzapine
Haloperidol
Aripiprazole
Clozapine

570 453
402 077
347 900
232 125

13.1
9.2
8.0
5.3

Atypical
Conventional
Atypical
Atypical

70 (48-83)
30 (7-70)
69 (50-82)
77 (67-85)

Ziprasidone
Chlorpromazine

138 881
65 159

3.2
1.5

Atypical
Conventional

66 (30-82)
30 (8-74)

Fluphenazine
All others b

54 867
109 141

1.3
2.9

Conventional
Atypical and conventional

54 (26-76)
70 (52-83)

Abbreviation: IQR, interquartile range.
a Calculated among 186 076 residents of NHs receiving at least 1 antipsychotic and observed for at least 90 days.
b Includes paliperidone, perphenazine, thiothixene, loxapine, trifluoperazine, combination of olanzapine and fluoxetine, asenapine, lloperidone, molindone, pimozine, trilafon, loxitane, and mesoridazine.
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tively; 66.4% vs 71.4% aged ⱖ75; and 54.5% vs 66.0% eligible for Medicaid). We were unable to assess appropriate
vs inappropriate prescribing.
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CORRECTIONS
Incorrect Body Mass Index Range: In the Editorial entitled “Does Body Mass Index Adequately Convey a Patient’s Mortality Risk?” published in the January 2,
2013, issue of JAMA (2013;309[1]:87-88), in the third to last paragraph of the
Editorial, the last sentence of the paragraph should have stated “The average resulting from combining persons in the lowest mortality category (BMI of 22-25)
with those who have greater mortality (BMI of 18.5-22) might explain why the
NHLBI category of normal weight has an observed mortality similar to class 1 obesity (BMI of 30-⬍35).” This article has been corrected online.
Incorrect Title: In the Book Review of Malignant: Medical Ethicists Confront Cancer, published in the October 10, 2012, issue of JAMA (2012;308[14]:14831484), the title of the book under review was incorrectly reported as Malignant:
Medical Ethics Confront Cancer. This article has been corrected online.
Error in Wording: In the JAMA Patient Page entitled “Energy Drinks” published
in the January 16, 2013, issue of JAMA (2013;309[3]:297), a wording error occurred in the last paragraph. The first sentence should have read, “Energy drinks
are regulated by the US Food and Drug Administration.” The article has been corrected online.
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