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BACKGROUND: Although antipsychotics are used for treat-
ment of delirium/agitation in hospitalized patients, their
scope of use has not been investigated in a large, multicen-
ter cohort.

OBJECTIVE: To determine rates of use and hospital varia-
tion in use of antipsychotics in nonpsychiatric admissions.

DESIGN, SETTING, PATIENTS: Cohort study of adult, non-
psychiatric admissions to 300 US hospitals contributing
data to the Premier database, from July 1, 2009 to June 30,
2010.

MEASUREMENTS: Antipsychotic exposure defined using
pharmacy charges. Potentially excessive dosing defined
using guidelines for long-term care facilities.

RESULTS: Our cohort included 2,695,081 admissions
(median age, 63 years; 56% female). Antipsychotic expo-
sure occurred in 160,773 (6%) admissions; 102,148 (64%)
received atypical antipsychotics, 76,979 (48%) received
typical, and 18,354 (11%) received both. Among exposed
admissions, 47% received >1 potentially excessive daily

dose. Among the variables we analyzed, the strongest pre-
dictors of antipsychotic receipt were delirium (relative risk
[RR]: 2.98, 95% ClI: 2.88-2.98) and dementia (RR: 2.78,
95% Cl: 2.72-2.83). After adjustment for patient characteris-
tics, patients admitted to hospitals in the highest antipsy-
chotic prescribing quintile were more than twice as likely to
be exposed compared to patients admitted to hospitals in
the lowest prescribing quintile (RR: 2.56, 95% CI: 2.50-
2.61). This relationship was similar across subgroups of
admissions with delirium and dementia.

CONCLUSIONS: Antipsychotic medication exposure is
common in nonpsychiatric admissions to US hospitals. The
observed variation in antipsychotic prescribing was not fully
explained by measured patient characteristics, suggesting
the possibility of differing hospital prescribing cultures.
Additional research and guidelines are necessary to define
appropriate use of these potentially harmful medications in
the hospital setting. Journal of Hospital Medicine
2016;11:543-549. © 2016 Society of Hospital Medicine

Antipsychotic medications are frequently used off
label for management of behavioral symptoms associ-
ated with delirium and/or dementia. Despite regula-
tions designed to curb inappropriate prescribing of
these medications in nursing homes, substantial levels
of use and variation in use have been observed in this
setting.! Although antipsychotic medications are also
frequently used in the hospital, the scope and varia-
tion in use have not been adequately investigated.
Given the lack of oversight for medication prescribing
in the hospital setting and the frequency of delirium,
occurring in 15% to 26% of hospitalized older
adults,>™ off-label use of antipsychotic medications
and variation in use could be substantial.
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Because variation in practice is known to increase
in the setting of controversy or lack of clarity regard-
ing appropriate management,’ large degrees of varia-
tion can draw attention to priority areas for clinical
effectiveness studies, and the need for guidelines, clini-
cal decision support, or regulatory oversight. In the
absence of clear guidelines for the use of antipsychotic
medication in nonpsychiatric hospitalized patients, we
hypothesized that significant variation in use would
persist after controlling for patient characteristics.
Using a large, nationally representative cohort of
admissions to 300 hospitals from July 2009 to June
2010, we sought to investigate prescribing patterns
and hospital variation in use of antipsychotic medica-
tions in nonpsychiatric admissions to US hospitals.

METHODS

Setting and Data Collection

We conducted a retrospective cohort study using data
from 300 US, nonfederal, acute care facilities contrib-
uting to the database maintained by Premier (Premier
Healthcare Solutions, Inc., Charlotte, NC). This
nationally representative database, created to measure
healthcare utilization and quality of care, is drawn
from voluntarily participating hospitals and contains
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data on approximately 1 in every 4 discharges nation-
wide.® Participating hospitals are similar in geographic
distribution and urban/rural status to hospitals nation-
wide, although large, nonteaching hospitals are
slightly over-represented. The study was approved by
the institutional review board at Beth Israel Deaconess
Medical Center.

Inclusion and Exclusion Criteria

We studied a cohort of all adult (>18 years) non-
psychiatric admissions to participating hospitals from
July 1, 2009 through June 30, 2010. We excluded
patients admitted to a psychiatry service or with any
discharge diagnosis of a psychotic disorder (defined by
the Elixhauser comorbidity “Psychoses:” 295.00-
298.9, 299.10-299.11), because we were interested in
use of antipsychotics for conditions other than pri-
mary psychiatric disorders. We also excluded patients
with a charge for “labor and delivery” owing to the
nonrepresentativeness of this patient population for
the general hospitalized patient. We excluded admis-
sions with unknown gender, and admissions with a
length of stay greater than 365 days, as these admis-
sions are not representative of the typical admission
to an acute care hospital. We also excluded hospitals
contributing less than 100 admissions owing to lack
of precision in corresponding hospital prescribing
rates.

Antipsychotic Medication Utilization

In-hospital antipsychotic use was ascertained from
pharmacy charges, reflecting each medication dis-
pensed during the hospitalization. We categorized
antipsychotic medications as typical (haloperidol, lox-
apine, thioridazine, molindone, thiothixine, pimozide,
fluphenazine, trifluoperazine, chlorpromazine, and
perphenazine) and atypical (aripiprazole, asenapine,
clozapine, iloperidone, lurasidone, olanzapine, paliper-
idone, quetiapine, risperidone, and ziprasidone) based
on classification by the Food and Drug Administra-
tion.”® We excluded prochlorperazine (Compazine)
from our typical antipsychotic definition, as this medi-
cation is almost exclusively used as an antiemetic.

In the absence of guidelines for use of antipsychotic
agents in hospitalized patients, we used the Centers
for Medicare and Medicaid Services (CMS) guidelines
for long-term care facilities to define measures of
potentially excessive dosing in the hospital setting.’
These guidelines define the daily dosage levels of anti-
psychotics above which the medical necessity of the
higher dose should be explained in the medical record.
We defined any daily dosage above these specified lev-
els as a “potentially excessive daily dose.”

Characteristics Associated With Use

We investigated the association between antipsychotic
use and patient and hospital characteristics, selected
based on clinical grounds. Patient characteristics

included: (1) demographic variables such as age (<65,
65-74, 75+ years), gender, self-reported race, marital
status, and primary insurance; (2) admission charac-
teristic variables, including admitting department (sur-
gical vs nonsurgical, defined by a surgical attending of
record and presence of operating room charges),
whether the patient spent any time in the intensive
care unit (ICU), and whether they received mechanical
ventilation; and (3) potential indications for use,
including delirium (included delirium superimposed
upon dementia), dementia (without delirium), and
insomnia (see Supporting Information, Appendix, in
the online version of this article for International
Classification of Diseases, Ninth Revision, Clinical
Modification [ICD-9-CM] codes). Hospital character-
istics included number of beds, urban versus rural sta-
tus, teaching status, and US Census region.

Statistical Analysis

We report the proportion of admissions with in-
hospital use of any antipsychotic, and the number of
days of exposure, overall and stratified by typical and
atypical.

We determined potentially excessive dosing by tak-
ing the sum of the doses for a specific antipsychotic
charged on a given day and comparing it to the CMS
guidelines for long-term care settings described above.
We report the percentage of exposed admissions with
at least 1 day of potentially excessive dosing.

All multivariable models below were operational-
ized as generalized estimating equations with a Pois-
son error term, log link, robust variance estimator, '
and an exchangeable correlation structure to account
for repeated admissions of the same patient.

We investigated patient and hospital characteristics
associated with use of any antipsychotic medication
using a multivariable model that simultaneously
included all patient and hospital characteristics in
Table 1 as independent variables.

To determine hospital variation in antipsychotic
use, we first determined the proportion of admissions
at each hospital with at least 1 charge for antipsy-
chotic medication. We then divided hospitals into
quintiles based on their facility-level antipsychotic pre-
scribing rates and assigned all admissions to their cor-
responding hospital quintile. We then wused a
multivariable model to measure the adjusted associa-
tion between prescribing quintile and patient-level
receipt of antipsychotic medication, controlling for all
patient characteristics listed in Table 1 (except dis-
charge disposition), and comorbidities using the
Healthcare Cost and Utilization Project Comorbidity
Software version 3.7 (Agency for Healthcare Research
and Quality, Rockville, MD)."" We used the lowest
prescribing quintile as the reference group. We also
report in the Supporting Information, Appendix, in
the online version of this article, the distribution of
prescribing rates for the hospitals in our cohort before
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TABLE 1. Characteristics of the Cohort and Rates of
Antipsychotic Exposure by Characteristic
(N = 2,695,081)*

% of Any Typical Atypical
Cohort  Exposure, %  Exposure, %t  Exposure, %t

Patient characteristics
Age group, y
<65 52.1 46 20 31
65-74 185 52 2.7 3.1
75+ 294 8.8 46 54
Gender
Male 438 6.6 3.6 38
Female 56.2 55 2.3 38
Race
White 64.6 6.1 29 40
Black 135 55 2.8 33
Hispanic 50 49 2.2 3.2
Other 199 6.1 3.1 37
Marital Status
Married 425 46 24 27
Single 46.7 7.2 3.2 47
Unknown/other 108 6.4 3.1 41
Primary insurance
Private (commercial) ~ 28.8 30 15 18
Medicaid 103 6.4 24 46
Medicare managed 106 71 41 40
Medicare traditional 409 8.0 3.7 53
Self-pay or other 94 43 25 2.2
Admitting department
Surgical 60.6 58 3.1 34
Nonsurgical 394 6.2 24 44
Any ICU stay 16.6 104 72 49
Mechanical ventilation 47 174 129 79
Diagnoses
Delirium 32 286 194 157
Dementia 31 214 120 20.2
Insomnia 13 102 39 75
Discharge disposition
Home 79 38 1.6 25
SNF/Rehab 155 137 6.8 90
Hospice 1.7 16.0 103 8.1
Other 49 116 76 5.7
Hospital characteristics, %
No. of beds
<200 141 6.1 2.8 38
201-300 186 6.1 29 39
301-500 37 59 29 37
500+ 27 59 2.8 38
Population served
Urban 89.4 6.0 29 38
Rural 106 58 24 39
Teaching status
Teaching 39.2 58 29 37
Nonteaching 60.8 6.0 2.8 39
US Census region
West 169 59 32 35
Northeast 201 6.1 29 39
Midwest 219 57 25 38
South 410 6.1 29 39

NOTE: Abbreviations: ICU, intensive care unit; SNF, skilled nursing facility. *P values were not calculated owing
to the large size of the dataset and resultant uniform statistical significance. {The sum of the percent exposed to
typical and the percent exposed to atypical may exceed the percent with any antipsychotic exposure, because
some patients were exposed to both typical and atypical antipsychotics during the hospitalization.

and after adjustment for patient characteristics. For
both approaches, we conducted stratified analyses in
admissions with delirium and dementia.

Hospital Antipsychotic Use | Herzig et al

All analyses were carried out using SAS software
(SAS Institute Inc., Cary, NC).

RESULTS

Admission Characteristics

There were 3,190,934 admissions aged 18 years and
over to 300 hospitals from July 1, 2009 to June 30,
2010. After excluding admissions with unknown gen-
der (n = 17), length of stay greater than 365 days (n
= 25), charges for labor and delivery (n = 323,111)
or a psychiatric attending of record or psychiatric
comorbidity (n = 172,669), and admissions to hospi-
tals with fewer than 100 admissions (n = 31), our
cohort included 2,695,081 admissions. The median
age was 63 years (25th, 75th percentile 48, 77 years),
and 1,514,986 (56%) were women. Table 1 shows
the overall admission characteristics of the cohort and
the percent exposed to antipsychotics among each
patient and hospital characteristic.

Antipsychotic Use

There were 160,773 (6%) admissions with antipsy-
chotic exposure. Among exposed admissions, 102,148
(64%) received atypical and 76,979 (48%) received
typical antipsychotics, with 18,354 (11%) exposed to
both. The median (25th, 75th percentile) length of
stay among exposed was 5 days (3, 9 days), and the
median (25th, 75th percentile) number of days of
exposure was 3 (1, 5 days) overall, 3 days (2, 6 days)
for atypical and 2 days (1, 3 days) for typical
exposure.

Among admissions aged 65 to 74 years, 25,855
(5%) were exposed. Among admissions aged 75 years
or older, 69,792 (9%) were exposed. Among admis-
sions with delirium, exposure occurred in 24,787
(29%), with 13,640 (55%) receiving atypical, 16,828
(68%) receiving typical, and 5681 (23%) exposed to
both. Among admissions with dementia, exposure
occurred in 23,179 (27%), with 17,068 (74%) receiv-
ing atypical, 10,108 (44%) receiving typical, and
3997 (17%) exposed to both.

Use of Specific Drugs and Potentially

Excessive Dosing

Table 2 demonstrates the most commonly used anti-
psychotic medications and the rates of potentially
excessive dosing. Quetiapine and olanzapine were the
most commonly used atypical antipsychotics, and
haloperidol represented the majority of typical anti-
psychotic use. Among admissions with antipsychotic
exposure, 47% received at least 1 potentially excessive
daily dose, 18% of those with atypical exposure and
79% of those with typical exposure. Among admis-
sions aged 65 years and up (n = 1,291,375), the prev-
alence of potentially excessive dosing was almost
identical; 46% received at least 1 daily dose in excess
of the recommended daily dose, 11% of those with
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TABLE 2. Prevalence of Antipsychotic Use and Percent of Exposed With At Least One Day of Potentially Excessive

Dosing*
Overall Prevalence % of Exposed With Potentially Excessive Dosing*

Agentf N = 2,695,081 ! Within 100% of Recommended DD* 101% to 150% of Recommended DD* >150% of Recommended DD*

Any antipsychotic 6.0 529 20.2 26.9

Atypical 38 82.0 54 126
Quetiapine (200) 1.8 81.7 5.7 126
Olanzapine (10) 06 737 73 19.0
Risperidone (2) 09 79.2 6.8 140
Other 07 98.3 0.1 1.6

Typical 29 211 30 419
Haloperidol (4) 25 132 413 455
Chlorpromazine (75) 03 76.0 98 142
Other 04 89.1 29 8.0

NOTE: Abbreviations: CMS, Centers for Medicare and Medicaid Services; DD, daily dose. *Defined by the CMS guidelines for long-term care facilities. {Numbers in parentheses represent the recommended daily dose above

which use should be justified based on the CMS guidelines for long-term care facilities.

atypical exposure and 79% of those with typical
exposure.

Characteristics Associated With Antipsychotic Use
Among the patient and hospital characteristics
included in our analysis, the 5 characteristics most
strongly associated with antipsychotic exposure after
adjustment were (Table 3): delirium (relative risk
[RR]: 2.93, 95% confidence interval [CI]: 2.88-2.98);
dementia (RR: 2.78, 95% CI: 2.72-2.83); insurance
status, with higher risk among patients with tradi-
tional Medicare (RR: 2.09, 95% CI: 2.04-2.13), Med-
icare managed (RR: 1.98, 95% CI: 1.93-2.03),
Medicaid (RR: 1.84, 95% CI: 1.80-1.88), and self-
pay/other (RR: 1.26, 95% CI: 1.23-1.29) compared to
private (commercial) insurance; use of mechanical
ventilation (RR: 1.84, 95% CI: 1.81-1.87); and any
ICU stay (RR: 1.53, 95% CI: 1.51-1.55).

Hospital Variation in Antipsychotic Use

Figure 1 demonstrates the antipsychotic prescribing
rate at each hospital in our cohort, and the correspond-
ing quintiles. Patients admitted to hospitals in the high-
est prescribing quintile were more than twice as likely
to be exposed to antipsychotics compared to patients
admitted to hospitals in the lowest prescribing quintile,
even after adjustment for patient characteristics and
comorbidities (Table 4). This relationship was similar
across subgroups of admissions with delirium and
dementia (see Supporting Information, Appendix, in
the online version of this article for the distribution of
hospital antipsychotic prescribing rates before and after
adjustment for patient characteristics).

DISCUSSION

In this cohort of nonpsychiatric admissions to 300 US
hospitals, antipsychotic medications were used in 6%
of admissions, with atypical antipsychotics represent-
ing the majority of use. Potentially excessive daily
doses based on CMS recommendations for long-term
care facilities occurred in almost half of admissions

with any antipsychotic exposure, and in 87% of
admissions with haloperidol exposure specifically. We
found variation in hospital use of antipsychotics that
was not fully accounted for by measured patient char-
acteristics, and which persisted among subgroups of
admissions with delirium and/or dementia. Although
unmeasured patient characteristics or different billing
practices between hospitals are potential explanations,
our findings also raise the possibility of different hos-
pital antipsychotic prescribing cultures. These findings
provide new information regarding the scope of pre-
scribing in US hospitals, and draw attention to the
need for additional studies to better define what con-
stitutes appropriate use of antipsychotics in the hospi-
tal setting.

A recent single-center study at a large academic
medical center found an overall antipsychotic expo-
sure rate of 9% of nonpsychiatric admissions.'* Our
finding that 6% of admissions in this multicenter
cohort were exposed to antipsychotics is slightly
lower, but similar to the previous estimate. Assuming
37 million discharges from US hospitals each year,'?
our study suggests that more than 2 million hospital-
ized patients receive antipsychotics annually. With
around 1.4 million residents in nursing homes on any
given day,' and an exposure rate of 25% to 30% in
that setting,">'” our study suggests that the number
of patients exposed in the hospital setting is greater
than the number exposed in the nursing home setting,
the site of care for which prescribing regulations have
been focused thus far.

Because our dataset does not contain preadmission
medications, we were unable to specifically investigate
new initiation. In the prior single-center study,
approximately 55% of overall use in the hospital set-
ting was new initiation,'> which would suggest that
antipsychotics are newly initiated in around 1 million
admissions each year in the hospital. Although we are
unable to determine reason for use in our analysis,
delirium was a strong predictor of antipsychotic use
in our multivariable model, and prior studies have
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TABLE 3. Risk of Any Antipsychotic Exposure
(N = 2,695,081)

Unadjusted RR of Receiving Adjusted RR of Receiving
Any Antipsychotic [95% CI]  Any Antipsychotic [95% CIJ*

Age group. ¥, %

<65 Reference Reference

65-74 1.12[1.10,1.14] 0.7410.72,0.75]

75+ 1.90[1.88,1.92) 1.03[1.01,1.05]
Gender

Female Reference Reference

Male 1.19[1.18,1.20] 1.27[1.26,1.28]
Race

White Reference Reference

Black 0.9110.90,0.92] 0.85[0.83, 0.86]

Hispanic 0.8010.78,0.82] 0.7910.76, 0.81]

Other 0.9910.98,1.00] 0.96 0.95, 0.98]
Marital status

Married Reference Reference

Single 1.57 [1.55,1.59) 1.43[1.42,1.45]

Unknown/other 1.41[1.39,1.43] 1.27[1.24,1.29)
Primary insurance

Private (commercial) Reference Reference

Medicaid 2.13[2.09,2.17) 1.84[1.80, 1.88]

Medicare managed 2.35[2.31,2.39] 1.98[1.93, 2.03]

Medicare traditional 2.65[2.61,2.69] 2.09[2.04,2.13]

Self-pay or other 1.41[1.38,1.44] 1.26[1.23,1.29]
Admitting department

Surgical Reference Reference

Nonsurgical 1.06 [1.05,1.07] 1.05[1.03, 1.06]
Any ICU stay 2.05[2.03,2.07) 1.53[151,1.59]
Mechanical ventilation 3.22[3.18,3.26] 1.84[1.81,1.87]
Diagnoses

Delirium 548 [5.42, 5.45) 2.93[2.88,2.98]

Dementia 5.211[5.155.27] 2.78[2.72,2.83]

Insomnia 1.72[1.67,1.78) 1.51[1.45,1.57)
No. of beds

<200 Reference Reference

201-300 1.01(0.99,1.03] 0.96[0.94, 0.98]

301-500 0.98[0.97,1.00] 0.93[0.91, 0.95]

500+ 0.9710.96,0.98] 0.9110.90, 0.93]
Population served

Urban Reference Reference

Rural (.96 0.95,0.98] 0.911[0.89,0.93]
Teaching status

Teaching Reference Reference

Nonteaching 1,03 [1.02,1.04] 0.98[0.97,1.00]
US Census region

West Reference Reference

Northeast 1.03[1.01,1.05] 1.04[1.02, 1.06]

Midwest 0.95[0.94,0.97) 0.93[0.91,0.94]

South 1.02[1.01,1.03] 1.07[1.05,1.09]

NOTE: Abbreviations: Cl, confidence interval; ICU, intensive care unit; RR, relative risk. *Adjusted RR
derived using a generalized estimating equation with a Poisson error term, a log link, and an exchangeable
correlation structure to account for repeated admissions of the same patient during the study, simultane-
ously including all characteristics above as independent variables.

demonstrated delirium to be the most common reason
for antipsychotic initiation in hospitalized patients,'>'®
an indication for which efficacy/effectiveness data are
lacking. A recent systematic review of antipsychotics
for the treatment of delirium in older adults concluded
that because of severe methodological limitations, the
small number of existing studies on this topic do not
support the use of antipsychotics in the treatment of
delirium in older hospitalized adults."” Our results fur-

Hospital Antipsychotic Use | Herzig et al

ther highlight the need for randomized placebo-
controlled trials of antipsychotics in treatment of
delirium.

We found variation in antipsychotic use between
hospitals that was not fully explained by patient char-
acteristics. Insufficient data to inform clinical decisions
surrounding management of agitated delirium/demen-
tia and lack of clear criteria by which to judge appro-
priateness of antipsychotic use may contribute to this
variation. Some variation may relate to resource allo-
cation at different hospitals, and the feasibility of
implementing nonpharmacologic management options
across settings. Our results collectively highlight the
need for studies evaluating the efficacy/effectiveness of
antipsychotics in the treatment of delirium and drivers
of physician decision-making in this realm, as well as
the need for greater hospital investment in nonphar-
macologic delirium-prevention programs, which have
been shown to be effective in prevention of delirium
in hospitalized patients.°

We observed high levels of potentially excessive
daily dosing using cutoffs applied in the long-term
care setting. The majority of the potentially excessive
doses were in the setting of typical antipsychotic use,
and haloperidol specifically, where doses exceeded 4
mg on at least 1 day in 87% of exposed admissions.
Of note, the threshold for haloperidol dosage above
which justification is required was decreased from 4
to 2 mg per day in the 2015 update to the CMS
guidelines.”! For the present analysis, we used the
guidelines that were contemporaneous to our cohort;
we are unable to determine current rates of potentially
inappropriate dosages in the present analysis, but
given the high prevalence in 2009 to 2010, and the
lowering of the dosage threshold since then, it is
unlikely that any decrease in use would be enough to
substantially reduce the estimate. Whether these high
dosages are actually inappropriate in the hospital set-
ting is not established, and we were not able to review
medical records to determine whether justification for
use of such doses was documented.”>** It is possible
that hospitalized patients with altered pharmacody-
namics and greater severity of illness could require
larger doses of these medications; however, this is an
area in need of further investigation, and current criti-
cal care guidelines note the lack of sufficient data
upon which to justify use of haloperidol in the preven-
tion or treatment of delirium in ICU patients.***’

The dosages in use are concerning given that the
risk of extrapyramidal side effects increases with
increasing dose, and prior studies have demonstrated
an association between increased dose of antipsy-
chotics and increased risk of other adverse events,
including hip fracture and sudden cardiac death.’>*?
Further, despite these known risks, studies have dem-
onstrated failure to follow recommendations to miti-
gate risk,?® such as electrocardiogram monitoring in
individuals receiving intravenous haloperidol.?” Our
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FIG. 1. Hospital antipsychotic prescribing rates. Bars represent the percentage of admissions exposed to an antipsychotic at each hospital in our cohort, divided

into the corresponding hospital prescribing quintiles.

results suggest that physicians are similarly not fol-
lowing recommendations to use lower doses of halo-
peridol when treating older patients, given the almost
identical incidence of potentially excessive dosing
among admissions of patients aged 65 years and older
in our cohort.”® Clinical decision support prompts
have been effective at increasing appropriate use of
antipsychotic medications in several single-center anal-
yses,”53Y and widespread implementation of such sup-
port with a focus on haloperidol dosing should be
considered on the basis of our results.

The patient characteristics associated with antipsy-
chotic use in this large, nationally representative anal-
ysis are consistent with those identified in prior single-
center analyses.'>'® Both prior analyses identified
delirium as the most common reason for antipsychotic
use, and dementia, intensive care unit stay, and
mechanical ventilation were also previously identified
as strong predictors of use that we believe hold face
validity for the practicing hospitalist. On the other
hand, some of the factors associated with antipsy-
chotic use in our model cannot be readily explained,
such as insurance status and race, and may be serving
as proxies for other variables not included in our
analysis. That nonwhite patients are less likely than
white patients to receive antipsychotic medications in
the hospital has been previously demonstrated,'” and
further investigation to understand this disparity is
warranted.

Our study has several additional limitations. First,
because our study is observational, the possibility of
residual confounding exists, and we cannot rule out
that there are other patient factors driving the hospital
variation in antipsychotic use that we observed. Sec-
ond, because guidelines do not exist for antipsychotic
dosing in hospitalized patients, we could only com-
ment on “potentially” excessive dosing, extrapolating
from guidelines in the long-term care setting. Whether

TABLE 4. Relative Risk of Antipsychotic Exposure
for Admissions Within Each Hospital Prescribing
Quintile, Overall, and Stratified by Delirium and
Dementia

Admissions, Unadjusted RR of Adjusted RR of
No. (% of Total) Exposure [95% Cl] exposure [95% CIJ*

Overallf

o 431,017 (16%) Reference Reference

02 630,486 (23%) 1.67[1.63, 1.71] 1.59 [1.55, 1.62]

03 548,337 (20%) 1.93[1.88,1.97] 1.84[1.80, 1.88]

04 639,027 (24%) 216212, 2.21] 2.0712.03,212)

05 446,214 (17%) 2.83[2.77,2.89] 2.56 [2.50, 2.61]
Delirium

1 12,878 (15%) Reference Reference

02 20,588 (24%) 1.58 [1.51,1.65] 1.58 [1.51,1.65]

03 17,402 (20%) 1.71[1.64,1.80] 1.73[1.65,1.82]

04 20,943 (24%) 201192, 210] 1.99[1.91,2.08]

05 14,883 (17%) 2.152.05,2.25] 216 [2.07,2.26]
Dementia

01 28,290 (15%) Reference Reference

02 42,018 (22%) 1.43[1.36, 1.50] 1.40[1.34,1.47]

03 38,593 (21%) 1.61[1.53,1.69] 1.59 [1.51,1.66]

04 44,638 (24%) 169162, 1.77] 1.69[1.61,1.77]

05 34,442 (18%) 1.92[1.83, 2.01] 1.90[1.81,1.99]

NOTE: Abbreviations: CI, confidence interval; Q, quintile; R, relative risk. *Adjusted for all patient charac-
teristics listed in Table 1 (except discharge disposition), as well as the Elixhauser comorbidities, using a gen-
eralized estimating equation with a Poisson error term, a log link, and an exchangeable correlation structure
to account for repeated admissions of the same patient during the study. tAntipsychotic prescribing rates
for hospitals within each quintile were: Q1: <4.6%, Q2: 4.6%-5.6%, Q3: 5.7%-6.3%, Q4: 6.4%-7.4%, Q5:
>7.4%.

such doses are actually excessive in hospitalized
patients is not defined. Third, although Premier per-
forms quality checks on charge and ICD-9-CM coding
data submitted by participating hospitals, the validity
of administrative data is uncertain. For example, the
use of administrative data to identify delirium diagno-
ses is likely to have resulted in underestimation of
delirium incidence among our different exposure
groups. Delirium is likely to be coded more often in
the setting of more severe or hyperactive cases, when
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antipsychotics are more likely to be utilized. This
could result in an overestimation of the association
between delirium and antipsychotic use. Additionally,
differences in coding practices between hospitals for
any of the variables in our models could explain some
of the variation in antipsychotic prescribing that we
observed. Finally, because we were unable to differen-
tiate between new initiation and continuation of a
preadmission antipsychotic, some of the variation that
we observed is likely to reflect differences in outpa-
tient antipsychotic prescribing practices.

In conclusion, in this large cohort of nonpsychiatric
admissions to 300 US hospitals, we found that anti-
psychotic medication exposure was common, often at
high daily doses. Delirium and dementia were the
strongest predictors of use among the patient and hos-
pital characteristics examined. The variation in anti-
psychotic prescribing that we observed was not fully
accounted for by measured patient characteristics, and
raises the possibility of differing hospital prescribing
cultures. Our results draw attention to the need for
additional research to better define what constitutes
appropriate use of these potentially harmful medica-
tions in the hospital setting.
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