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BACKGROUND: Multimorbidity and polypharmacy are
common among individuals hospitalized for heart failure
(HF). Initiating high-risk medications such as antipsy-
chotics may increase the risk of poor clinical outcomes,
especially if thesemedications are continued unnecessarily
into skillednursing facilities (SNFs) after hospital discharge.
OBJECTIVE: Examine how often older adults hospital-
ized with HF were initiated on antipsychotics and charac-
teristics associated with antipsychotic continuation into
SNFs after hospital discharge.
DESIGN: Retrospective cohort.
PARTICIPANTS: Veterans without prior outpatient anti-
psychotic use, who were hospitalized with HF between
October 1, 2010, and September 30, 2015, and were sub-
sequently discharged to a SNF.
MAIN MEASURES: Demographics, clinical conditions,
prior healthcare utilization, and antipsychotic use data
were ascertained from Veterans Administration records,
Minimum Data Set assessments, and Medicare claims.
The outcome of interest was continuation of antipsy-
chotics into SNFs after hospital discharge.
KEY RESULTS: Among 18,008 Veterans, antipsychotics
were newly prescribed for 1931 (10.7%) Veterans during
the index hospitalization. Among new antipsychotic
users, 415 (21.5%) continued antipsychotics in skilled
nursing facilities after discharge. Dementia (adjusted OR
(aOR) 1.48, 95%CI 1.11–1.98), psychosis (aOR 1.62, 95%
CI 1.11–2.38), proportion of inpatient days with antipsy-
chotic use (aOR 1.08, 95% CI 1.07–1.09, per 10% in-
crease), inpatient use of only typical (aOR 0.47, 95% CI
0.30–0.72) or parenteral antipsychotics (aOR 0.39, 95%
CI 0.20–0.78), and the day of hospital admission that
antipsychotics were started (day 0–4 aOR 0.36, 95% CI
0.23–0.56; day 5–7 aOR 0.54, 95% CI 0.35–0.84 (refer-
ence: day > 7 of hospital admission)) were significant

predictors of continuing antipsychotics into SNFs after
hospital discharge.
CONCLUSIONS: Antipsychotics are initiated fairly often
during HF admissions and are commonly continued into
SNFs after discharge. Hospital providers should review
antipsychotic indications and doses throughout admis-
sion and communicate a clear plan to SNFs if antipsy-
chotics are continued after discharge.
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INTRODUCTION

Heart failure (HF) is highly prevalent among older adults,
affecting 6.9% of males and 4.8% of females 60–79 years
old and 12.8% of males and 12.0% of females ≥ 80 years old,
and is associated with significant healthcare utilization and
costs.1 Older adults hospitalized for HF who cannot return
home due to medical, functional, or social vulnerabilities are
frequently transferred to skilled nursing facilities (SNFs) and
are particularly susceptible to poor clinical outcomes.2–5 Giv-
en that new medications are often added to older adults’
medication regimens following a hospitalization,6–9 and
multimorbidity and polypharmacy are common in older adults
hospitalized for HF,10 increases in polypharmacy resulting
from the hospitalization may further augment the risk of
adverse drug events, drug interactions, or poor clinical out-
comes. Of particular concern are medications started in the
hospital and continued after discharge even when they are
non-essential or are no longer indicated. Such medications
are unlikely to provide additional benefits, but could
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potentially increase the risk for harms. Examining inpatient
initiation of high-risk medications and predictors of medica-
tion continuation into SNFs post-hospital discharge may in-
form future strategies to reduce potentially harmful medication
effects and improve outcomes for vulnerable older adults with
HF.
Antipsychotics are commonly initiated during non-

psychiatric hospital admissions.11–13 Due to the risk of severe
medication adverse effects,14–21 limited evidence supporting
antipsychotic use for several off-label indications,22–25 and
concern that most new antipsychotic prescribing continued
after hospital discharge is potentially inappropriate,26 multiple
studies have examined inpatient antipsychotic initiation and
factors associated with continuing antipsychotics after hospital
discharge.11–13,27–30 However, antipsychotic use across tran-
sitions of care has rarely been studied specifically among
individuals discharged to SNFs, although this group may be
particularly susceptible to medication-related harms. Addi-
tionally, several challenges have precluded prior studies from
reliably and accurately ascertaining antipsychotic use prior to,
during, and after a hospital admission. Many studies do not
link data from multiple care settings because clinicians and
researchers are often limited in their ability to access and
obtain the resources necessary to conduct such sophisticated
analyses appropriately. Using administrative claims-based
datasets alone would not provide information on both inpatient
and outpatient medication use, while hospital electronic med-
ical records often rely on error-prone admission or discharge
medication lists for medication use prior to hospital admission
or after hospital discharge.31,32

Using a data linkage that overcomes the aforementioned
challenges, we aimed to describe patterns of new antipsychotic
use in a national cohort of older adults hospitalized with HF
and predictors of continuing antipsychotics into SNFs post-
hospital discharge. Based on prior literature,11–13,27–30 we
hypothesized that certain conditions (e.g., dementia, delirium),
longer hospital length of stay, and inpatient drug characteris-
tics such as antipsychotic type, route of administration, and
duration of therapy would be important predictors of continu-
ing antipsychotics into SNFs.

METHODS

Study Design and Data Sources

In this retrospective cohort study, we linked Veterans Health
Administration (VHA) electronic medical records to VA out-
patient pharmacy claims, Minimum Data Set (MDS) version
3.0 assessments, and Medicare claims using unique VA iden-
tifiers. VHA records include demographics, comorbidities,
prior healthcare utilization, test results, outpatient medication
dispensings, and inpatient barcode medication administration
records. The MDS is a federally mandated, standardized res-
ident assessment administered at scheduled intervals in
Medicare- and Medicaid-certified SNFs.33 Assessments

include information on clinical conditions, functional and
cognitive status, and medications received in the facility. This
study was approved by the Institutional Review Board at the
Providence VA Medical Center.

Study Population

Our nationally representative study population included Vet-
erans who were hospitalized for HF at a U.S. VA hospital
between October 1, 2010, and September 30, 2015, and were
subsequently discharged to a non-VA SNF. We examined
non-VA SNFs as data restrictions prevented us from reliably
ascertaining MDS records from VA-affiliated SNFs. Veterans
were identified through hospitalization claims if an Interna-
tional Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) code for HF was documented in
the primary position, regardless of HF type (Appendix Ta-
ble 4). Discharges to SNF were included if an admission MDS
assessment was documented up to 14 days after the date of
discharge from the index HF hospitalization since MDS ad-
mission assessments must be completed by day 14 of the SNF-
stay.33 Veterans were excluded if they resided in a nursing
home prior to the index hospital admission, were dispensed
antipsychotics in the 12 months before the index HF admis-
sion, were missing an admission or follow-up MDS assess-
ment, or were missing variables derived from the MDS that
were used during statistical modeling. For Veterans with mul-
tiple eligible HF hospitalizations with subsequent discharges
to SNF, only the first hospital admission was included.

Antipsychotic Initiation During HF
Hospitalization

Antipsychotic exposure was derived from three sources: (1)
VA outpatient pharmacy dispensing claims (to identify and
exclude individuals dispensed antipsychotics in the 12 months
before the index admission), (2) VA barcode medication ad-
ministration records for inpatient antipsychotic use, and (3)
MDS assessments for antipsychotic use during the post-
hospitalization SNF stay. Participants with antipsychotic ini-
tiation during hospitalization received at least one dose of an
antipsychotic during the index HF admission.

Continuation of Hospital Antipsychotics into
SNFs

Among participants with antipsychotic initiation during hos-
pitalization, we classified individuals as those who discontin-
ued antipsychotics at or prior to hospital discharge and those
who continued antipsychotics into the SNF. Veterans were
classified as continuing antipsychotics in the SNF if their
admission MDS assessment reported receipt of an antipsy-
chotic for at least one day out of the previous seven days in
the SNF (or since SNF admission if the MDS assessment was
completed prior to day 7 of SNF admission). For patients who
continued antipsychotics into the SNF, we also examined the
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next available MDS follow-up assessment (nearest to the 30-
day scheduled assessment, but no later than 90 days after SNF
admission) to better understand how frequently antipsychotics
are continued long-term. Participants with no documentation
of antipsychotic administration on their admission MDS as-
sessment were classified as having discontinued antipsy-
chotics at or prior to hospital discharge.

Patient Characteristics

Demographics (e.g., age, sex, race/ethnicity) were measured
using VHA records. Comorbidities were ascertained from
VHA records using ICD-9-CM code documentation on inpa-
tient and outpatient encounters from the year prior to SNF
admission. Medicare claims were also used to identify patients
with dementia (Appendix). We measured multimorbidity by
summing the number of conditions in the set of comorbidity
measures developed by Elixhauser et al.34 MDS assessments
at SNF admission reported the cognitive function scale,35

functional status using a 28-point scale of independence in
activities of daily living (ADLs),36 and presence of delirium
using the Confusion Assessment Method.33 We ascertained
data from the index HF admission using VHA records, includ-
ing length of hospital stay, admission type, critical care re-
quirement, use of mechanical ventilation, and palliative care
prior to or during the index hospital admission. Ejection
fraction, measured nearest to the time of index HF admission,
was obtained from electronic medical record notes using an
automated information extraction application validated for the
VA. Finally, healthcare utilization costs were extracted from
VA administrative records, which totaled inpatient, outpatient
(including emergency department), and pharmacy costs in the
year prior to the index hospitalization.

Inpatient Antipsychotic Characteristics

Medication name, dose, and route of administration were
available for antipsychotics administered inpatient through
VA barcode medication administration records. We also
ascertained the day of hospital admission that antipsychotics
were started, the number and proportion of days that antipsy-
chotics were administered, the type of antipsychotic (typical or
atypical), and route of administration. Antipsychotic type was
based on the Food and Drug Administration classification
framework (Appendix Table 5).37,38 Similar to prior litera-
ture,13 we constructed a measure for potentially excessive
antipsychotic dosing by summing the doses for a specific
antipsychotic for a given day and comparing it to the daily
dose thresholds set forth in the Centers for Medicare and
Medicaid Services guidelines for antipsychotic use in nursing
homes.39 Any daily dose that exceeded this threshold was
considered potentially excessive.

Statistical Analysis

We compared patient characteristics between participants with
and without antipsychotic initiation during hospitalization.
Among participants with antipsychotic initiation during hos-
pitalization, we compared patient and inpatient antipsychotic
characteristics between those who discontinued antipsychotics
at or prior to hospital discharge and those who continued
antipsychotics into the SNF. Characteristics were summarized
in proportions, means and standard deviations, or medians
with the first and third quartiles. Cohen’s standardized mean
differences were also reported.40 Additionally, we constructed
univariable and multivariable random effects regression
models with random intercepts for hospitals and SNFs to
estimate odds ratios (ORs) and 95% confidence intervals
(CIs) for predictors of continuing antipsychotics into SNFs
(versus discontinuing antipsychotics at or prior to hospital
discharge). We checked variables for collinearity before en-
tering them into the multivariable model based on variance
inflation factors, all of which were less than 5. All analyses
were conducted using SAS 9.4 (SAS Institute, Inc., Cary, NC).

RESULTS

Study Cohort

Our study cohort consisted of 18,008 older adults who were
hospitalized for HF and were subsequently discharged to a
SNF (Fig. 1). The mean (standard deviation) age of the overall
cohort was 78.0 (10.1) years, 546 (3.0%) were female patients,
and 14,269 (79.2%) were non-Hispanic White patients (Ap-
pendix Table 6). Antipsychotics were newly prescribed for
1931 (10.7%) individuals during their index hospitalization.
Among participants with inpatient antipsychotic initiation,
415 (21.5%) received an antipsychotic in the SNF after hos-
pital discharge, and of these, 328 (79.0%) also had antipsy-
chotics documented at the next MDS follow-up assessment.
Several patient characteristics differed between participants
with and without antipsychotic initiation during hospitaliza-
tion (Appendix Table 6).
Age was similar between participants who continued anti-

psychotics into SNFs versus discontinued antipsychotics at or
prior to hospital discharge (Table 1). Individuals who contin-
ued antipsychotics into SNFs after hospital discharge general-
ly had fewer comorbidities and lower prior healthcare utiliza-
tion costs, but a greater proportion had diagnoses of dementia,
delirium, and psychosis. During the index HF admission,
hospital length of stay and the proportion of patients with a
flag for palliative care were similar between groups. A smaller
proportion of those who continued antipsychotics into SNFs
had an admission to the ICU or required mechanical
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ventilation. Once discharged to the SNF, admission MDS
assessments for participants who continued antipsychotics
reported greater cognitive impairment, but dependency in
ADLs was similar to participants who discontinued antipsy-
chotics at or prior to hospital discharge.

Inpatient Antipsychotic Characteristics

Among participants with antipsychotic initiation during hos-
pitalization, antipsychotics were typically started around day

four of hospital admission and 44.4% of admissions included
at least one potentially excessive daily dose of antipsychotics
(Table 2). Antipsychotics were administered for a greater
number of inpatient days and a greater proportion of inpatient
days for individuals who continued antipsychotics into the
SNF versus those who discontinued antipsychotics at or prior
to hospital discharge. Individuals who continued antipsy-
chotics into the SNF also had a greater proportion of inpatient
days with potentially excessive antipsychotic dosing. Partici-
pants who continued antipsychotics into the SNF were less

Table 1 Characteristics of Veterans Hospitalized for Heart Failure and Discharged to a Skilled Nursing Facility among Participants with
Inpatient Antipsychotic Initiation, 2010–2015

Characteristics Total
(N = 1931)

Antipsychotics D/C’d prior to
discharge
(n = 1516)

Antipsychotics continued
into SNFs
(n = 415)

Standardized mean
difference

Age, years, mean (SD) 79.1 (9.6) 79.0 (9.5) 79.4 (9.8) 0.04
Female 55 (2.9) 41 (2.7) 14 (3.4) − 0.04
Race/ethnicity 0.25
Non-Hispanic White 1522 (78.8) 1201 (79.2) 321 (77.4)
Non-Hispanic Black 306 (15.9) 231 (15.2) 75 (18.1)
Hispanic 64 (3.3)
Other 39 (2.0) 26 (1.7) 13 (3.1)

Heart failure type 0.10
EF 0–40%, reduced 432 (22.4) 339 (22.4) 93 (22.4)
EF 40–50%, borderline 223 (11.6) 184 (12.1) 39 (9.4)
EF > 50%, preserved 475 (24.6) 370 (24.4) 105 (25.3)
EF missing 801 (41.5) 623 (41.1) 178 (42.9)

Conditions
Comorbidity index, mean (SD)* 4.0 (2.6) 4.0 (2.7) 3.7 (2.6) − 0.14
Dementia 876 (45.4) 624 (41.2) 252 (60.7) 0.40
Delirium 148 (7.7) 103 (6.8) 45 (10.8) 0.14
Chronic lung disease 723 (37.4) 592 (39.1) 131 (31.6) − 0.16
Diabetes 872 (45.2) 702 (46.3) 170 (41.0) − 0.11
Hypothyroidism 220 (11.4) 169 (11.2) 51 (12.3) 0.04
Chronic kidney disease 131 (6.8) 109 (7.2) 22 (5.3) − 0.08
Tumor history 294 (15.2) 238 (15.7) 56 (13.5) − 0.06
Obesity 288 (14.9) 242 (16.1) 44 (10.6) − 0.16
Weight loss 165 (8.5) 129 (8.5) 36 (8.7) 0.01
Anemia 588 (30.5) 478 (31.5) 110 (26.5) − 0.11
Alcohol use disorder 143 (7.4) 119 (7.9) 24 (5.8) − 0.08
Substance use disorder 48 (2.5) 33 (2.2) 15 (3.6) 0.09
Psychosis 257 (13.3) 180 (11.9) 77 (18.6) 0.19
Depression 383 (19.8) 307 (20.3) 76 (18.3) − 0.05

Healthcare utilization in previous year,
$, mean (SD)†

23,024
(31,611)

24,024 (33,319) 19,373 (24,061) − 0.16

Index hospitalization
Admission LOS, days, mean (SD) 15.8 (11.6) 15.9 (11.6) 15.3 (11.6) − 0.05
Type of admission 0.21
Medicine 1654 (85.7) 1298 (85.6) 356 (85.8)
Surgery 245 (12.7) 202 (13.3) 43 (10.4)
Psychiatry 32 (1.7) 16 (1.1) 16 (3.8)

ICU stay during admission 475 (24.6) 395 (26.1) 80 (19.3) − 0.16
Mechanical ventilation 286 (14.8) 244 (16.1) 42 (10.1) − 0.18
Palliative care 364 (18.9) 284 (18.7) 80 (19.3) 0.01

SNF admission assessment
Cognitive function‡ 0.29
Intact 632 (32.9) 519 (34.4) 113 (27.4)
Mild impairment 588 (30.6) 486 (32.2) 102 (24.7)
Moderate impairment 592 (30.8) 426 (28.3) 166 (40.2)
Severe impairment 109 (5.7) 77 (5.1) 32 (7.8)

ADL dependency score, mean (SD)§ 16.8 (5.2) 16.7 (5.2) 17.1 (5.1) 0.07

Characteristics reported as number (percent (%)) unless otherwise indicated. Some cells were left blank due to data use agreements that require the
suppression of small cells (< 11 individuals)
D/C’d discontinued, SNF skilled nursing facility, SD standard deviation, EF ejection fraction, LOS length of stay, ICU intensive care unit, ADL
activities of daily living
*Sum of the number of conditions listed in the set of comorbidity measures developed by Elixhauser et al.
†Sum of inpatient, outpatient (including emergency department), and pharmacy costs in the year prior to index hospitalization. Presents costs in terms of
US dollars (not inflation adjusted)
‡Derived from the Minimum Data Set Cognitive Function Scale, where higher scores indicate greater impairment in cognition
§Derived from the Minimum Data Set 28-point scale of independence in activities of daily living, where higher scores indicate greater dependency in
activities of daily living
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likely to have been treated with only typical antipsychotics or
only parenteral antipsychotics during their index HF
admission.

Predictors of Continuing Hospital
Antipsychotics into SNFs

In the univariable model, multiple characteristics were associ-
ated with continuing antipsychotics into SNFs after hospital
discharge (Appendix Table 7). However, in the multivariable
model, only dementia (adjusted OR (aOR) 1.48, 95%CI 1.11–
1.98), psychosis (aOR 1.62, 95% CI 1.11–2.38), proportion of
inpatient days with antipsychotic use (aOR 1.08, 95% CI
1.07–1.09, per 10% increase), inpatient use of only typical
(aOR 0.47, 95% CI 0.30–0.72) or parenteral antipsychotics
(aOR 0.39, 95% CI 0.20–0.78), and the day of hospital ad-
mission that antipsychotics were started (day 0–4 aOR 0.36,
95% CI 0.23–0.56; day 5–7 aOR 0.54, 95% CI 0.35–0.84
(reference: day > 7 of hospital admission)) remained signifi-
cant predictors of continuing antipsychotics into SNFs after
hospital discharge (Table 3).

DISCUSSION

In this national retrospective cohort study, several important
findings emerged. First, one in ten older adults hospitalized for
HF and eventually discharged to a SNFwere newly prescribed
an antipsychotic medication during their hospitalization. Sec-
ond, one in five patients who were newly prescribed an anti-
psychotic continued the medication upon discharge to a SNF,
and of these individuals, nearly 80% remained on antipsy-
chotics at the time of their MDS follow-up assessment. Third,
several patient and medication characteristics were associated
with continuing antipsychotics after hospital discharge, which
could guide future interventions to reduce the potentially
harmful continuation of antipsychotics during transitions from
hospitals to SNFs. Taken together, these findings highlight
important opportunities to evaluate and improve the clinical
care provided to older adults hospitalized for HF as they
transition across care settings.
Prior studies reported that antipsychotics were initiated in

5–9% of non-psychiatric hospital admissions,11–13 although
these studies did not focus specifically on individuals

Table 2 Inpatient Antipsychotic Use Characteristics Among Veterans Hospitalized for Heart Failure and Discharged to a Skilled Nursing
Facility, 2010–2015

Antipsychotic characteristics during index
HF admission

Overall
(n = 1931)

Antipsychotics D/C’d pri-
or to discharge
(n = 1516)

Antipsychotics
continued into SNFs
(n = 415)

Standardized mean
difference

Day of hospital admission antipsychotic started,
median (Q1, Q3)

4.0 (2.0,
7.0)

4.0 (2.0, 7.0) 3.0 (2.0, 6.0) − 0.14

Number of days antipsychotic administered,
median (Q1, Q3)

3.0 (1.0,
7.0)

2.0 (1.0, 6.0) 8.0 (4.0, 13.0) 0.71

Proportion (%) of days antipsychotics
administered, median (Q1, Q3)

26.7 (11.6,
57.1)

20.0 (10.0, 42.9) 62.9 (40.0, 82.4) 1.21

Type of antipsychotic, n (%) 0.78
Typical only 808 (41.8) 741 (48.9) 67 (16.1)
Atypical only 657 (34.0) 479 (31.6) 178 (42.9)
Both typical and atypical 466 (24.1) 296 (19.5) 170 (41.0)

Antipsychotic route of administration, n (%) 0.08
Oral only 891 (46.1) 666 (43.9) 226 (54.5)
Parenteral only 482 (25.0) 473 (31.2) 14 (3.4)
Both oral and parenteral 528 (27.3) 377 (24.9) 175 (42.2)

Admissions with at least one day of potentially
excessive antipsychotic dosing, n (%)*

Any antipsychotic exposure 858 (44.4) 677 (44.7) 181 (43.6) − 0.41
Exposure to typical antipsychotics only 447 (55.3) 418 (56.4) 29 (43.2) − 0.49
Exposure to atypical antipsychotics only 68 (10.4) 36 (7.5) 32 (18.0) 0.20
Exposure to both typical and atypical

antipsychotics
343 (73.6) 223 (75.3) 120 (70.6) − 0.37

Number of days with potentially excessive
antipsychotic dosing, mean (SD)*

Any antipsychotic exposure 1.5 (3.5) 1.3 (3.2) 2.1 (4.4) 0.20
Exposure to typical antipsychotics only 1.4 (2.7) 1.3 (2.5) 2.1 (4.2) 0.23
Exposure to atypical antipsychotics only 0.6 (2.4) 0.3 (1.7) 1.2 (3.6) 0.30
Exposure to both typical and atypical

antipsychotics
3.0 (5.2) 2.9 (5.3) 3.1 (5.1) 0.03

Proportion (%) of days with potentially
excessive antipsychotic dosing, mean (SD)*

Any antipsychotic exposure 9.7 (17.8) 8.6 (15.9) 13.4 (23.3) 0.24
Exposure to typical antipsychotics only 10.5 (16.9) 10.2 (15.9) 14.4 (25.1) 0.20
Exposure to atypical antipsychotics only 4.2 (16.3) 2.5 (11.9) 8.6 (24.1) 0.32
Exposure to both typical and atypical

antipsychotics
15.9 (19.1) 14.7 (18.1) 17.9 (20.7) 0.16

HF heart failure, D/C’d discontinued, SNF skilled nursing facility, Q1 quartile 1, Q3 quartile 3, SD standard deviation
*Denominators are the corresponding cells from the “Type of antipsychotic” variable
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Table 3 Multivariable Model Estimating Odds of Continuing an Antipsychotic into a Skilled Nursing Facility After Hospital Discharge, Among
Participants with Inpatient Antipsychotic Initiation

Characteristic Odds ratio 95% confidence
interval

p value

Age, per 5 years 1.01 0.93 1.10 0.78
Female 1.53 0.73 3.18 0.26
Race/ethnicity
Non-Hispanic White Reference
Non-Hispanic Black 1.03 0.72 1.48 0.86
Hispanic 0.40 0.15 1.03 0.06
Other 1.78 0.77 4.13 0.18

Heart failure type
EF 0–40%, reduced Reference
EF 40–50%, borderline 0.76 0.46 1.25 0.28
EF > 50%, preserved 1.07 0.73 1.56 0.74
EF missing 0.70 0.49 1.01 0.06

Conditions
Comorbidity index*

Comorbidity index ≥ 6 Reference
Comorbidity index 3–5 0.88 0.58 1.35 0.57
Comorbidity index 0–2 0.80 0.44 1.46 0.48
Dementia 1.48 1.11 1.98 0.008
Delirium 1.14 0.73 1.81 0.56
Chronic lung disease 0.86 0.63 1.17 0.32
Diabetes 0.97 0.72 1.30 0.82
Hypothyroidism 0.96 0.64 1.46 0.86
Chronic kidney disease 0.89 0.49 1.61 0.70
Tumor history 0.98 0.67 1.44 0.93
Obesity 0.85 0.55 1.30 0.45
Weight loss 1.15 0.71 1.88 0.57
Anemia 0.82 0.58 1.14 0.24
Alcohol use disorder 0.69 0.38 1.22 0.21
Substance use disorder 1.77 0.76 4.09 0.19
Psychosis 1.62 1.11 2.38 0.01
Depression 0.80 0.55 1.15 0.23

Healthcare utilization in previous year, per $5000† 0.98 0.95 1.01 0.18
Index hospitalization LOS
≥ 15 days Reference
8–14 days 1.02 0.72 1.44 0.92
1–7 days 1.25 0.83 1.88 0.30

Type of admission
Medicine Reference
Surgery 0.93 0.62 1.40 0.73
Psychiatry 1.46 0.61 3.48 0.40

ICU stay during index hospitalization 1.02 0.73 1.42 0.92
Mechanical ventilation during index hospitalization 0.82 0.52 1.30 0.41
Cognitive function‡

Intact Reference
Mild impairment 0.72 0.50 1.02 0.07
Moderate impairment 1.12 0.77 1.63 0.57
Severe impairment 0.97 0.53 1.79 0.93

ADL dependency score§

≥ 20 Reference
15–19 0.95 0.70 1.30 0.76
0–14 0.82 0.56 1.18 0.29

Day of index hospital admission antipsychotic started
Day > 7 of hospital admission Reference
Day 5–7 of hospital admission 0.54 0.35 0.84 0.007
Day 0–4 of hospital admission 0.36 0.23 0.56 < 0.001

Proportion of days antipsychotics administered, per 10% increase 1.08 1.07 1.09 < 0.001
Type of antipsychotic during index hospitalization
Both typical and atypical Reference
Typical only 0.47 0.30 0.72 < 0.001
Atypical only 0.73 0.46 1.15 0.18

Antipsychotic route of administration during index hospitalization
Both oral and parenteral Reference
Oral only 1.08 0.70 1.65 0.74
Parenteral only 0.39 0.20 0.78 0.009

Potentially excessive antipsychotic dosing during admission 0.75 0.49 1.16 0.20

Model adjusted for random effects of hospitals and skilled nursing facilities
EF ejection fraction, LOS length of stay, ICU intensive care unit, ADL activities of daily living
*Sum of the number of conditions listed in the set of comorbidity measures developed by Elixhauser et al.
†Sum of inpatient, outpatient (including emergency department), and pharmacy costs in the year prior to index hospitalization. Presents costs in terms of
US dollars (not inflation adjusted)
‡Derived from the Minimum Data Set Cognitive Function Scale, where higher scores indicate greater impairment in cognition
§Derived from the Minimum Data Set 28-point scale of independence in activities of daily living, where higher scores indicate greater dependency in
activities of daily living
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discharged to SNFs or those with a diagnosis of HF. Examin-
ing patients with HF separately may be beneficial since HF is a
chronic, progressive disease associated with tremendous
healthcare utilization and costs, with the potential for worse
clinical outcomes due to antipsychotic-related adverse effects.
It may be especially important to study the post-acute care
period for older adults discharged to SNFs since the risk for
some antipsychotic-related adverse outcomes is greater for
new or short-term antipsychotic users.16,19,41–44 A more thor-
ough understanding of the risks of new inpatient antipsychotic
use on outcomes during the post-acute care period is necessary
to guide safe prescribing practices, including when and for
whom to initiate this medication class, as well as the appro-
priate duration of therapy. Such information would be partic-
ularly useful for deprescribing efforts.
The finding that 21.5% of participants with inpatient anti-

psychotic initiation continued antipsychotics into SNFs is

similar to previous studies examining antipsychotic continua-
tion after hospital discharge.11,12,27–30 Although antipsy-
chotics may be intended for short-term therapy, patients
discharged on antipsychotics often remain on the medications
long-term.45 In our study, nearly 80% of participants who
continued antipsychotics from the hospital into the SNF also
received the medications at their next follow-up assessment.
Since a majority of antipsychotic use in nursing homes may be
inappropriate,46,47 there is a need to improve medication re-
view processes across transitions of care. The hospital is an
important setting where antipsychotics are started for nursing
home residents,48 and continuing the medication after hospital
discharge may have unintended consequences such as long-
term continuation. If discharge documentation provided to
SNFs by the hospitals is inaccurate or incomplete, SNF staff
may not recognize the indication for antipsychotic use, and

Figure 1 Flow diagram of Veterans hospitalized for heart failure and discharged to a skilled nursing facility by antipsychotic exposure, 2010–
2015. Abbreviations: HF, heart failure; SNF, skilled nursing facility; MDS, minimum data set; ADL, activities of daily living.

Table 4 International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) Codes Used to Identify Index

Heart Failure Hospitalizations

International Classification of
Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) Codes

402.01, 402.11, 402.91, 404.01,
404.03, 404.11, 404.13, 404.91,
404.93, 428.0, 428.1, 428.20,
428.21, 428.22, 428.23, 428.30,
428.31, 428.32, 428.33, 428.40,
428.41, 428.42, 428.43, 428.9

Index heart failure admissions were identified if one of the above
International Classification of Diseases, Ninth Revision, Clinical
Modification codes was listed in the primary position on the inpatient
claim

Table 5 Antipsychotics Included in the Study, by Antipsychotic
Type

Typical antipsychotics Atypical antipsychotics

Haloperidol Quetiapine
Chlorpromazine Lurasidone
Perphenazine Olanzapine
Fluphenazine Risperidone
Thiothixene Aripiprazole
Trifluoperazine Clozapine
Loxapine Paliperidone
Thioridazine Asenapine
Pimozide Ziprasidone
Molindone Amisulpride

Iloperidone
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may perceive the medication as chronic rather than short-term
therapy.
Documenting the indication for antipsychotics, the intended

duration of therapy, and a written plan if antipsychotics are
intended for use after hospital discharge may help to reduce
the inappropriate long-term continuation of antipsychotics.
Clear communication is especially important since little evi-
dence supports off-label antipsychotic prescribing for

indications such as delirium and behavioral and psychological
symptoms of dementia,22–25 and if needed, the lowest effec-
tive dose should be administered for a short duration.25,49–52

Guidelines recommend discontinuing inpatient antipsychotics
when the severe or distressing symptoms of delirium resolve,
ideally before hospital discharge.51,52 The treatment duration
for behavioral and psychological symptoms of dementia is less
clear, although a trial of antipsychotic therapy may last several

Table 6 Characteristics of Veterans Hospitalized for Heart Failure and Discharged to a Skilled Nursing Facility Overall and by Antipsychotic
Exposure During Hospitalization, 2010–2015

Characteristics Total
(n = 18,008)

No inpatient antipsychotic
exposure
(n = 16,077)

Inpatient antipsychotic
initiation
(n = 1931)

Standardized mean
difference

Age, years, mean (SD) 78.0 (10.1) 77.9 (10.2) 79.1 (9.6) 0.12
Female 546 (3.0) 491 (3.1) 55 (2.9) 0.01
Race/ethnicity 0.00
Non-Hispanic White 14,269

(79.2)
12,747 (79.3) 1522 (78.8)

Non-Hispanic Black 2848 (15.8) 2542 (15.8) 306 (15.9)
Hispanic 506 (2.8) 442 (2.8) 64 (3.3)
Other 385 (2.1) 346 (2.2) 39 (2.0)

Heart failure type 0.20
EF 0–40%, reduced 4599 (25.5) 4167 (25.9) 432 (22.4)
EF 40–50%, borderline 2572 (14.3) 2349 (14.6) 223 (11.6)
EF > 50%, preserved 4715 (26.2) 4240 (26.4) 475 (24.6)
EF missing 6122 (34.0) 5321 (33.1) 801 (41.5)

Conditions
Comorbidity index, mean (SD)* 4.6 (2.7) 4.7 (2.7) 4.0 (2.6) − 0.29
Dementia 5254 (29.2) 4378 (27.2) 876 (45.4) 0.38
Delirium 691 (3.8) 543 (3.4) 148 (7.8) 0.19
Chronic lung disease 7597 (42.2) 6874 (42.8) 723 (37.4) − 0.10
Diabetes 9151 (50.8) 8279 (51.5) 872 (45.2) − 0.13
Hypothyroidism 2576 (14.3) 2356 (14.7) 220 (11.4) − 0.09
Chronic kidney disease 1689 (9.4) 1558 (9.7) 131 (6.8) − 0.11
Tumor history 3141 (17.4) 2849 (17.7) 294 (15.2) − 0.07
Obesity 3689 (20.5) 3401 (21.2) 288 (14.9) − 0.16
Weight loss 1652 (9.2) 1487 (9.3) 165 (8.5) − 0.02
Anemia 6745 (37.5) 6157 (38.3) 588 (30.5) − 0.17
Alcohol use disorder 1257 (7.0) 1114 (6.9) 143 (7.4) 0.02
Substance use disorder 557 (3.1) 509 (3.2) 48 (2.5) − 0.04
Psychosis 2040 (11.3) 1783 (11.1) 257 (13.3) 0.07
Depression 3934 (21.9) 3551 (22.1) 383 (19.8) − 0.06

Healthcare utilization in previous year,
$, mean (SD)†

29,160
(37,147)

29,897 (37,691) 23,024 (31,612) − 0.20

Index hospitalization
Admission LOS, days, mean (SD) 10.5 (8.8) 9.9 (8.1) 15.8 (11.6) 0.60
Type of admission 0.17
Medicine 15,591

(86.6)
13,937 (86.7) 1654 (85.7)

Surgery 1774 (9.8) 1529 (9.5) 245 (12.7)
Psychiatry 643 (3.6) 611 (3.8) 32 (1.7)

ICU stay during admission 2585 (14.4) 2110 (13.1) 475 (24.6) 0.30
Mechanical ventilation 794 (4.4) 508 (3.2) 286 (14.8) 0.42
Palliative care 2244 (12.5) 1880 (11.7) 364 (18.9) 0.20

SNF admission assessment
Cognitive function‡ 0.53
Intact 9466 (52.7) 8834 (55.2) 632 (32.9)
Mild impairment 5212 (29.0) 4624 (28.8) 588 (30.6)
Moderate impairment 2776 (15.5) 2184 (13.6) 592 (30.8)
Severe impairment 495 (2.8) 386 (2.4) 109 (5.7)

ADL dependency score, mean (SD)§ 16.2 (5.1) 16.1 (5.1) 16.8 (5.2) 0.14

Characteristics reported as number (percent (%)) unless otherwise indicated
ADL activities of daily living, EF ejection fraction, ICU intensive care unit, LOS length of stay, SNF skilled nursing facility
*Sum of the number of conditions listed in the set of comorbidity measures developed by Elixhauser et al.
†Sum of inpatient, outpatient (including emergency department), and pharmacy costs in the year prior to index hospitalization. Presents costs in terms of
US dollars (not inflation adjusted)
‡Derived from the Minimum Data Set Cognitive Function Scale, where higher scores indicate greater impairment in cognition
§Derived from the Minimum Data Set 28-point scale of independence in activities of daily living, where higher scores indicate greater dependency in
activities of daily living
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Table 7 Univariable Model Estimating Odds of Continuing an Antipsychotic into a Skilled Nursing Facility After Hospital Discharge, Among
Participants with Inpatient Antipsychotic Initiation

Characteristic Odds ratio 95% confidence
interval

P value

Age, per 5 years 1.02 0.96 1.08 0.50
Female 1.29 0.70 2.40 0.42
Race/ethnicity
Non-Hispanic White Reference
Non-Hispanic Black 1.17 0.88 1.57 0.28
Hispanic 0.38 0.16 0.90 0.03
Other 1.83 0.93 3.60 0.08

Heart failure type
EF 0–40%, reduced Reference
EF 40–50%, borderline 0.77 0.51 1.17 0.23
EF > 50%, preserved 1.03 0.75 1.42 0.84
EF missing 1.04 0.78 1.38 0.81

Conditions
Comorbidity index*

Comorbidity index ≥ 6 Reference
Comorbidity index 3–5 1.27 0.96 1.68 0.10
Comorbidity index 0–2 1.39 1.04 1.86 0.03

Dementia 2.21 1.77 2.76 < 0.001
Delirium 1.67 1.15 2.42 0.007
Chronic lung disease 0.72 0.57 0.91 0.006
Diabetes 0.79 0.64 0.99 0.04
Hypothyroidism 1.12 0.80 1.57 0.50
Chronic kidney disease 0.73 0.46 1.18 0.20
Tumor history 0.85 0.62 1.16 0.30
Obesity 0.62 0.44 0.87 0.006
Weight loss 1.03 0.70 1.51 0.90
Anemia 0.78 0.61 1.00 0.05
Alcohol use disorder 0.73 0.46 1.15 0.17
Substance use disorder 1.71 0.92 3.18 0.09
Psychosis 1.69 1.26 2.27 < 0.001
Depression 0.89 0.67 1.18 0.42

Healthcare utilization in previous year, per $5000† 0.97 0.95 0.99 0.009
Index hospitalization LOS
≥ 15 days Reference .
8–14 days 1.04 0.81 1.35 0.74
1–7 days 1.19 0.91 1.56 0.21

Type of admission
Medicine Reference
Surgery 0.79 0.55 1.12 0.18
Psychiatry 3.57 1.77 7.22 < 0.001

ICU stay during index hospitalization 0.68 0.52 0.89 0.005
Mechanical ventilation during index hospitalization 0.59 0.42 0.84 0.003
Cognitive function‡

Intact Reference
Mild impairment 0.96 0.72 1.29 0.79
Moderate impairment 1.78 1.36 2.34 < 0.001
Severe impairment 1.91 1.21 3.02 0.006

ADL dependency score§

≥ 20 Reference
15–19 0.85 0.66 1.10 0.21
0–14 0.81 0.61 1.09 0.17

Day of index hospital admission antipsychotic started
Day > 7 of hospital admission Reference
Day 5–7 of hospital admission 1.03 0.72 1.47 0.87
Day 0–4 of hospital admission 1.54 1.16 2.04 0.003

Proportion of days antipsychotics administered, per 10% increase 1.09 1.08 1.10 < 0.001
Type of antipsychotic during index hospitalization
Both typical and atypical Reference
Typical only 0.16 0.11 0.21 < 0.001
Atypical only 0.65 0.50 0.83 < 0.001

Antipsychotic route of administration during index hospitalization
Both oral and parenteral Reference
Oral only 0.73 0.58 0.93 0.01
Parenteral only 0.06 0.04 0.11 < 0.001

Potentially excessive antipsychotic dosing during admission 0.34 0.25 0.47 < 0.001

Model adjusted for random effects of hospitals and skilled nursing facilities
EF ejection fraction, LOS length of stay, ICU intensive care unit, ADL activities of daily living
*Sum of the number of conditions listed in the set of comorbidity measures developed by Elixhauser et al.
†Sum of inpatient, outpatient (including emergency department), and pharmacy costs in the year prior to index hospitalization. Presents costs in terms of
US dollars (not inflation adjusted)
‡Derived from the Minimum Data Set Cognitive Function Scale, where higher scores indicate greater impairment in cognition
§Derived from the Minimum Data Set 28-point scale of independence in activities of daily living, where higher scores indicate greater dependency in
activities of daily living
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weeks to months.50 Regardless of the treatment response, an
attempt should be made to taper and withdraw (i.e.,
deprescribe) antipsychotics due to the risk of severe medica-
tion adverse effects. If antipsychotics are intended for use after
hospital discharge, hospital providers should provide a written
plan to the SNF for tapering and withdrawing therapy so the
medications are not continued long-term unnecessarily. Future
research should examine if the factors driving antipsychotic
continuation after hospital discharge differ by indication to
guide future interventions that reduce potentially inappropriate
antipsychotic continuation into SNFs.
Describing characteristics associated with continuing anti-

psychotics into SNFs after hospital discharge is an essential
step toward guiding future quality improvement interventions.
Based on our results, patients with a diagnosis of dementia or
psychosis and a higher proportion of inpatient days with
antipsychotic use, and those who start antipsychotics after
day 7 of the hospital stay, are more likely to continue antipsy-
chotics into SNFs after hospital discharge. Developing and
validating formal risk stratification tools may be highly useful
to identify such patients who may benefit most from antipsy-
chotic medication review and/or deprescribing interventions.
These interventions may include “timeouts,” which have been
previously described in relation to antibiotic stewardship,53

where clinicians would reassess antipsychotic doses and the
continued need for antipsychotics over the course of the hos-
pitalization. Implementing structured antipsychotic tapering
and discontinuation protocols may also be beneficial.54 Inte-
grating these reminders, protocols, and risk stratification tools
into the electronic medical record systems of both the hospital
and the SNF involved in a patient’s care may be a potential
approach to improve an intervention’s efficiency and uptake
into routine workflow.
Our results should be interpreted in light of several limita-

tions. First, our results may not generalize to female patients,
individuals hospitalized outside of the VA health system, or
those discharged to VA-affiliated SNFs. Second, we did not
have information on some variables that may influence the
decision to start antipsychotics inpatient or continue them after
hospital discharge, including the indication for antipsychotics,
behavioral problems during hospitalization (e.g., physically
abusive to staff), inpatient consultative services (e.g., psychi-
atry), or facility-level characteristics.13, 55 Third, our study was
not designed to examine antipsychotic polypharmacy for in-
dividuals receiving more than one antipsychotic in a given
day. Finally, a large proportion of admissions were missing a
recent ejection fraction, which limits the interpretation of HF
type in our study population. Despite these limitations, to our
knowledge, this is the first study describing antipsychotic use
patterns and predictors of antipsychotic continuation for pa-
tients hospitalized with HF and discharged to SNFs.
In conclusion, we found that antipsychotics were initiated

fairly often during HF admissions and were commonly con-
tinued into SNFs after discharge. A majority of participants
who continued antipsychotics into SNFs remained on the

medications at their next SNF follow-up assessment. To re-
duce the potentially inappropriate and harmful continuation of
antipsychotics into SNFs after hospital discharge, future inter-
ventions should focus on improving processes to review and
communicate antipsychotic indications, doses, and plans to
continue therapy throughout the hospital admission and at
transitions of care.
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APPENDIX

Enhanced definition of dementia diagnosis
using Medicare claims data

Based on prior experience working with these data, we hy-
pothesized that dementia diagnoses would be underreported in
Veterans Health Administration electronic medical records.
Therefore, we used an enhanced definition that ascertained
dementia diagnoses from International Classification of Dis-
eases, Ninth Revision, Clinical Modification code documen-
tation on inpatient and outpatient encounters in the year prior
to the index skilled nursing facility admission using both

Veterans Health Administration electronic medical records
andMedicare claims data. Among 18,008 participants without
previous outpatient antipsychotic use, 17,165 (95.3%) were
Medicare eligible during the year of the index heart failure
admission/skilled nursing facility stay. Of the 1931 partici-
pants with inpatient antipsychotic initiation in the study pop-
ulation, 1861 (96.4%) were Medicare eligible. Medicare eli-
gibility during the year of the index heart failure admission/
skilled nursing facility stay was evenly distributed among
participants who continued antipsychotics into skilled nursing
facilities versus discontinued antipsychotics at or prior to
hospital discharge (96.14% vs. 96.44%).
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