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Abstract

Background: Hospitalizations among people with dementia (PWD) may precipitate behavioral
changes, leading to psychotropic medication use despite adverse outcomes and limited efficacy.
We sought to determine the incidence of new psychotropic medication use among community-
dwelling PWD after hospital discharge and, among new users, the proportion with prolonged use.

Methods: This was a retrospective cohort study using a 20% random sample of Medicare claims
in 2017, including hospitalized PWD with traditional and Part D Medicare who were 68 years

or older. The primary outcome was incident prescribing at discharge of psychotropics including
antipsychotics, sedative-hypnotics, antiepileptics, and antidepressants. This was defined as new
prescription fills (i.e., from classes not used in 180 days preadmission) within 7 days of hospital or
skilled nursing facility discharge. Prolonged use was defined as the proportion of new users who
continued to fill newly prescribed medications beyond 90 days of discharge.
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Results: The cohort included 117,022 hospitalized PWD with a mean age of 81 years; 63%
were female. Preadmission, 63% were using at least 1 psychotropic medication; 10% were using
medications from =3 psychotropic classes. These included antidepressants (44% preadmission),
antiepileptics (29%), sedative-hypnotics (21%), and antipsychotics (11%). The proportion of
PWD discharged from the hospital with new psychotropics ranged from 1.9% (antipsychotics)

to 2.9% (antiepileptics); 6.6% had at least one new class started. Among new users, prolonged use
ranged from 36% (sedative-hypnotics) to 63% (antidepressants); across drug classes, prolonged
use occurred in 51%. Predictors of newly initiated psychotropics included length of stay (=median
vs. <median; aOR 1.5, 95% CI: 1.4-1.6) and delirium (aOR 1.8, 95% ClI: 1.7-1.9).

Conclusions: Hospitalized PWD have a high prevalence of preadmission psychotropic
medication use; against this baseline, discharge from the hospital with new psychotropics is
relatively uncommon. Nevertheless, prolonged use of newly initiated psychotropics occurs in a
substantial proportion of this population.

Keywords
Dementia; hospitalization; psychotropics; prescribing

Introduction

Psychotropic medications are commonly prescribed to people with dementia (PWD) to
manage behavioral and psychological symptoms of dementia such as agitation, depression,
and apathy. This practice occurs despite a lack of high-quality evidence supporting their
use and well-documented harms associated with these medications.1~6 Hospitalizations
represent a critical period for PWD and may result from exacerbation of behavioral
changes among PWD in the outpatient setting. Given a confluence of transient factors
including acute illness, unfamiliar environment, and altered sensory stimuli, hospitalizations
themselves may precipitate behavioral changes or delirium in PWD and thereby lead to
use of psychotropic medications by inpatient providers.” Furthermore, medications that
are started during hospitalization may be continued upon discharge. This may be due to
clinical inertia, perceived need for prolonged use, or lack of specific instructions regarding
discontinuation.8-2

The extent to which new psychotropic medications are prescribed to PWD at hospital
discharge and patient and hospitalization factors associated with such prescribing are
unknown in the United States. Given that hospitalizations among PWD are frequent,10

and that a significant proportion of hospitalized older adults have underlying dementia, 1
understanding the role of hospitalizations in potentially increasing psychotropic medication
use among PWD is crucial to efforts to reduce long-term use of these medications.

To address this evidence gap, we used data on prescription drug claims of a national
random sample of Medicare beneficiaries to describe the frequency of newly prescribed
psychotropic medications among community-dwelling PWD following medical or surgical
hospitalization. We also sought to identify patient and hospitalization factors associated
with post-discharge prescribing of these medications. We hypothesized that hospitalizations
would be a significant contributor to new initiation of psychotropic medications.
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Study population and data sources:

We identified acute short-term hospitalizations of Medicare beneficiaries admitted from
January 1, 2017 to January 1, 2018 using the Centers for Medicare and Medicaid Services
MEDPAR (Medicare Provider Analysis and Review) hospital data files for a 20% random
sample of beneficiaries (Supplementary Figure S1). We included hospitalizations involving
beneficiaries with at least 1 /nternational Classification of Diseases, Ninth Revision, Clinical
Modification or International Classification of Diseases, Tenth Revision dementia diagnosis
code (Supplementary Table S1) from a health care encounter occurring during the three
years preceding hospitalization in line with prior studies.#12:13 Given the three-year look-
back period, we required beneficiaries to be 68 years or older at the start of the accrual
period. For beneficiaries who were hospitalized multiple times during the accrual period, we
selected one hospitalization at random for analysis.

To improve measurement of medication prescribing, we limited our analyses to beneficiaries
who: had continuous Part D prescription drug coverage from at least six months prior to
admission to one month after discharge (from either hospital or, if applicable, skilled nursing
facility [SNF]); had at least one part D claim in the 6 months prior to admission; and lived
through the hospitalization and/or SNF stay and at least seven days following discharge. We
excluded beneficiaries enrolled in Medicare Advantage in the year prior to admission given
that utilization data may not be complete for these individuals.14 We applied additional
criteria to improve our ability to measure prescribing among community-dwelling PWD,
excluding hospitalizations in which the beneficiary: 1) transferred to the hospital from
another hospital, SNF, hospice, or long-term care facilityl®; 2) was admitted to a hospital

or SNF in the 90 days prior to admission; 3) was discharged to any facility other than

SNFs covered by Medicare that are captured in MEDPAR; 4) had a SNF stay following
hospital discharge exceeding thirty days; and/or 5) was discharged from the hospital or SNF
to hospice (either home or medical facility). Finally, we excluded beneficiaries who were
admitted for primary psychiatric reasons, as defined by Agency for Healthcare Research

and Quality Clinical Classifications Software codes, in order to focus on hospitalizations for
medical and surgical reasons (Supplementary Table S2).16

We linked each hospitalization with beneficiary data from the Medicare Beneficiary
Summary File (including age, sex, and dual Medicare-Medicaid eligibility status) and
hospitalization characteristics from the MEDPAR file (length of stay, intensive care unit
care use). We used categories for race and ethnicity based on the Research Triangle
Institute definitions found in Medicare claims.1” As a validated measure incorporating 30
comorbidities, we calculated the Elixhauser Comorbidity Index (van Walraven adaption) for
each beneficiary.18:19 We determined the rurality status of each beneficiary using the 2013
National Center for Health Statistics Urban-Rural Classification Scheme for Counties. We
categorized large central metropolitan, large fringe metropolitan, medium metropolitan, and
small metropolitan counties as urban and micropolitan and non-core counties as rural.2°
We categorized reasons for hospitalization as medical or surgical based on major diagnostic
categories in line with a prior study.2! We identified delirium during the hospitalization
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based on a previously described ICD claims-based algorithm (Supplementary Table $3).22
We determined whether patients were discharged to home versus SNF with the MEDPAR
file: those with claims for a SNF admission on the day of, or the day after, hospital discharge
were classified as discharge to SNF, and others were classified as discharge to home (other
discharge destinations were excluded as described above).23

Outcomes and Statistical Analysis:

Medicare Part D data can shed light on prescribing decisions at discharge since new
outpatient prescription fills within a few days of discharge most likely represent continuation
of medications started during the peri-hospitalization period.2! We estimated medication
exposure using Part D prescription fills, relying on the Medi-Span (Wolters Kluwer)
crosslink system to identify medications.2* We defined preadmission medications as those
with fills of 28 days or more in the 180 days prior to admission. This approach allows

for missed pills or late refills as well as identification of as-needed use, and was found

to have a sensitivity of 93%, specificity of 97%, and positive predictive value of 89%

in identifying use of common chronic medications compared to a criterion standard of
medication reconciliation notes.226 Using this approach, we calculated a preadmission
medication count for each beneficiary, inclusive of all medications (not just psychotropic
medications). To provide context for the number of beneficiaries using relevant medications
for shorter periods of time, we additionally calculated the number of beneficiaries who filled
prescriptions across psychotropic drug classes (described below) for fewer than 28 days in
the 180 days prior to admission.

The primary outcome was incident prescribing at discharge of psychotropic medications
from the following 4 classes: antidepressants, antipsychotics, antiepileptics, and sedative-
hypnotics (including benzodiazepines and nonbenzodiazepine benzodiazepine receptor
agonists or “Z-drugs”). The medications included in each of these categories are in
Supplementary Table S4. Due to the absence of Part D claims during SNF stays, for

PWD who had a SNF stay following hospitalization, we defined post-discharge medication
use as drugs received following discharge from SNF. As such, we determined incident
prescribing based on fills between one day before and seven days after discharge from

the hospital or SNF for drug classes that were not used prior to the hospitalization. We
selected these drug classes because they are commonly used off-label in the management
of the behavioral symptoms of dementia and are clinically significant contributors to central
nervous system (CNS)-active polypharmacy in older adults.® We used a composite outcome
indicating the initiation of at least one new class of psychotropic medication from among
the four classes. If a beneficiary was taking a medication within one psychotropic drug
class (e.g., an antidepressant) prior to admission and was prescribed a different medication
within that same class after discharge, this new medication was not counted as an incident
prescription. This is because our focus was on initiation of new psychotropic drug classes.
A secondary outcome was prolonged use of medications, defined as the proportion of new
users who continued to fill newly prescribed drugs within 90-180 days of discharge (among
those who continued to have Part D coverage and were alive during this period) in line

with other studies.2’-29 Beneficiaries did not necessarily have to have a prescription filled
continuously from days 7-90 to be included in the prolonged use group. We performed
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a stratified analysis by discharge disposition given important clinical differences between
patients returning home versus requiring SNF-level care, comparing prescribing outcomes
between SNF and home discharges using chi-squared tests.

In an exploratory analysis, we assessed associations between clinically relevant patient

and hospitalization factors measurable in administrative claims and the composite outcome
of incident prescribing post-hospitalization of at least one psychotropic drug class. We
examined relationships with multilevel multivariable mixed effect logistic regression models
with adjustment for all the measured patient and hospitalization characteristics and inclusion
of random intercepts for each hospital to account for clustering of care within hospitals.

As missing data were extremely uncommon, with the highest rate in the rurality variable
(0.2%), we used a complete case approach to regression analyses. We used SAS, version 9.4
(SAS Institute, Inc.).

This study was approved by the institutional review board of the University of California,
San Francisco and followed the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline.

Sample characteristics:

Our sample included 117,022 hospitalized PWD, whose characteristics are shown in Table
1. These individuals had a mean age of 81 years, and 63% were female. Race/ethnicity was
distributed as follows: non-Hispanic White (81%), non-Hispanic Black (9%), Hispanic (6%),
and Other (4%). Prior to hospitalization, 63% were using at least 1 psychotropic medication;
10% were using medications from three or more psychotropic classes. These included
antidepressants (used by 44% of PWD prior to admission), antiepileptics (29%, the majority
of which were gabapentinoids), sedative-hypnotics (21%), and antipsychotics (11%). The
median length of stay for hospitalizations was 3 days; 11% of hospitalizations involved ICU
stay, 13% had delirium noted as a discharge diagnosis, and 14% involved discharge to SNF
billed to Medicare. Supplementary Table S5 shows a comparison of relevant characteristics
between those beneficiaries who were discharged to SNF and those discharged to home.

Discharge from hospital with new psychotropic medications and prolonged use:

Figure 1 depicts new post-discharge use and prolonged use of psychotropic medications
across drug classes. The proportion of PWD discharged from the hospital with a new
psychotropic medication ranged from 1.9% (antipsychotics) to 2.9% (antiepileptics); 6.6%
had at least one new class started. Prolonged use of newly prescribed medication classes
was considerably higher across all drug classes, ranging from 36% (sedative-hypnotics) to
55% (antipsychotics) to 63% (antidepressants); across drug classes, prolonged use occurred
in 51%. Among those with prolonged use of newly prescribed medications, the median
number of days supplied for prescriptions in the 180 days following discharge ranged from
100 days for sedative-hypnotics to 202 days for antidepressants (Supplementary Table S6).
The analysis stratified by discharge destination (Supplementary Tables S7 and S8) revealed
that both new post-discharge prescribing and prolonged use occurred at a greater rate in
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those discharged to SNF compared to home (at least one new class was started in 8.7%
discharged to SNF vs. 6.2% discharged to home [P<0.001], and among those who initiated,
57.8% vs. 49.4% had prolonged use, respectively [P<0.001]). Among beneficiaries who
were not taking any psychotropic medications prior to admission, the proportion discharged
from the hospital with a new psychotropic medication was similar to the main analysis
across drug classes (Supplementary Table S9). Supplementary Table S10 shows the number
of beneficiaries who filled prescriptions across psychotropic drug classes for fewer than 28
days in the 180 days prior to admission.

Patient and hospital factors associated with post-discharge prescribing:

Associations between patient and hospital factors and post-discharge prescribing of at least
one new psychotropic class are shown in Table 2. After adjustment for all measured patient
and hospitalization factors, three patient factors were each associated with a lower odds of
post-discharge prescribing of a new psychotropic: use of =5 medications prior to admission
(adjusted odds ratio [aOR]: 0.70, 95% confidence interval [CI]: 0.66—0.74, compared with
<5 medications), higher comorbidity burden (Elixhauser score, 2"d quartile [Q2] vs. Q1,
aOR: 0.87, 95% CI: 0.81-0.93; Q3 vs. Q1, aOR: 0.77, 95% CI: 0.72-0.82; Q4 vs Q1,

aOR 0.75, 95% CI: 0.70-0.80), and non-White race/ethnicity (non-Hispanic Black vs. non-
Hispanic White, aOR: 0.90, 95% CI: 0.82-0.98). Among hospitalization factors, significant
predictors included discharge diagnosis of delirium (aOR 1.76, 95% CI: 1.66-1.87); longer
length of stay (=3 days vs. <3 days, aOR 1.50, 95% CI: 1.42-1.59); discharge to SNF
(compared to home; aOR 1.18, 95% CI: 1.11-1.26); ICU stay (aOR 1.14, 95% CI: 1.06—
1.23); and reason for hospitalization (surgical vs. medical, aOR 0.81, 95% ClI: 0.76-0.87).

Discussion

In a nationally representative sample of Medicare beneficiaries hospitalized for medical

or surgical reasons, community-dwelling older adults with dementia had a strikingly high
degree of baseline psychotropic medication use, while a relatively small proportion—6.6%
—were prescribed at least one new class of psychotropic medications after discharge. Of
these newly prescribed psychotropic medications, a significant proportion—half—were
still in use three to six months after discharge. In exploratory analyses, we identified
several patient and hospitalization factors associated with post-discharge prescribing of
psychotropic medications. These findings suggest hospitalizations likely play a relatively
small role in adding to the overall burden of psychotropic medications taken by community-
dwelling PWD, and that efforts to address new prescribing of such medications among
people with dementia may be better targeted to other healthcare settings. Nevertheless,

it should not be overlooked that prolonged use of newly initiated psychotropics occurs

in a substantial proportion of this population. Additionally, given the high prevalence

of CNS polypharmacy prior to admission, hospitalizations may represent a time to
deprescribe potentially unnecessary or harmful medications in PWD under the right clinical
circumstances.30

Several recent European studies have examined the role of hospitalizations in prescribing
of psychotropic medications among PWD.31-34 Méllers et al. examined this question
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among beneficiaries with dementia enrolled in a German health program, finding new
post-hospital use of psychotropic medications ranging from 1.8% (antidepressants) to 7.1%
(antipsychotics).32 However, the adjudication period for new prescribing was up to 30 days
following discharge in this study, compared to a 7-day window in our study, which provides
a more conservative estimate for prescriptions that were started during the hospitalization
and continued upon discharge. Reinold et al. conducted a cohort study of older adults with
dementia in a single Italian hospital, finding that the Anticholinergic Cognitive Burden
score was higher at discharge compared to preadmission; this was attributed to an increase
in prevalent prescribing of antipsychotics with anticholinergic activity from 12% prior to
admission to 33% at the time of discharge.3! In the US, a handful of studies have focused
specifically on the use of antipsychotics during non-psychiatric hospitalizations. As opposed
to our focus on PWD, these studies focused on adults generally3°:36 and on older cardiac
surgery patients,3” finding that dementia was a risk factor for new in-hospital prescribing of
antipsychotics and potentially excessive doses of these medications.

A striking finding of our study was that many PWD were already taking many psychotropic
medications preadmission, with 63% using at least 1 psychotropic medication and one in ten
using medications from three or more psychotropic classes prior to admission. This latter
finding dovetails with a recent analysis of Medicare beneficiaries that found a prevalence

of almost 14% of CNS-active polypharmacy among PWD (with opioids included in their
definition).# Against this high baseline prevalence, we found a relatively modest incidence
of new prescribing of psychotropics on discharge, in the range of 2-3% per medication
class. This analysis focused on a single hospitalization during a one-year sampling frame;
PWD may nevertheless be readmitted over time, and repeated hospitalizations could lead

to the accrual of more medications. We found that the prescribing rates among hospitalized
PWD without any preadmission psychotropic drug use were similarly modest across drug
classes compared to those in the entire cohort. This finding lends credence to the suggestion
that hospitalizations do not play an outsized role in contributing to the striking burden of
psychotropic medications in this population. Overall, while we were unable to discern the
indication for prescribing these medications in the hospital, it is likely that a significant
proportion were being used for behavioral and psychological symptoms of dementia such as
depression, agitation, or apathy. The relatively low rates may be consistent with providers
avoiding the use of these medications in PWD, or it may be that there was little room for
addition of new psychotropic drug classes given the high preadmission prevalence.

We found that half of PWD who were prescribed a new psychotropic medication during
hospitalization or around the time of discharge continued to use these medications on

a prolonged basis. Additionally, while we defined prolonged use based on a 90-day
timeframe, many beneficiaries whose prescriptions did not reach this threshold were
nevertheless exposed to varying degrees of persistent use in the peri-hospitalization
period (Supplementary Table S6). Among PWD, antidepressants used for depression
and potentially for other neuropsychiatric symptoms of dementia such as agitation have
demonstrated limited efficacy, but this must be weighed against the potential harms of
therapy (e.g., prolongation of the QT interval in those taking citalopram).1:2:33 Sedative
agents such as benzodiazepines carry serious risk of adverse events in older adults—
especially those with cognitive impairment—uwith little evidence of efficacy for behavioral
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symptoms¥-2; as such, prolonged use of these agents among over one-third of new post-
discharge users in our sample is a cause for concern. Similarly, while antipsychotics are
sometimes used for the management of severe behavioral symptoms that pose safety risks,
they are associated with myriad adverse events in PWD including sedation, cognitive
decline, cardiac arrhythmia, and even death.12:3% Furthermore, consensus guidelines
recommend limiting use of these medications to the shortest time period possible, with
attempts at tapering and discontinuation over time.40 These findings raise a concern that
at least some psychotropic medications started during hospitalization or around the time of
discharge for PWD contribute to prolonged use that is potentially inappropriate and lacking
a clear indication.

Some of the associations we observed in the exploratory analysis linking patient and
hospitalization factors to incident psychotropic prescribing were unexpected. Multiple
coexisting medical illnesses and polypharmacy are associated with delirium in older
adults,®41:42 which in turn is associated with off-label antipsychotic initiation during acute
hospitalization.38 In this light, the reason that an increasing Elixhauser comorbidity score
and taking a greater number of preadmission medications were each associated with a lower
odds of receiving a new psychotropic medication at time of discharge is not immediately
apparent. One possible explanation is that individuals with greater comorbidity burden and
polypharmacy were less likely to receive a new psychotropic drug given the fact that they
may have already been taking one or more psychotropic drugs at baseline and possible
awareness about the risks of CNS-active polypharmacy. The findings that PWD with longer
lengths of stay, ICU stays, discharge diagnosis of delirium, and discharge to SNF were more
likely to receive new psychotropic drugs post-discharge support the notion that especially
long or complicated hospitalizations, or those involving SNF discharge, may represent
appropriate targets for programs seeking to contain new initiation of psychotropic drugs
during hospitalization or around the time of discharge.

There are several limitations to consider in interpreting our study. First, cohort identification
relied on a dementia diagnosis in claims data; while this approach confers reasonable
accuracy in capturing dementia diagnoses, 13 it is likely that some individuals with dementia
were not identified, while some individuals were identified who did not actually have
dementia. Second, given the nature of Medicare prescription claims, we were unable to
observe prescribing during hospitalizations and SNF stays, and therefore to know when
precisely during the peri-hospitalization period the decision was made to start medications.
Our primary outcome was incident prescribing within seven days following discharge from
the hospital or SNF of psychotropic medications. It is possible that this may reflect de
novo outpatient prescribing of these medications rather than continuation of medications
started during the acute hospitalization or SNF stay, but this is unlikely given the relatively
short time frame.21 Additionally, we were unable to discern decisions to deprescribe the
psychotropic medications under study during the post-hospitalization period. Third, while
the finding that delirium was associated with a significantly greater odds of receiving a

new post-discharge psychotropic medication is clinically intuitive, identification of delirium
solely using administrative claims is known to have low sensitivity.22 Therefore, we likely
underestimated the true prevalence of delirium in the study sample; the noted association
most likely speaks to a linkage of severe or hyperactive delirium with new prescribing
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of psychotropics. Fourth, our study was not designed to determine the accumulation over
time of psychotropic medication initiation across multiple hospitalizations or the possible
variation in per hospitalization initiation of psychotropic medications across classes.
Additionally, we did not examine new or different medications initiated within a given
psychotropic drug class if a beneficiary was already taking a drug from that class prior

to admission. Finally, these findings may not be generalizable to Medicare Advantage
beneficiaries with dementia.

In conclusion, community-dwelling older adults with dementia who are hospitalized have

a high prevalence of preadmission psychotropic medication use; against this baseline,
hospital discharge with new psychotropic medications is relatively uncommon. Nevertheless,
prolonged use of newly initiated psychotropic drugs occurs in a substantial proportion of this
population. This underscores the importance of continually assessing the potential benefits
and harms of medications started during hospitalization or around the time of discharge.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key points:

. In this nationally representative cohort of 117,022 hospitalized older
Medicare beneficiaries with dementia, 63% were using at least 1 psychotropic
medication preadmission.

. Discharge from the hospital with at least one new psychotropic drug class
occurred in 6.6% (7,542/114,984).

. Among new users of these medications at discharge, half continued to use
them at 3-6 months.
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Why does this matter?

Acute hospitalizations likely play a relatively small role in adding to psychotropic
medications taken by community-dwelling people with dementia (PWD). Nevertheless,
prolonged use of hospital-initiated psychotropic medications is common. This finding
raises the concern that some psychotropic medications started during hospitalization or
around the time of discharge for PWD contribute to prolonged use that is potentially
inappropriate and lacking a clear indication.
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Flow diagram depicts .
how measures are Already taking . .
calculated for a antipsychotic at Dld.mt rece‘lve an
representative drug I;gsoell‘izn/iﬂ 022 :J::;\F::y;::ty“s: of :-ied or" df
; ; ) ), isenrolled from
class (antipsychotics) (11%) discharge R
days and 180 days
Hospitalized Not taking 101,971/103,980
N=117,022 antipsychotic at (98%) 475/2,009 (24%)
baseline No prolonged use of
103,980/117,022 - antipsychotics between
(89%) Rec.elved an. : : 3-6 months
antipsychotic Did not die or 689/1,534 (45%)
within 7 days of \ disenroll from Part
discharge (“post- D between 7 days
discharge use”) and 180 days
Prolonged use of
2,009/103,980 (2%) 1,534/2,009 (76%) antipsychotics between
3-6 months
845/1,534 (55%)
Characteristic Antipsychotics Sedative-Hypnotics | Antidepressants Antiepileptics At least one new
psychotropic drug class
Using 13042 51879 33681 -
medication prior (11%) (44%) (29%)
to
hospitalization
Post-discharge 2009/103980 2283/92893 1684/65143 2426/83341 7542/114984
use (among (1.9%) (2.6%) (2.9%) (6.6%)
those not using
at baseline)
Prolonged use 845/1534 859/1366 1047/2071 3126/6131
(among new (55.1%) (62.9%) (50.6%) (51.0%)
users at hospital
discharge)

Figure 1: Incident post-discharge use and prolonged use of psychotropic drugs among
hospitalized older adults with dementia, with exemplar flow diagram depicting antipsychotic

use

The flow diagram shows how measures are calculated for a representative drug class
(antipsychotics); all prescribing outcomes are included in the accompanying table. For the
prolonged use measure, the denominator excludes individuals who either died before or
during the 90-180 day range following hospital discharge or did not have continuous Part D
insurance during this period.
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Characteristic

Hospitalized Medicare beneficiaries with

dementia
N =117,022
Patient factors
Age, years, Mean (SD) 81.0 (7.7)
68-75 33187 (28%)
76-85 48194 (41%)
>86 35641 (31%)
Sex
Female 73961 (63%)
Male 43061 (37%)
Race/ethnicity
Non-Hispanic White 94565 (81%)
Non-Hispanic Black 10666 (9%)
Hispanic 7366 (6%)
Other 4425 (4%)
Medicaid dual eligibility
Yes 37364 (32%)
No 79658 (68%)
Rurality status
Rural 25207 (22%)
Urban 91635 (78%)
Elixhauser comorbidity score, Median (IQR) 16 (9, 24)
Preadmission medication count, Median (IQR) 8(5,11)

Preadmission psychotropic medication use (% of beneficiaries using at least one drug
within each category or sub-category)

Antipsychotics

13042 (11%)

Sedative-hypnotics 24129 (21%)
Benzodiazepines 21180 (18%)
“Z-drugs” 4305 (4%)

Antidepressants 51879 (44%)

Antiepileptics 33681 (29%)
Gabapentinoids (gabapentin and pregabalin) 22569 (19%)
Other Antiepileptics 14895 (13%)

Preadmission number of psychotropic drug classes

None 43199 (37%)
1 38643 (33%)
2 23490 (20%)
3 9652 (8%)
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Characteristic

Hospitalized Medicare beneficiaries with
dementia
N =117,022

2038 (2%)

Hospitalization factors

Length of stay, days, Median (IQR) 3(2,5)
ICU stay as part of hospitalization 12383 (11%)
Discharge diagnosis of delirium 15654 (13%)

Discharge destination

Skilled nursing facility

16915 (14%)

Home 100107 (86%)
Reason for hospitalization

Medical 92563 (79%)

Surgical 24452 (21%)

For Medicare beneficiaries with dementia with multiple hospitalizations during the study period, we selected one admission at random for analysis.
For race/ethnicity, the Other category includes beneficiaries with race/ethnicity of Unknown, Asian/Pacific Islander, and American Indian/Alaska
Native. “Z-drugs” refers to non-benzodiazepine, benzodiazepine receptor agonists. The preadmission medication count includes all medication
categories (not just psychotropic medications). The preadmission psychotropic medication use rows refer to individuals taking at least one drug
from each category. Percentages are rounded to the nearest integer and may not sum to one hundred percent for each category as a result.
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Associations between patient and hospitalization factors and post-discharge prescribing of at least one new

psychotropic drug class

Characteristic

Unadjusted Associations

Adjusted Associations

Odds Ratio (95% Confidence

Odds Ratio (95% Confidence

Medical]

Interval) P value Interval) P value
Patient factors
Age, years [ref: 68-75 years]
76-85 1.05(0.99, 1.11) 0.09 1.00 (0.94, 1.06) 0.14
>86 1.07 (1.01, 1.14) 0.95 (0.89, 1.01)
Female sex 1.05 (1.00, 1.10) 0.04 1.02 (0.97, 1.07) 0.44
Race/ethnicity [ref: Non-Hispanic White]
Non-Hispanic Black 0.91 (0.83,0.99) 0.90 (0.82, 0.98)
0.006 0.01
Hispanic 0.89 (0.80, 0.99) 0.90 (0.80, 1.00)
Other 0.88 (0.77, 1.00) 0.88 (0.77, 1.01)
Medicaid dual eligible status 0.97 (0.92, 1.02) 0.22 1.00 (0.94, 1.06) 0.97
Urban living status 1.04 (0.98, 1.10) 0.25 1.01 (0.95, 1.07) 0.78
Elixhauser comorbidity score [ref:
Quiartile 1]
Quartile 2 0.94 (0.88, 1.00) <0.001 0.87 (0.81, 0.93) <0.001
Quartile 3 0.84 (0.79, 0.90) 0.77 (0.72, 0.82)
Quartile 4 0.83 (0.78, 0.89) 0.75 (0.70, 0.80)
=5 medications used at baseline 0.69 (0.65, 0.72) <0.001 0.70 (0.66, 0.74) <0.001
Hospitalization factors

;;Z%ﬁgﬁf(gtgg;g; index hospitalization 1,59 (150, 1.67) <0.001 1.50 (1.42, 1.59) <0.001
ICU stay as part of hospitalization 1.17 (1.08, 1.25) <0.001 1.14 (1.06, 1.23) <0.001
Discharge diagnosis of delirium 1.87 (1.76, 1.98) <0.001 1.76 (1.66, 1.87) <0.001
ai)srcnrgrge to skilled nursing facility [ref: 1.43 (135, 1.52) <0.001 1.18 (111, 1.26) <0.001
Surgical reason for hospitalization [ref: 0.85 (0.80, 0.90) <0.001 0.81(0.76, 0.87) <0.001

The results reflect multilevel mixed-effect logistic regression models, with random intercepts for each hospital and, in adjusted analyses, with

inclusion of all listed variables.
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