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Objective: To examine whether and how the COVID-19 pandemic affected the
use of antipsychotics among residents with Alzheimer’s disease and related
dementias in nursing homes. Design: Observational study based on the Minimum Data Set and Medicare claims. Setting: Medicare- and/or Medicaid-certified nursing homes. Participants: Nursing home residents diagnosed with
Alzheimer’s disease and related dementias between 2017 and 2020.
Measurements: The main outcome variable was any antipsychotic use during
a quarter. The secondary outcome was certified nursing assistants’ staffing
hours per bed per day in a quarter. We categorized nursing homes into quartiles based on the distribution of nursing home racial and/or ethnic composition. To explore the relationship between the COVID-19 pandemic and the
frequency of antipsychotic use, we estimated a linear probability model with
robust standard errors, individual and facility random effects. We used a similar model for certified nursing assistant hours. Results: About 23.7% of residents with ADRD had antipsychotic uses during the study period. The frequency
of antipsychotic use declined from 23.7%−23.1% between the first quarter of
2017 (2017Q1) and the first quarter of 2020 (2020Q1) but increased to 24.8%
by the last quarter of 2020 (2020Q4). Residents in all four racial and/or ethnic
groups experienced an increase in antipsychotic use during the COVID-19 pandemic, but the extent of the increase varied by race and/or ethnicity. For example, while residents in the very-high minority nursing homes experienced a
greater increase in antipsychotic use than did the residents of other nursing
homes at the beginning of the pandemic, the increasing trend during the pandemic was smaller in the very-high minority nursing homes compared to the
low-minority nursing homes (0.2 percentage points less, p<0.001, based on
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heteroskedasticity-robust t statistics, t = 3.67, df = 8,155,219). On average, the
certified nursing assistant hours decreased from 1.8−1.7 hours per bed per day
between 2017Q1 and 2020Q1, and further decreased to 1.5 hours per bed per
day by 2020Q4. There was also a decreasing trend in staffing hours across all
racial and/or ethnic groups during the pandemic. Conclusions and
Relevance: The COVID-19 pandemic was associated with an increase in the
use of antipsychotics among nursing home residents with Alzheimer’s disease
and related dementias and decreased staffing of certified nursing assistants,
especially among nursing homes with a high minority penetration. Future
research is needed to explore means for reducing antipsychotic use, particularly
in homes with a high penetration of minority residents. (Am J Geriatr Psychiatry
2022; &&:&&−&&)

Highlights
What is the primary question addressed by this study?
 Did the COVID-19 pandemic increase the use of antipsychotics among nursing home residents with
Alzheimer’s disease and related dementias (ADRD)?
 How did the impact of the pandemic on antipsychotic use vary by nursing home racial and/or ethnic minority composition?
What is the main finding of this study?
 The COVID-19 pandemic was associated with higher antipsychotic uses among nursing home residents with
ADRD. At the beginning of the pandemic, very-high minority nursing homes were associated with an additional 2.9 percentage-points increase (p = 0.005) in the probability of antipsychotic use compared to lowminority nursing homes.
What is the meaning of the finding?
 The COVID-19 pandemic has contributed to an increase in the use of antipsychotics and nursing homes
with high minority penetration experienced more severe adverse impacts from the pandemic.

INTRODUCTION

T

he COVID-19 pandemic has disproportionately
affected nursing home (NH) residents, whose
deaths have accounted for 17% of all COVID-related
deaths in the US.1,2 The pandemic has created challenges in caring for NH residents, and in particular
for those most vulnerable, such as the residents with
Alzheimer’s disease and related dementias (ADRD),
who represent almost half of the NH population.3
The pandemic also impacted NH staff, with more
than one million infected by COVID-19,2 and many
leaving the industry due to stress, burnout, and
increasing workloads.4,5 To mitigate the nursing staff
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shortage, states lowered the training requirements for
newly hired nursing aides.6
Not surprisingly, the pandemic appears to have
worsened NH care quality as measured by increased
risks of falls with injury and higher rates of pressure
ulcers.7,8 During the pandemic, NHs have implemented policies to reduce in-person contacts and
restrict family visits.9 For patients with ADRD, such
restrictions may have additionally impacted their
mental health, increased the incidence of psychiatric
and behavioral symptoms, and exacerbated verbal
and physical aggressiveness.4,10−12
Antipsychotics are commonly used to manage
behavioral and psychological symptoms among residents with ADRD and to reduce the burden on staff.
However, there are serious concerns about the safety
of antipsychotic use among older adults.13,14 Studies
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found that antipsychotic use among older adults with
ADRD was associated with higher risks of mortality,15 cardiovascular diseases,16 fractures,17 and pneumonia.18−20 Historically, the lack of training in
managing the care of residents with ADRD and staffing shortages, were associated with higher risks of
antipsychotic use and other adverse health conditions
among NH residents.21−23
NH staff shortage, reduced staff training, and the
effects of social isolation have raised the concern of
the possible overuse of antipsychotic medications
during the pandemic.24 While there has been a steady
declining trend in the use of antipsychotics in NHs in
the past decade,25 the pandemic may have reversed
it, exposing more residents to antipsychotic use.
Indeed, a recent study found a statistically signiﬁcant
increase in antipsychotic use during the COVID-19
pandemic in NHs in Ontario, Canada, between March
and September of 2020.26 However, there have been
no studies on the possible impact of the COVID-19
pandemic on antipsychotic use among residents with
ADRD in NHs in the U.S. Moreover, the impacts of
the pandemic may have disproportionately affected
NHs serving high proportions of racial/ethnic minority residents. NHs serving a high proportion of
minorities are known to have fewer resources, lower
quality of care,27 and have experienced more COVID19 cases and deaths than low-minority NHs.28−31 To
date, there is no empirical study on how the pandemic inﬂuenced antipsychotic use in NHs serving a
high- versus low-proportion of minorities.
The main aim of our study was to examine whether
the COVID-19 pandemic signiﬁcantly increased the
use of antipsychotics among residents with ADRD in
NHs. We further assessed how the impact of the pandemic on antipsychotic use among residents with
ADRD varied by NH racial and/or ethnic minority
composition. Because certiﬁed nurse assistants (CNAs)
were essential in providing non-pharmacological
care,32 we also examined whether the COVID-19 pandemic reduced CNA stafﬁng in NHs.

METHODS
Data. We linked the Minimum Data Set (MDS) 3.0
with Medicare Master Beneﬁciary Summary File
(MBSF) for the calendar years (CY) 2017−2020. We used
100% national MDS and MBSF data ﬁles. The MDS is an
Am J Geriatr Psychiatry &&:&&, && 2022

assessment tool conducted for all residents in Medicareand/or Medicaid- certiﬁed NHs. The MDS assessments
contain information on residents’ use of antipsychotics
as well as on their health conditions and diagnoses. The
MBSF contains basic information on individual demographics, such as race, ethnicity, gender, and age. We
also used the CMS Nursing Home Compare (NHC)
data and Payroll-Based Journal data (PBJ). NHC contains information on NH characteristics, such as ownership and bed size. PBJ contains information on NH
stafﬁng for registered nurses (RNs), licensed practical
nurses (LPNs), and CNAs. We obtained the 2018
national Area Deprivation Index (ADI) from the Neighborhood Atlas website.33 ADI captures the socio-economic status of a neighborhood, and its values range
from 1−100, with a higher value indicating a more economically deprived community.
Cohort. The study cohort included Medicare-eligible
NH residents reported as Hispanic, Black (non-Hispanic), or White (non-Hispanic) in the MBSF who were
diagnosed with ADRD between CY2017 and 2020. The
identiﬁcation of ADRD was based on the MDS (diagnosis checkboxes and International Classiﬁcation of Diseases version 10, ICD-10). In total, the analytical sample
included 10,958,967 person-quarters over the 2017
−2020 time period (2,787,961unique individuals). A
total of 15,751 NHs were included in the study cohort.
Variables. The main outcome variable was any antipsychotic use during a quarter. The secondary outcome was CNA hours per bed per day in a quarter.
We used PBJ rather than the NHC to deﬁne CNA
hours because PBJ reported actual working hours,
while NHC reported adjusted working hours and
changed the method to calculate the CNA hour measure in 2018.34 The key independent variables of interest included the racial and/or ethnic composition of
an NH, an indicator for the onset of the COVID-19
pandemic (i.e., after April 1, 2020), a time trend variable representing the 16 quarters in the study period,
and another time trend variable representing three
quarters of the COVID pandemic. The NH racial
and/or ethnic composition was calculated as the percentage of Black and Hispanic residents among all
NH residents across the study period. We then categorized NHs into quartiles based on the distribution
of NH racial and/or ethnic composition, with homes
in the ﬁrst quartile serving the fewest Black and/or
Hispanic residents and in the 4th quartile serving the
highest percentage.
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We also accounted for individual age, gender, race,
marital status, aggressive behavior, and cognitive
impairment as covariates in the regression analyses.
Aggressive behavior was measured by the aggressive
behavior scale (ABS). ABS was a composite score
based on the MDS.35 The scale ranged from 0−12,
with a higher score indicating more severe behavioral
problems. Based on the literature, we considered
those with ABS greater than one as having any
behavioral issues.36 The cognitive function scale
(CFS) measured cognitive performance based on the
MDS items. The CFS ranges from 0−6, with six as the
highest level of impairment. As in prior studies,
we deﬁned the CFS score of 5−6 as a severe
impairment.37 We linked the individual residential
zip codes with the Neighborhood Atlas data and
used ADI as a proxy for individual-level socioeconomic status. We categorized a community as being
disadvantaged if the ADI was at least 85.38
Facility-level characteristics included the ownership and the total number of beds. We also linked NH
zip codes with the Neighborhood Atlas data and
obtained the ADI.
Statistical Analysis. We ﬁrst examined the frequency of antipsychotic use and CNA hours per bed
per day across NHs with different racial and/or ethnic minority compositions. To explore the relationship between the COVID-19 pandemic and the
frequency of antipsychotic use, we estimated a linear
probability model39 with robust standard errors, individual and facility random effects. We used the linear
probability model because it was computationally
efﬁcient, given the study’s large sample size, and
allowed for the direct interpretation of the coefﬁcients
(i.e., the difference in the probability of antipsychotic
use across NH groups), especially the interaction
terms.40 In the regression model, we created variables
containing a linear spline of time (with knots as the
starting of the pandemic [2020Q2]) to allow for different trends in antipsychotic use before and during the
pandemic. We also included NH racial and/or ethnic
minority composition, an indicator of the onset of the
COVID-19 pandemic period, and sets of two-way
interactions in the regression model. More speciﬁcally, we included a set of interactions between NH
racial and/or ethnic subgroups and the time splines
to examine variations in the trend of antipsychotic
use across NH subgroups before and during the pandemic; and a set of interactions between NH
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subgroups and the COVID-19 pandemic indicator to
examine variations in the discrete change in antipsychotic use across NH subgroups at the beginning of
the pandemic. In all analyses, we controlled for other
individual-level and facility-level covariates. We used
linear models and performed similar analyses to
examine the relationship between the pandemic and
CNA stafﬁng at the NH level.
Sensitivity Analysis. Previous studies have suggested
that NH ownership status and its location, especially
the socio-economic status of the community, may affect
health providers’ response to policies and public health
issues.41,42 Therefore, we performed analyses among
NHs by proﬁt versus non-proﬁt and among NHs in
poor versus more afﬂuent communities, similar to the
analyses among NH racial and/or ethnic subgroups
groups. In addition, because facility size may be closely
related to the COVID outbreak,39 we also tested
whether the relationship between antipsychotic use and
the pandemic varied by NH size. Lastly, we performed
analyses to examine the relationship between the pandemic and LPN/RN stafﬁng at the NH level.
The statistical analyses were performed by SAS 9.4
(SAS Institute Inc.) and STATA 17 (StataCorp LLC.)
The University of Rochester Research Subjects Review
Board has reviewed and approved this study.

RESULTS
Relationships Between Antipsychotic Use and the
Pandemic
About 23.7% of residents with ADRD had antipsychotic uses during the study period. Between 2017Q1
and 2020Q1, the frequency of antipsychotic use
declined from 23.7%−23.1% (t test, df = 1,400,250,
t = 1.10, p = 0.136). However, by 2020Q4 it increased
to 24.8% (t test, 23.7% versus 24.8%, df = 1,283,154,
t = 19.35, p<0.001). Overall, antipsychotic use was
higher in NHs with a greater minority penetration.
For example, antipsychotic use across the study
period was 20.9%, 22.7%, 24.3%, and 25.9% (ANOVA
test, df [3; 10,958,963], F = 232.76, p<0.001) in low,
medium-low, high, and very-high minority NHs,
respectively. In Figure 1 Panel A, we presented the
frequency of antipsychotic use across the study
period by NH groups. Model 1 in Table 1 presents
regression results for the use of antipsychotics,
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controlling for individual and facility random
effects. NHs with a higher percentage of minorities
generally had a higher likelihood of antipsychotic
use. For example, high- and very-high-minority
NHs had a 6.2 (95% CI: [5.7, 6.6], p<0.001, based
on heteroskedasticity-robust t statistics, t = 26.67,
df = 8,155,219) and 9.3 (95% CI: [8.9, 9.8], p<0.001,
based on heteroskedasticity-robust t statistics, t =
39.53, df = 8,155,219) percentage-points higher

probability of antipsychotic use among residents
with ADRD than low-minority NHs at the beginning of the study period (2017Q1). Full results
from the model were shown in Table A2.
All four NH groups experienced an increasing
trend in antipsychotic use during the COVID-19 pandemic. At the beginning of the pandemic (2022Q2),
there was a 0.7 (95% CI: [0.5, 0.8], p<0.001, based on
heteroskedasticity-robust t statistics, t = 9.03, df =

FIGURE 1. Average Antipsychotic Use and CNA Hours in Each Quarter By NH Groups, 2017−2020. We calculated racial and/or ethnicity composition of a nursing home (NH) as the average percent of Blacks and/or Hispanics between 2017 and 2020, then we categorized NHs into four mutually exclusive groups based on the percent of Blacks and/or Hispanics: low (0% to <1.5%), medium-low
(1.5% to <7.2%), high (7.2% to <23.7%), and very-high (≥23.7%) percent minorities, with each accounting for approximately 25%
of all NHs. The Covid-19 pandemic period was defined as the second to fourth quarter of 2020 (2020Q2 to Q4). Antipsychotic use
was defined as percent of NH resident with ADRD who has any antipsychotic use during a quarter based on the Minimum Data Set.
Certified nursing aide (CNA) hours was defined as CNA hours per bed per day based on the Nursing Home Compare data and Payroll-Based Journal data.
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TABLE 1.

Antipsychotics Use and CNA Hours Changes during Covid-19 Pandemic, 2017−2020. Linear Probability Models with
Selected Variables, Adjusting County, Facility, and Individual Covariates

Outcome Variables
NH Subgroups (Ref: Low Minority)
Medium-Low
≥1.5% to < 7.2%
High
≥7.2% to < 23.7%
Very High
≥23.7%
Timec
NH Groups £ Timed
Medium-Low £ Time
High £ Time
Very High £ Time
Pandemic indicatore
NH Groups £ Pandemic indicator f
Medium-Low £ Pandemic
High £ Pandemic
Very High £ Pandemic
Post Pandemic Timeg
NH Groups £ Post Pandemic Timeh
Medium-Low £ Post Pandemic Time
High £ Post Pandemic Time
Very High £ Post Pandemic Time
Individual Characteristics
Facility Characteristics
Area Deprivation Index
Individual Random Effects
Facility Random Effects
N of Individual-quarter
N of Individuals
N of NH-quarter
N of NHs

Model 1 Antipsychotics Use b
Coefficients (Robust Standard Errors)
0.0291b (0.00229)
b

Model 2 CNA Hours Per Bed Per Day b
Coefficients (Robust Standard Errors)
0.0275 (0.0226)

0.0616 (0.00231)

0.0728a (0.0362)

0.0933b (0.00236)

0.142b (0.0409)

0.000705b (0.0000576)
0.00126b (0.0000773)
0.00250b (0.0000758)
0.00346b (0.0000747)
0.00659b (0.000730)
0.000640 (0.0100)
0.0178 (0.0105)
0.0290a (0.0103)
0.00561b (0.000513)
0.000193 (0.000664)
0.00151a(0.000662)
0.00242b (0.000660)
Yes
Yes
Yes
Yes
Yes
10,958,967
2,787,961
−
15,751

0.00742b (0.000571)
0.00175a (0.000814)
0.00489b (0.000887)
0.00544b (0.000766)
0.0470b (0.00486)
0.465a (0.0499)
0.464a (0.0526)
0.508a (0.0495)
0.0689b (0.00245)
0.0278b (0.00344)
0.0250b (0.00351)
0.0261b (0.00340)
−
Yes
Yes
−
Yes
−
−
202,147
15,751

CNA = certified nursing aide; NH = nursing home.
a
p<0.05,
b
p<0.001; p values were based on the Heteroskedasticity-robust t statistics. The df of Model 1 and 2 were 8,155,219 and 186,372, respectively.
c
: Time trend was coded as 0-15 to represent the 16 quarters in the study period. The coefficient captured trends in antipsychotic use /CNA
hours in the low-minority NHs prior to the pandemic.
d
: The coefficients captured the differences in time trend in antipsychotic use/CNA hours between NH subgroups (low-minority NHs as the
references) prior to the pandemic.
e
: The pandemic indicator was coded as 0/1; the coefficient captured the discrete change (i.e., intercept shift) in antipsychotic use/CNA hours
in low-minority NHs at the beginning of the pandemic (i.e., 2020Q2).
f
: The coefficients captured differences in intercept shift across NH subgroups, with low-minority NHs as the reference.
g
: The post-pandemic trend was coded as 0-2, representing the three quarter in the pandemic. The coefficient captured the changes in the slope
during the pandemic (relative to prior pandemic) in low-minority NHs.
h
: Coefficients captured the differences in slope changes across NH subgroups during the pandemic, with low-minority NHs as the reference.
This table included selected variables. Full results were shown in Appendix-Table 2&3.

8,155,219) percentage-points increase in the probability of antipsychotic use in low-minority NHs, and an
additional 2.9 percentage-points increase (95% CI:
[0.09, 0.49], p = 0.005, based on heteroskedasticityrobust t statistics, t = 2.82, df = 8,155,219) in the probability of antipsychotic use in very-high minority NHs
(i.e., the coefﬁcients for the interactions between NH
groups and the pandemic indicator). We also
observed varying increasing trends in antipsychotic
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use across all NH subgroups during the pandemic.
For example, compared with low-minority NHs, the
increasing indicators in antipsychotic use (i.e., the
coefﬁcient of the interactions between NH groups
and the post-pandemic indicator) was smaller for
high-minority (slope difference = - 0.002, 95% CI:
[-0.0028, -0.0002], p = 0.023, based on heteroskedasticity-robust t statistics, t = 2.28, df = 8,155,219) and
very-high-minority (slope difference = - 0.002, 95%
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CI: [-0.0037, -0.0011], p<0.001, based on heteroskedasticity-robust t statistics, t = 3.67, df = 8,155,219) NHs
during the pandemic. To ease the interpretation of
these ﬁndings, we presented changes in the slopes
and the interactions of antipsychotic use before and
after the COVID-19 pandemic in Figure 2 Panel A.
Relationship Between CNA Staffing and the
Pandemic
NH stafﬁng decreased during the pandemic
(Figs. 1 and 2 B panels). On average, CNA hours
decreased from 1.8−1.7 per bed per day between
2017Q1 and 2020Q1 (t test, df = 29,254, t = 5.32,
p<0.001), and further declined to 1.5 hours per bed
per day by 2020Q4 (t test, 1.8 versus 1.5, t = 38.90,
df = 29,702, p<0.001). CNA hours were higher among
NHs with the lowest minority concentration compared to the other three NH groups (ANOVA, df [3;
202,143], F = 491.89, p<0.001) across the study period.
In Figure 1 Panel B, we presented changes in the average CNA hours by NH groups across the study.
As presented in Model 2 in Table 1, NHs with a
higher proportion of minorities generally had lower
CNA stafﬁng compared to low-minority NHs. The
pandemic further decreased CNA stafﬁng in NHs.
For example, at the beginning of the pandemic, the
adjusted CNA hours declined by 0.05 hours per bed
per day (95% CI: [0.04, 0.06], p<0.001, based on heteroskedasticity-robust t statistics, t = 9.67, df = 186,372)
in low-minority NHs and by an additional 0.51 hours
per bed per day (95% CI: [0.41, 0.61], p<0.001, based
on heteroskedasticity-robust t statistics, t = 10.52,
df = 186,372) in very high-minority NHs (i.e., the coefﬁcient between NH groups and the pandemic indicator). There was a decreasing trend in CNA levels
during the pandemic, but it varied by NH subgroups.
For example, the decreasing trend in each quarter
during the pandemic was 0.03 hours per bed per day
smaller (95% CI: [0.02, 0.04], p<0.001, based on heteroskedasticity-robust t statistics, t = 7.68, df = 186,372)
in very-high-minority NHs compared with lowminority NHs. To ease the interpretation, we presented the changes in CNA hours before and during
the pandemic in low-minority NHs and very highminority NHs in Figure 2 Panel B.
We also examined the effects of the COVID-19 pandemic on RN and LPN hours (Table A3). Compared
to the time trend before the pandemic, RN and LPN
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stafﬁng hours also decreased during the pandemic.
Changes in RN and LPN hours did not show signiﬁcant differences across the four NH subgroups.
Effects of Other Covariates and Sensitivity
Analyses
The results of full models are presented in Tables
A2 and A3. Older age (85 and above) and minority
residents (Black/Hispanic) were less likely to use
antipsychotics. Residents with severe cognitive
impairment or aggressive behavior were more likely
to have antipsychotic use. Although for-proﬁt NHs
and NHs in more disadvantaged communities were
associated with lower stafﬁng hours, residents in forproﬁt NHs or residing in disadvantaged communities
were not associated with higher antipsychotic use.
We further examined whether the impact of the
COVID-19 pandemic on antipsychotic use varied
among for-proﬁt versus non-proﬁt NHs, large versus
small NHs, or among NHs in disadvantaged versus
less-disadvantaged communities in Table A4 and A5.
The results did not show a signiﬁcant difference in
the impact of the COVID-19 pandemic on antipsychotic use among either for-proﬁt versus non-proﬁt,
large versus small, or among NHs in disadvantaged
versus less-disadvantaged communities.

DISCUSSION
We examined the antipsychotic use among NH residents with ADRD before and during the COVID-19
pandemic and found an increase in antipsychotic use
during the pandemic. In addition, we found that the
COVID-19 pandemic was associated with a decrease
in CNA hours. These changes varied by the racial
and/or ethnic composition of NHs.
Consistent with the existing literature,26,43 we
found an increase in antipsychotic use among NH
residents with ADRD during the pandemic. The
effect size was moderate but meaningful. For
instance, the pandemic was associated with a 2.4
percentage point higher frequency of antipsychotic
use by the end of 2020. In other words, the frequency of antipsychotic use increased by 8.9%
three quarters into the pandemic. Many restrictions
adopted by NHs during the pandemic were necessary to control the infection and protect residents
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FIGURE 2. Estimations of The Effects of Covid-19 Pandemic on Antipsychotic Use and CNA Hours by NH Groups. CNA represented
certified nursing aide. We calculated racial and/or ethnicity composition of a nursing home (NH) as the average percent of Blacks
and/or Hispanics between 2017 and 2020 then we categorized NHs into four mutually exclusive groups based on the percent of
Blacks and/or Hispanics: low (0% to <1.5%), medium-low (1.5% to <7.2%), high (7.2 to <23.7%), and very-high (≥23.7%) percent
minorities, with each accounting for approximately 25% of all NHs. For easy of understanding, we just presented the estimations
among low minority NHs and very high minority NHs. The Covid-19 pandemic period was defined as the second to fourth quarter
of 2020 (2020Q2 to Q4). The estimations of slopes and the differences of intercepts were based on the Model 1 and 2 in Table 1. We
used the Wald test to compare two adjusted probabilities (i.e., B−A and D−C) and the df of all Wald tests equal to one.

from becoming sick and perhaps dying. These
restrictions, which increased isolation, may have
exacerbated loneliness and disrupted routine activities, thus having had unintended consequences on
residents’ mental health, especially for individuals
with ADRD. The pandemic and the added stress
on staff made it more difﬁcult to provide appropriate care and manage residents’ behavioral problems, leading to increased antipsychotic use.
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Furthermore, we found that the increase in antipsychotic uses was signiﬁcantly greater in NHs
with a higher concentration of minority residents,
especially at the beginning of the pandemic. Highminority NHs are likely to be resource-poorer and
have been especially affected by the pandemic in a
number of ways.44−46 The challenges of balancing
the efforts to control the infection, minimizing the
impact on residents’ mental health, and providing
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proper management of behavioral issues, were
even greater for minority-serving NHs.47,48 These
NHs, even before the pandemic, were less likely to
provide appropriate mental health-related services
and had a higher frequency of antipsychotic
use.49,50 The pandemic aggravated the pre-existing
challenges in these NHs as they may have struggled to control the outbreak of COVID-19 cases
while dealing with the stafﬁng shortage. Indeed,
we found that NHs with a high proportion of
minorities experienced a greater decrease in CNA
stafﬁng at the beginning of the pandemic. To mitigate nursing staff shortage, states implemented
policies to relax the requirement on training for
newly hired workers during the pandemic.6 This
policy may also have led to inadequate dementia
care in NHs, especially in minority-serving NHs.
Technologies, such as telemedicine,51 may have
the potential to improve residents’ well-being and
mental health without incurring an additional burden on infection control.52,53 For example, telecommunication can be used to allow residents to be
connected to their family or friends and mitigate
the negative impact on mental health among residents with ADRD. In fact, Alzheimer’s Association
published a guideline for current caregivers to
improve the care delivery for people with ADRD
during the pandemic by scheduling telephone or
video calls with families and friends, active observation and response to dementia-related behaviors,
and sharing of person-centered information across
the care team.10 The extent to which NHs, including those serving a high proportion of minority
residents, have adopted such technologies is not
clear. As the reliance on these technologies will not
likely disappear with the pandemic’s waning, it
may be important to ensure that all NHs are well
equipped to use telehealth technologies.

IMPLICATIONS
Our ﬁndings showed an increase in antipsychotic
use among residents with ADRD during the COVID-19
pandemic. This is troubling given the association
between exposure to antipsychotics and safety risks for
patients in general and COVID-19 patients in particular.54 The results of this study also suggested a decrease
in CNA hours during the pandemic. Although
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restoring the healthcare workforce to the pre-pandemic
levels has been challenging, NH providers and policymakers may consider other possible avenues to ensure
the quality of care for residents with ADRD. These may
include speciﬁc training for current workers, strategies
facilitating the connection between residents and their
families and friends, and telemedicine approaches to
improving access to mental health providers. NHs with
high minority penetration experienced more severe
adverse impacts from the COVD-19 pandemic. Future
research is needed to explore the reasons underlying
this increase in antipsychotic use and to explore means
for reducing antipsychotic use, particularly in homes
with high penetration of minority residents.

LIMITATIONS
There are some limitations of this study. First, the
number of NH residents with ADRD decreased after the
pandemic (Fig. A1). It is possible that residents with less
severe health conditions may have been discharged
from NHs during the COVID-19 pandemic. In that case,
the probability of antipsychotic use would increase
among the remaining residents with more severe cognitive and psychical impairments. Nonetheless, after
adjusting for individual cognitive and behavioral function, the association between the COVID-19 pandemic
and outcome variables was still signiﬁcant. Second, the
antipsychotic use measures (i.e., any antipsychotic use
in a quarter) were based on the MDS assessments. We
may not be able to capture all the prescriptions of antipsychotics. Nonetheless, MDS-based antipsychotic use
is used as a NH quality measure by the CMS. In addition, as the MDS did not include information on prescriptions, dosage, generic and/or brand names, or
length of use, we were not able to further evaluate
whether the medication use was appropriate or not.
Future studies may be needed to examine the misuse
and/or overuse of antipsychotics during the pandemic.

CONCLUSIONS
The COVID-19 pandemic has contributed to an
increase in the use of antipsychotics among residents
with ADRD and a decrease in CNA hours within US
NHs. The decrease in front-line nursing staff working
hours made it more challenging to mitigate or reverse
the increasing in antipsychotic use during the
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COVID-19 pandemic. Medicare beneﬁciaries with
ADRD residing in NHs with higher penetration of
minorities were more likely to receive antipsychotic
medications than the residents in low minority NHs.

DATA STATEMENT
Study ﬁndings were presented at the Academy Health
Annual Research Meeting in Washington DC., in June of
2022.

AUTHOR CONTRIBUTIONS
DISCLOSURE

Di Yan was responsible for conceptualization,
methodology, and writing the manuscript. Helena
Temkin-Greener was responsible for the conceptualization, methodology, and writing - review and
editing. Shubing Cai was responsible for the conceptualization, methodology, resources, writing review and editing, and funding acquisition.

None of the authors had any conﬂicts of interest.

APPENDIX
Tables A1-A5 and Fig. A1

References
1. CDC. COVID Data Tracker. Centers for Disease Control and Prevention. Available at: https://covid.cdc.gov/covid-data-tracker/
#trends_totaldeaths. Published 2022.
2. CMS. COVID-19 Nursing Home Data. CDC National Healthcare
Safety Network. Available at: https://data.cms.gov/covid-19/
covid-19-nursing-home-data. Published 2022.
3. CDC. FastStats: Alzheimer Disease. National Center for Health
Statistics. Available at: https://www.cdc.gov/nchs/fastats/alzheimers.htm. Published 2022.
4. UsAgainstAlzheimer’s. UsAgainstAlzheimer’s Survey Four on
COVID-19 and Alzheimer’s Community Summary of Findings for
June 2020 Survey. UsAgainstAlzheimer’s. Available at: https://
www.usagainstalzheimers.org/sites/default/files/2020-06/UsA2COVIDSurvey4Summary6.25.20.pdf. Published 2020.
5. White EM, Wetle TF, Reddy A, et al: Front-line nursing home staff
experiences during the COVID-19 pandemic. J Am Med Dir
Assoc 2021; 22:199–203;doi:10.1016/j.jamda.2020.11.022
6. CMS. Toolkit on State Actions to Mitigate COVID-19 Prevalence
in Nursing Homes. Washington (DC); 2021. Available at:
https://www.cms.gov/files/document/covid-toolkit-states-mitigate-covid-19-nursing-homes.pdf.
7. Figueroa JF, Wadhera RK, Papanicolas I, et al: Association of
nursing home ratings on health inspections, quality of care, and
nurse staffing with COVID-19 cases. JAMA 2020; 324:1103–
1105;doi:10.1001/jama.2020.14709
8. Williams CS, Zheng Q, White AJ, et al: The association of nursing
home quality ratings and spread of COVID-19. J Am Geriatr Soc
2021; 69:2070–2078;doi:10.1111/jgs.17309
9. CDC. Interim Infection Prevention and Control Recommendations to Prevent SARS-CoV-2 Spread in Nursing Homes. Available
at: https://www.cdc.gov/coronavirus/2019-ncov/hcp/long-termcare.html. Published 2022.
10. Alzheimer’s Association. Coronavirus (COVID-19): Tips for
Dementia Caregivers in Long-Term or Community-Based Settings. Alzheimer’s Association. Available at: https://www.alz.
org/professionals/professional-providers/coronavirus-covid-19tips-for-dementia-caregivers. Published 2022.
11. Cen X, Li Y, Hasselberg M, et al: Aggressive behaviors among
nursing home residents : association with dementia and

10

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

behavioral health disorders. J Am Med Dir Assoc 2018; 19:1104–
1109;doi:10.1016/j.jamda.2018.09.010, e4
Gerlach LB, Kales HC: Managing behavioral and psychological
symptoms of dementia. Psychiatr Clin North Am 2018; 41:127–
139;doi:10.1016/j.psc.2017.10.010
Kamble P, Chen H, Sherer J, et al: Antipsychotic drug use
among elderly nursing home residents in the United States.
Am J Geriatr Pharmacother 2008; 6:187–197;doi:10.1016/j.
amjopharm.2008.10.002
Ruggiero C, Lattanzio F, Dell’Aquila G, et al: Inappropriate drug
prescriptions among older nursing home residents. Drugs Aging
2009; 26:15–30;doi:10.2165/11534630-000000000-00000
Gill SS, Bronskill SE, Normand S-LT, et al: Annals of internal
medicine article antipsychotic drug use and mortality in
older adults with dementia. Ann Intern Med 2007; 146:775–
786
Pariente A, Fourrier-Reglat A, Ducruet T, et al: Antipsychotic use
and myocardial infarction in older patients with treated
dementia. Arch Intern Med 2012; 172:648–653;doi:10.1001/
archinternmed.2012.28
Jalbert JJ, Eaton CB, Miller SC, et al: Antipsychotic use and
the risk of hip fracture among older adults afflicted with
dementia. J Am Med Dir Assoc 2010; 11:120–127;
doi:10.1016/j.jamda.2009.10.001
Schmedt N, Garbe E: Antipsychotic drug use and the risk of
venous thromboembolism in elderly patients with dementia. J
Clin Psychopharmacol 2013; 33, Available at: https://journals.
lww.com/psychopharmacology/Fulltext/2013/12000/Antipsychotic_Drug_Use_and_the_Risk_of_Venous.6.aspx
Gambassi G, Sultana J, Trifir
o G: Antipsychotic use in elderly
patients and the risk of pneumonia. Expert Opin Drug Saf 2015;
14:1–6;doi:10.1517/14740338.2015.984684
Kirkham J, Sherman C, Velkers C, et al: Antipsychotic use in
dementia: is there a problem and are there solutions? Can J Psychiatry 2017; 62:170–181;doi:10.1177/0706743716673321
Shaw C, Williams KN, Perkhounkova Y: Educating nursing home
staff in dementia sensitive communication: impact on antipsychotic medication use. J Am Med Dir Assoc 2018; 19:1129–1132;
doi:10.1016/j.jamda.2018.09.030

Am J Geriatr Psychiatry &&:&&, && 2022

ARTICLE IN PRESS
Yan et al.
22. Simmons SF, Bonnett KR, Hollingsworth E, et al: Reducing antipsychotic medication use in nursing homes: a qualitative study
of nursing staff perceptions. Gerontologist 2018; 58:e239–e250;
doi:10.1093/geront/gnx083
23. Bostick JE, Rantz MJ, Flesner MK, et al: Systematic review of studies of staffing and quality in nursing homes. J Am Med Dir Assoc
2006; 7:366–376;doi:10.1016/j.jamda.2006.01.024
24. Howard R, Burns A, Schneider L: Antipsychotic prescribing to
people with dementia during COVID-19. Lancet Neurol 2020;
19:892;doi:10.1016/S1474-4422(20)30370-7
25. CMS. National Partnership to Improve Dementia Care in Nursing Homes: Antipsychotic Medication Use Data Report. Washington (DC); 2021. Available at: https://www.cms.gov/files/
document/antipsychotic-medication-use-data-report-2021q2updated-01142022.pdf.
26. Campitelli MA, Bronskill SE, Maclagan LC, et al: Comparison of medication prescribing before and after the COVID-19 pandemic among
nursing home residents in Ontario, Canada. JAMA Netw Open
2021; 4:e2118441;doi:10.1001/jamanetworkopen.2021.18441
27. Shippee TP, Ng W, Bowblis JR: Does living in a higher proportion minority facility improve quality of life for racial/ethnic
minority residents in nursing homes? Innov Aging 2020; 4;
doi:10.1093/geroni/igaa014
28. Weech-Maldonado R, Lord J, Davlyatov G, et al: High-minority
nursing homes disproportionately affected by COVID-19 deaths.
Front Public Heal 2021; 9;doi:10.3389/fpubh.2021.606364
29. Cai S, Yan D, Intrator O: COVID-19 cases and death in nursing
homes: the role of racial and ethnic composition of facilities and
their communities. J Am Med Dir Assoc 2021; 22:1345–1351;
doi:10.1016/j.jamda.2021.05.002
30. Chidambaram P, Neuman T, Garfield R. Racial and ethnic disparities in COVID-19 cases and deaths in nursing homes. kaiser family foundation. Available at: https://www.kff.org/coronaviruscovid-19/issue-brief/racial-and-ethnic-disparities-in-covid-19cases-and-deaths-in-nursing-homes/. Published 2020.
31. Li Y, Cen X, Cai X, et al: Racial and ethnic disparities in COVID19 infections and deaths across U.S. nursing homes. J Am Geriatr
Soc 2020; 68:2454–2461;doi:10.1111/jgs.16847
32. Beck C, Doan R, Cody M: Nursing assistants as providers of mental health care in nursing homes. Gener J Am Soc Aging 2002;
26:66–71
33. Kind AJH, Buckingham WR: Making neighborhood-disadvantage
metrics accessible - the neighborhood atlas. N Engl J Med 2018;
doi:10.1056/nejmp1802313
34. Elizaitis B. Transition to PBJ Staffing Measures on Nursing Home
Compare. CMS. Available at: https://cmscompliancegroup.com/
2018/04/11/pbj-nhc-5star/. Published 2018.
35. Perlman CM, Hirdes JP: The aggressive behavior scale: a new
scale to measure aggression based on the minimum data set. J
Am Geriatr Soc 2008; 56:2298–2303;doi:10.1111/j.15325415.2008.02048.x
36. Jenny Wei Y-J, Chen C, Fillingim RB, et al: Uncontrolled Pain and
Risk for Depression and Behavioral Symptoms in Residents With
Dementia. J Am Med Dir Assoc 2021; 22:2079–2086;
doi:10.1016/j.jamda.2021.05.010, e5
37. Thomas KS, Dosa D, Wysocki A, et al: The minimum data set
3.0 cognitive function scale. Med Care 2017;doi:10.1097/
MLR.0000000000000334

Am J Geriatr Psychiatry &&:&&, && 2022

38. Hu J, Kind AJH, Nerenz D: Area deprivation index predicts readmission risk at an urban teaching hospital. Am J Med Qual Off J Am Coll
Med Qual 2018; 33:493–501;doi:10.1177/1062860617753063
39. Aldrich John H, Nelson Forrest D: Linear Probability, Logit, and
Probit Models. Analysis of Variance. Beverly Hills, CA: Sage,
1984:9–27
40. Wooldridge JM: Introductory econometrics: A modern approach.
sixth edition Boston, MA: Cengage Learning, 2016
41. Yan D, Wang S, Temkin-Greener H, et al: The use patterns of
medicaid home and community based services among medicare/
medicaid beneficiaries with dementia. Front Public Heal 2021;
9:708402;doi:10.3389/fpubh.2021.708402
42. Temkin-Greener H, Yan D, Wang S, et al: Racial disparity in end-oflife hospitalizations among nursing home residents with dementia. J Am Geriatr Soc 2021; 69:1877–1886;doi:10.1111/jgs.17117
43. Boland X, Dratcu L: Antipsychotics and COVID-19: the debate
goes on. The Lan Psych 2021; 8:1030;doi:10.1016/S2215-0366
(21)00396-5
44. Feng Z, Fennell ML, Tyler DA, et al: Growth of racial and ethnic
minorities in us nursing homes driven by demographics and possible disparities in options. Health Aff 2011; 30:1358–1365;
doi:10.1377/hlthaff.2011.0126
45. Weech-Maldonado R, Lord J, Davlyatov G, et al: An examination
of COVID -19 mortality in high-minority nursing homes. Health
Serv Res 2021; 56(S2):88;doi:10.1111/1475-6773.13846
46. Li Y, Harrington C, Mukamel DB, et al: Nurse staffing hours at nursing homes with high concentrations of minority residents, 2001-11.
Health Aff 2015; 34:2129–2137;doi:10.1377/hlthaff.2015.0422
47. Snowden LR: Barriers to effective mental health services for African Americans. Ment Health Serv Res 2001; 3:181–187;
doi:10.1023/A:1013172913880
48. Weintraub D, Raskin A, Ruskin PE, et al: Racial differences in the
prevalence of dementia among patients admitted to nursing
homes. Psychiatr Serv 2000; 51:1259–1264;doi:10.1176/appi.
ps.51.10.1259
49. Cioltan H, Alshehri S, Howe C, et al: Variation in use of antipsychotic medications in nursing homes in the United States: a systematic review. BMC Geriatr 2017; 17:1–12;doi:10.1186/s12877017-0428-1
50. Lucas JA, Chakravarty S, Bowblis JR, et al: Antipsychotic
medication use in nursing homes: a proposed measure of
quality. Int J Geriatr Psychiatry 2014; 29:1049–1061;
doi:10.1002/gps.4098
51. The National Resource Center for Engaging Older Adults. Innovations from the Field. The National Resource Center for Engaging
Older Adults. Available at: https://www.engagingolderadults.
org/innovations-from-the-field. Published 2021.
52. Yi JS, Pittman CA, Price CL, et al: Telemedicine and dementia care:
a systematic review of barriers and facilitators. J Am Med Dir Assoc
2021; 22:1396–1402;doi:10.1016/j.jamda.2021.03.015, e18
53. Nkodo J-A, Gana W, Debacq C, et al: The role of telemedicine in
the management of the behavioral and psychological symptoms
of dementia: a systematic review. Am J Geriatr Psychiatry 2022;
doi:10.1016/j.jagp.2022.01.013
54. Ostuzzi G, Papola D, Gastaldon C, et al: Safety of psychotropic
medications in people with COVID-19: evidence review and
practical recommendations. BMC Med 2020; 18:1–14;
doi:10.1186/s12916-020-01685-9

11

ARTICLE IN PRESS
Did the COVID-19 Pandemic Affect the Use of Antipsychotics Among Nursing Home
TABLE A1. Distribution of Key Variables by NH Groups, 2017−2020
Facility Level Minority% (Black and Hispanic) 17-20 Avg.
All
Low Minority
% / Mean (SD)
N of ID-Quarter
2,190,514
%
(19.99)
Individual Characteristics
Antipsychotic Use
20.93
Age ≥ 85
61.56
Male
27.99
Race
White
99.03
Black
0.41
Hispanic
0.56
Married
25.42
Severe Cognitive Impairment
17.33
Any Aggressive Behavior
25.04
Facility Characteristics
For Profit Facility
46.24
Bed Numbers
104.20
SD
(53.92)
RN Hours Per Bed Per Day
0.76
SD
(0.36)
LPN Hours Per Bed Per Day
0.59
SD
(0.26)
CNA Hours Per Bed Per Day
1.81
SD
(0.62)
NH Level Covid Resident Cases Per Quarter (2020Q2-Q4)
No Covid Cases
48.05
0-20 Cases per 100 Beds
27.58
≥ 20 Cases per 100 Beds
24.37
Zip Level Factor
2018 ADI ≥ 85
7.20

Medium-Low
% / Mean (SD)

High
% / Mean (SD)

Very-High
% / Mean (SD)

% / Mean (SD)

2,773,362
(25.31)

2,974,703
(27.14)

3,020,388
(27.56)

10,958,967
(100.00)

22.66
55.81
29.65

24.31
49.56
31.56

25.87
41.01
36.79

23.65
51.18
31.80

94.94
2.90
2.16
24.62
16.82
23.17

83.31
11.27
5.43
22.81
17.51
21.95

47.98
35.73
16.29
18.93
18.73
20.37

79.66
13.72
6.62
22.72
17.64
22.44

66.76
133.03
(74.86)
0.64
(0.32)
0.66
(0.26)
1.72
(0.59)

74.32
151.65
(92.43)
0.56
(0.29)
0.69
(0.28)
1.69
(0.63)

82.36
165.73
(104.55)
0.48
(0.27)
0.69
(0.25)
1.69
(0.53)

69.01
141.33
(88.41)
0.60
(0.32)
0.66
(0.27)
1.73
(0.60)

35.05
32.74
32.21

27.14
36.89
35.97

20.78
40.26
38.96

32.03
34.69
33.28

5.53

6.36

12.09

7.90

NH: nursing home; CNA: certified nursing aide; RN: registered nurse; LPN: licensed practical nurse
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TABLE A2. Antipsychotics Use among Residents with ADRD, 2017−2020: Linear Probability Model with Facility and Individual
Random Effects

Variables
NH Groups (Ref: Low Minority)
Medium-Low
≥1.5% to < 7.2%
High
≥7.2% to < 23.7%
Very High
≥23.7%
Secular Trends: Quarter (0-15)
Low-Minority Trends
NH Groups £ Secular Trends
Medium-Low £ Secular Trends
High £ Secular Trends
Very High £ Secular Trends
Pandemic post Quarters (1: 2020Q2-Q4)
Intercept shift of Low-Minority
NH Groups £ Pandemic
Medium-Low £ Pandemic
High £ Pandemic
Very High £ Pandemic
Post Pandemic Trends (0-2: Quarter 13-15)
Low-Minority Post-Trends
NH Groups £ Post Pandemic Trends
Medium-Low £ Post Trends
High £ Post Trends
Very High £ Post Trends
Individual Characteristics
Age ≥ 85
Male
Race (Ref: White)
Black
Hispanic
Married
Severe Cognitive Impairment
Any Aggressive Behavior
Reside in Poor Community
(2018 ADI ≥ 85)
Facility Characteristics
For profit Facility
Bed Numbers
NH Level COVID Cases Per Quarter
(Ref: No Cases)
0-20 Cases per 100 Beds
≥ 20 Cases per 100 Beds
Constant
N of Individual-quarter
N of Individuals
N of NHs
a
b

Model 1Antipsychotics
Useb coefficients
(Robust Standard errors)
0.0291a (0.00229)
0.0616a (0.00231)
0.0933a (0.00236)
0.000705a (0.0000576)

0.00126a (0.0000773)
0.00250a (0.0000758)
0.00346a (0.0000747)
0.00659a (0.000730)

0.000640 (0.0100)
0.0178 (0.0105)
0.0290b (0.0103)
0.00561a (0.000513)

0.000193 (0.000664)
0.00151b (0.000662)
0.00242a (0.000660)
0.0667a (0.000384)
0.0218a (0.000500)
0.0511a (0.000818)
0.0106a (0.00109)
0.00463a (0.000470)
0.0169a (0.000287)
0.0588a (0.000220)
0.00140 (0.000856)

0.000913 (0.000566)
0.00000967 (0.00000974)

0.00117b (0.000535)
0.0000876 (0.000598)
0.233a (0.00188)
10,958,967
2,787,961
15,751

p<0.05
p<0.001; p values were based on the Heteroskedasticity-robust t statistics.
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TABLE A3. Covid-19 Pandemic and CNA Hours in Nursing Homes 2017−2020: Linear Regression Model with Facility Random
Effects

Outcome Variables
NH Groups (Ref: Low Minority)
Medium-Low
≥1.5% to < 7.2%
High
≥7.2% to < 23.7%
Very High
≥23.7%
Secular Trends: Quarter (0-15)
Low-Minority Trends
NH Groups £ Secular Trends
Medium-Low £ Secular Trends
High £ Secular Trends
Very High £ Secular Trends
Pandemic post Quarters (1: 2020Q2-Q4)
Intercept shift of Low-Minority
NH Groups £ Pandemic
Medium-Low £ Pandemic
High £ Pandemic
Very High £ Pandemic
Post Pandemic Trends
(0-2: Quarter 13-15)
Low-Minority Post-Trends
NH Groups £ Post Trends
Medium-Low £ Post Trends
High £ Post Trends
Very High £ Post Trends
Facility Characteristics
For Profit Facility
Located in Poor Community
2018 ADI ≥ 85
Bed Numbers
Constant
N of NH-Quarter
N of NHs
a
b

14

Model 2 CNA hours
Coefficients (Robust
Standard errors)

Model 3 LPN hours
Coefficients (Robust
Standard errors)

Model 4 RN hours Model 5 All staffinghours
Coefficients (Robust
Coefficients (Robust
Standard errors)
Standard errors)

0.0275 (0.0226)

0.126b (0.00984)

0.00260 (0.00928)

0.158b (0.0352)

0.0728a (0.0362)

0.212b (0.0146)

0.0321b (0.0121)

0.255b (0.0579)

0.142b (0.0409)

0.280b (0.0165)

0.0516b (0.0131)

0.374b (0.0653)

0.00742b (0.000571)

0.00149b (0.000299)

0.00162b (0.000266)

0.00729b (0.000765)

0.000279 (0.000443)
0.000228 (0.000460)
0.0000868 (0.000436)
0.0169b (0.00226)

0.000116 (0.000375)
0.000523 (0.000384)
0.000376 (0.000352)
0.0106b (0.00210)

0.00214 (0.00113)
0.00564b (0.00130)
0.00573b (0.00108)
0.0744b (0.00654)

0.0359 (0.0249)
0.0116 (0.0258)
0.0165 (0.0275)
0.00618b (0.00127)

0.00422 (0.0223)
0.0193 (0.0222)
0.000951 (0.0200)
0.00212a (0.00107)

0.498a (0.0680)
0.456a (0.0719)
0.491a (0.0684)
0.0773b (0.00319)

0.0278b (0.00344)
0.0250b (0.00351)
0.0261b (0.00340)

0.000963 (0.00174)
0.000484 (0.00182)
0.00268 (0.00192)

0.000701 (0.00154)
0.00169 (0.00149)
0.000289 (0.00139)

0.0282b (0.00469)
0.0229b (0.00477)
0.0232b (0.00472)

0.0351b (0.00611)
0.00554b (0.000794)

0.00720a (0.00350)
0.00230b (0.000301)

0.000417 (0.00284)
0.00202b (0.000225)

0.0479b (0.00903)
0.00989b (0.00128)

0.00202a (0.000939)
0.593b (0.0191)
202,147
15,421

0.00980b (0.00365)
3.699b (0.104)
202,147
15,421

0.00175a (0.000814)
0.00489b (0.000887)
0.00544b (0.000766)
0.0470b (0.00486)
0.465a (0.0499)
0.464a (0.0526)
0.508a (0.0495)
0.0689b (0.00245)

0.00691b (0.00258)
2.351b (0.0647)
202,147
15,751

0.0000156 (0.00131)
0.749b (0.0248)
202,147
15,751

p<0.05
p<0.001; p values were based on the Heteroskedasticity-robust t statistics.
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TABLE A4. Antipsychotics Use among Residents with ADRD, 2017−2020: Linear Probability Model with Facility and Individual
Random Effects
Outcome Variables
Key Variables of Interest
For Profit Facility
Reside in Poor Community
(2018 ADI ≥ 85)
Secular Trends: Quarter (0-15)
Pre-Slope of the Reference Group
For Profit Facility £ Secular Trends
Pre-Slope Changes
Poor Community £ Secular Trends
Pre-Slope Changes
Pandemic Post Quarters (1: 2020Q2-Q4)
Intercept Shift of the Reference Group
For Profit Facility £ Pandemic
Intercept Shift Changes
Poor Community £ Pandemic
Intercept Shift Changes
Post Pandemic Trends (0-2: Quarter 13-15)
Post Slope Changes of the Reference Group
For Profit Facility £ Post Pandemic Trends
Post Slope Changes
Poor Community £ Post Pandemic Trends
Post Slope Changes
Individual Characteristics
Age ≥ 85
Male
Race (Ref: White)
Black
Hispanic
Married
Severe Cognitive Impairment
Any Aggressive Behavior
Facility Characteristics
Large Facility (Beds ≥ 120)
NH Groups (Ref: Low Minority)
Medium-Low
≥1.5% to < 7.2%
High
≥7.2% to < 23.7%
Very High
≥23.7%
NH Level COVID Cases Per Quarter
(Ref: No Cases)
0-20 Cases per 100 Beds
≥ 20 Cases per 100 Beds
Constant
N of Individual-quarter
N of Individuals
N of NHs
a

Model 6 Antipsychotics Useb coefficients
(Robust Standard errors)

Model 7 Antipsychotics Use b coefficients
(Robust Standard errors)

0.0140a (0.000667)
0.00133 (0.000856)

0.000957 (0.000566)
0.00557a (0.00103)

0.00144a (0.0000461)

0.00261a (0.0000270)

0.00182a (0.0000555)
NA
0.00613a (0.000631)
0.00274 (0.00726)

NA
0.00102a (0.0000936)
0.00562a (0.000417)
NA

NA

0.00719 (0.0124)

0.00573a (0.000424)

0.00570a (0.000272)

0.000270 (0.000488)

NA

NA

0.000625 (0.000835)

0.0666a (0.000384)
0.0219a (0.000500)

0.0666a (0.000384)
0.0219a (0.000500)

0.0513a (0.000818)
0.0107a (0.00109)
0.00432a (0.000470)
0.0170a (0.000287)
0.0590a (0.000220)

0.0513a (0.000818)
0.0107a (0.00109)
0.00423a (0.000470)
0.0172a (0.000287)
0.0590a (0.000220)

0.00156 (0.000926)

0.00138 (0.000926)

0.0198a (0.00224)

0.0199a (0.00224)

0.0437a (0.00227)

0.0439a (0.00227)

0.0688a (0.00232)

0.0690a (0.00232)

0.00282a (0.000522)
0.00388a (0.000584)
0.238a (0.00169)
10,958,967
2,787,961
15,751

0.00275a (0.000523)
0.00485a (0.000584)
0.246a (0.00168)
10,958,967
2,787,961
15,751

p<0.001; p values were based on the Heteroskedasticity-robust t statistics.
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TABLE A5.

Antipsychotics Use Among Residents With ADRD, 2017−2020: Linear Probability Model With Facility and Individual
Random Effects

Outcome Variables
Key Variables of Interest
Large Facility (Beds ≥ 120)
Secular Trends: Quarter (0-15)
Pre-Slope of the Reference Group
Large Facility £ Secular Trends
Pre-Slope Changes
Pandemic Post Quarters (1: 2020Q2-Q4)
Intercept Shift of the Reference Group
Large Facility £ Pandemic
Intercept Shift Changes
Post Pandemic Trends (0-2: Quarter 13-15)
Post Slope Changes of the Reference Group
Large Facility £ Post Pandemic Trends
Post Slope Changes
Individual Characteristics
Age ≥ 85
Male
Race (Ref: White)
Black
Hispanic
Married
Severe Cognitive Impairment
Any Aggressive Behavior
Reside in Poor Community
(2018 ADI ≥ 85)
Facility Characteristics
For profit Facility
NH Groups (Ref: Low Minority)
Medium-Low
≥1.5% to < 7.2%
High
≥7.2% to < 23.7%
Very High
≥23.7%
NH Level COVID Cases Per Quarter
(Ref: No Cases)
0-20 Cases per 100 Beds
≥ 20 Cases per 100 Beds
Constant
N of Individual-quarter
N of Individuals
N of NHs
a
b

16

Model 8Antipsychotics
Use b coefficients
(Robust Standard errors)
0.00878b (0.000981)
0.00212b (0.0000395)
0.000990b (0.0000519)
0.00556a (0.000529)
0.00123 (0.000696)
0.00618b (0.000382)
0.00050 (0.000463)
0.0666b (0.000384)
0.0219b (0.000500)
0.0513b (0.000818)
0.0107b (0.00109)
0.00429b (0.000470)
0.0172b (0.000287)
0.0590b (0.000220)
0.00120 (0.000856)

0.000797 (0.000566)
0.0193b (0.00223)
0.0428b (0.00225)
0.0677b (0.00229)

0.000947 (0.000538)
0.00301b (0.000596)
0.242b (0.00168)
10,958,967
2,787,961
15,751

p<0.05
p<0.001; p values were based on the Heteroskedasticity-robust t statistics.
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FIGURE A1. Study Sample Changes: Number of NH Residents with ADRD, 2017−2020.
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