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Abstract

Objective.—To examine telemedicine use among nursing home (NH) residents with Alzheimer’s
disease and related dementias (ADRD) and the associations with NH characteristics.

Design.—Observational study.

Setting and Participants.—2020-2021 Minimum Data Set 3.0, Medicare datasets, and
Nursing Home Compare data were linked. 10,810 NHs were identified.

Methods.—The outcome variable was the percentage of ADRD residents who used telemedicine
in a NH in a quarter. The main independent variables were NH racial and ethnic compositions
(i.e., percentages of Black and Hispanic residents) and NH rurality. A set of linear models with
NH random effects were estimated. The analysis was stratified by COVID-19 pandemic stages,
including the beginning of the pandemic (2" quarter of 2020 [2020 Q2]), before and after the
widespread of the COVID-19 vaccine (i.e., 2020 Q3 — 2021 Q1 & 2021 Q2 — 2021 Q4).

Results.—The proportion of ADRD residents in NHs who had telemedicine use declined from
35.0% in 2020 Q2 to 9.3% in 2021 Q4. After adjusting for other NH characteristics, NHs with a
high proportion of Hispanic residents were 2.7 percentage-points more likely to use telemedicine
for ADRD residents than those with a low proportion during 2021 Q2 — 2021 Q4 (P<0.001),

while NHs with a high proportion of Black residents were 1.5 percentage-points less likely to use
telemedicine than those with a low proportion (P<0.01). Additionally, compared with metropolitan
NHs, rural NHs were 6.4 percentage-points less likely to use telemedicine in 2020 Q2 (P<0.001),
but 5.9 percentage-points more likely to use telemedicine during 2021 Q2 — 2021 Q4 (P<0.001).
We also detected the relationship between telemedicine use and other NH characteristics, such as
NH quality, staffing level, and Medicaid-pay days.

Conclusions and Implications.—The proportion of ADRD residents in NHs who had
telemedicine use decreased during the pandemic. Telemedicine could improve healthcare access
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for NHs with a high proportion of Hispanic residents and NHs in remote areas. Future studies
should investigate how telemedicine use affects the health outcomes of NH residents with ADRD.

Alzheimer’s Disease and Related Dementia; Nursing Home; Telemedicine; COVID-19

Introduction

Over half of nursing home (NH) residents are diagnosed with Alzheimer’s disease and
related dementias (ADRD).1 NH residents with ADRD are particularly vulnerable, often
with multiple comorbidities and at a high risk of psychological issues and behavioral
problems.23 Routine medical services, such as evaluation and management, primary care,
and metal health care, are important for managing their health conditions and avoiding
adverse health outcomes (e.g., avoidable hospitalizations).*> NH residents with ADRD
often rely on health professionals, such as physicians, psychiatrists, and registered nurses
(RNSs), ito manage their health conditions.®~19 However, many NH residents face challenges
in adequately addressing their healthcare needs, especially the need of mental health care,
attributed to factors such as impaired cognitive function, mobility issue, lack of access to
mental healthcare providers, and NH staff trained in mental health.11.12

The Centers for Medicare and Medicaid Services (CMS) significantly expanded
telemedicine coverage for all Medicare beneficiaries at the beginning of the pandemic,
lifting the location restrictions and reimbursing healthcare providers for telemedicine at the
same rate as in-person services. 13 Before the pandemic, telemedicine services were only
reimbursed in remote areas with restrictions.14 The expansion of telemedicine may have
provided an opportunity to improve medical services in NHs by connecting to providers
remotely and offering more provider options in a broader geographic area.® Indeed, there
was a quick uptake of telemedicine in various sectors of the U.S. healthcare system after
the telemedicine expansion policy. For instance, previous research showed that telemedicine
visits increased more than ten times in skilled nursing facilities (SNF) from 2019 to 2020.16

Despite the growing use of telemedicine use, its adoption in NHSs for residents with

ADRD remains unclear. It is also unknown whether disparities exist in telemedicine use
across NHs, a concern compounded by the longstanding issues of disparities in NH care
quality.17-19 Factors associated with these disparities may also influence telemedicine use.
For instance, NHs serving higher proportions of racial and ethnic minorities (e.g., Black
and Hispanic residents) often have lower staffing levels and greater financial constraints,7:19
which may hinder the adoption of telemedicine in NHs. This is particularly relevant for
residents with ADRD, who often have additional hearing and vision impairments and
would require assistance from NH staff to communicate with providers during telemedicine
encounters.29:21 Furthermore, the availability of resources in NHs can impact their
infrastructure’s readiness, such as stable internet connectivity and access to technological
devices, to adopt telemedicine.? Prior research has shown that SNFs with a higher
proportion of Black residents were less likely to use telemedicine during the pandemic
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compared to those with a lower proportion. 16 However, no study has yet examined the racial
and ethnic differences in the telemedicine utilization in NHs among ADRD residents.

The adoption of telemedicine may also vary by NH rurality. Although rural NHs may have
greater needs for telemedicine due to significant provider shortages and limited healthcare
resources, 152324 these NHs often have inadequate infrastructure (e.g., limited broadband
access) and experienced greater workforce shortages during the pandemic than their urban
counterparts,?® potentially impacting telemedicine adoption. The current research presents
mixed findings on the rural-urban difference in telemedicine use in NHs. For instance, a
study indicated that NHs in rural areas were less likely to use telemedicine during the early
stage of the pandemic.26 In contrast, another study using a longer period suggested that
residents in SNFs in non-metropolitan areas were more likely to use telemedicine than those
in metropolitan SNFs.16

To date, the extent of telemedicine utilization among NH residents with ADRD, influenced
by NH characteristics such as racial and ethnic composition and rurality, remains unclear.
Therefore, this study aims to examine telemedicine use among NH residents with ADRD
from 2020 to 2021, exploring how NH characteristics, especially NH racial and ethnic
compositions and rurality, were associated with telemedicine use in NHs. We hypothesize
that NHs with higher levels of racial and ethnic compositions and those in rural areas

were less likely to use telemedicine. Additionally, there could be changes in telemedicine
adoption across different pandemic phases, especially with the widespread adoption of the
COVID-19 vaccine leading to reduced COVID-19-related infections and mortality in NHs.27
Thus, this study also examines the shifts in telemedicine during the later stage of the
pandemic.

Data and cohort:

We linked the 2020-2021 Minimum Data Set (MDS) 3.0, Medicare claims data, and
Medicare beneficiary summary (MBSF) to identify NH residents, telemedicine use, and
individual characteristics. Nursing Home Compare (NHC) data,28 Payroll-Based Journal
(PBJ) data,20 and rural-urban commuting area data (RUCA) for the same study period 30
were linked to obtain NH characteristics. Lastly, we used CMS NH COVID-19 infection
data to account for the COVID-19 pandemic impact on NHs.3!

We identified 817,821 NH residents with ADRD who are Medicare fee-for-service (FFS)
beneficiaries during the pandemic (i.e., from 2020 2" quarter to 2021 4! quarter). ADRD
diagnosis was based on the 2019 MBSF chronic condition file. We then aggregated the
data at the NH-quarter level. NHs with less than 20 ADRD residents (i.e., bottom quartile
based on NH ADRD residents distribution) in all quarters during the study period were
excluded. Our final analytic cohort included 10,810 NHs in the U.S. (around 4,000 NHs
were excluded).
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The outcome variable was the proportion of NH residents with ADRD who had at least one
telemedicine visit in a NH in a quarter. Telemedicine use was identified based on HCPCS
codes and modifiers in the carrier file.32

The main independent variables were quarters, NH racial and ethnic compositions, and NH
rurality. We included quarters as a continuous variable to represent the trend of telemedicine
use during each study period. NH racial and ethnic compositions were calculated as the
percentage of Black residents and the percentage of Hispanic residents in a NH in a year,
based on the MDS data. According to the distribution, we categorized NHs as high (above
14.1%, 75t percentile) versus low proportion of Black residents and high (above 17.7%,
90 percentile) versus low proportion of Hispanic residents. We used the 90™ percentile

to dichotomize the percentage of Hispanic residents due to the low prevalence in general
(i.e., the average proportion of Hispanic residents is 4.5%). NH rurality includes four levels:
metropolitan, micropolitan, small town, and rural, which were defined based on the NH zip
codes using RUCA data.

We also included a set of NH characteristics that may affect the adoption of telemedicine,
including the number of beds, ownership, and occupancy level at the study baseline, and
quality rating (1-2 as low, 3 as medium, and 4-5 as high quality) in each quarter from

NHC. Based on PBJ data, we calculated quarterly average NH staff (i.e., including registered
nurse[RN] and nursing home aids[NA]) hours per resident per day. We constructed the
quarterly average percentage of Medicaid-paid and Medicare-paid NH days for each NH
using MDS data, MBSF, and Medicare skilled nursing facility claims. We additionally
included the quarterly average NH COVID-19 infection rate from CMS NH COVID-19
infection data. We classified NHs into geographical regions, including northeast, southeast,
midwest, southwest, and west. We categorized the continuous NH characteristics variables
(e.g., quarterly average NH staff hours) into three categories based on tertiles to allow for the
potential non-linear relationships between these variables and the outcome.

Furthermore, to account for individual care needs among ADRD residents, we included
residents’ age, sex, the number of chronic conditions, physical functioning status
(activity daily living [ADL] score),25 and cognitive impairment status (cognitive function
scale[CFS]) prior to each study quarter, based on MBSF and MDS data.3® Individual
characteristics were then aggregated at the NH level.

Statistical analysis

The unit of our analysis is NH-quarters. We first compared NH characteristics by different
levels of telemedicine use at the beginning of the pandemic (i.e., 2" quarter of 2020

[2020 Q2]), categorized into four quartiles. We then used linear regression models with NH
random effects to examine the relationship between NH characteristics and the proportion
of ADRD residents with telemedicine use. To understand how the relationship between NH
characteristics and telemedicine use varied by stages of the pandemic, we stratified the
analyses by three time periods: the beginning of the pandemic (2020 Q2), 36 the period
before the widespread availability of COVID-19 vaccines (2020 Q3 to 2021 Q1), and the
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period after the widespread of COVID-19 vaccines (2021 Q2 to 2021 Q4).37 We separated
2020 Q2 due to the uncertainties at the beginning of the public crisis. To be consistent with
the literature, we used 2021 Q1 as the dividing point to separate the periods before and after
the widespread availability of vaccines.33:34

The study has been approved by the Institutional Review Board of the investigator’s
institution. All statistical analyses were performed in SAS 9.4 (SAS Institute Inc, Cary,
NC) and Stata 16.0 (StataCorp LLC, College Station, TX).

Figure 1 illustrates the overall quarterly telemedicine use in NHs during the study period,
by NH racial and ethnic compositions and rurality. As shown in Figure 1, there was a
decreasing trend in the proportion of NH ADRD residents with telemedicine use over time,
ranging from 35.0% at the beginning of the pandemic (2020 Q2) to 9.3% in 2021 Q4. Figure
1 also suggests variations in telemedicine use by NH racial and ethnic compositions and
rurality. For instance, during the study period, the prevalence of telemedicine use varied
from 1.6 — 5.1 percentage points lower in NHs with a high proportion of Black residents
compared to those with a low proportion of Black residents (Figure 1b). However, NHs
with high percentages of Hispanic residents appeared to have similar telemedicine use as
those with low percentages of Hispanics (Figure 1c¢). Additionally, NHs in rural areas were
less likely to use telemedicine compared to NHs in metropolitan or micropolitan areas

at the beginning of the pandemic (e.g., 4.3 percentage-points less compared to NHs in
metropolitan areas) but had a smaller decreasing trend during the later stages compared to
NHs in non-rural areas.

Table 1 presents the summary statistics of various NH characteristics by quartiles of
telemedicine use among ADRD residents at the beginning of the pandemic (i.e.,2020Q2).
For example, 61.0% of NHs in the lowest quartile of telemedicine use had a high-quality
rating (i.e., 4 — 5 quality stars), compared to 55.3% of NHs in the highest quartile of
telemedicine use (p <0.001). Also, NHs with a high prevalence of telemedicine use tended
to have a high proportion of Medicaid residents compared to those with a low prevalence of
telemedicine use (i.e., 74.5% vs. 78.2% of NHs in the lowest quartile vs. highest quartile of
telemedicine use had a high proportion of Medicaid residents, p<0.001). In addition, NHs
in the highest quartile of telemedicine use were more likely to be in the Midwest region
(33.7%) compared to other regions (P<0.001).

Table 2 presents the findings from the regression models, stratified by three time
periods(i.e., Model 1-3 [M1-3]). NH telemedicine use was associated with racial and
ethnic compositions in NHs. NHs with a high proportion of Hispanic residents had a 2.7
percentage-points higher prevalence of telemedicine use among ADRD residents during
the later stage of the pandemic (i.e., 2021 Q2 — 2021 Q4) compared to those with a

low proportion (P<0.001). In comparison, NHs with a high proportion of Black residents
were less likely to use telemedicine than those with a low proportion after the beginning
of the pandemic. For example, between 2021 Q2 and 2021 Q4 (M3), the prevalence of
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telemedicine use was 1.5 percentage-points lower in NHs with a high proportion of Black
residents than those with a low proportion (P<0.001).

The relationship between NH rurality status and telemedicine use among ADRD residents
varied across pandemic periods. In 2020 Q2, rural NHs were 6.4 percentage-points less
likely to use telemedicine for ADRD residents than Metropolitan NHs (P<0.001, M1).
However, between 2021 Q2 and 2021 Q4, rural NHs were 5.9 percentage-points more likely
to use telemedicine than metropolitan NHs (P<0.001, M3).

Other NH characteristics were also associated with NH telemedicine use. For instance, NHs
with a high-quality rating (i.e., 4 — 5 stars) were 1.6 and 1.2 percentage-points less likely to
use telemedicine for ADRD residents compared to low-quality NHs (i.e., 1-2 stars) during
2020 Q3 -2021 Q1 (P<0.01) and 2021 Q2-2021 Q4, respectively (P<0.001). Additionally,
NHs with a high level of RN staffing (i.e., >=0.72 RN hours per resident per day) were

1.1 percentage-points less likely to use telemedicine than NHs with a low RN staffing

level (<0.47 RN hours per resident per day) during 2020 Q3-2021 Q1 (P <0.05), but not
during 2021 Q2 — 2021 Q4. Furthermore, NHs with a high percentage of Medicaid-paid
days were 1.5 percentage-points more likely to use telemedicine than those with a low
percentage during 2020 Q3- 2021 Q1 (P<0.01), but not during 2021 Q2 — 2021 Q4. NHs
with a high percentage of Medicare-paid days were 3.2 percentage-points less likely to use
thelemedicine at the beginning of the pandemic (P<0.01) but 1.1 percentage-points more
likely to use telemedicine during the later stage of the pandemic (P<0.01), compared to
those with a low percentage.

Discussion

This study examined the associations between NH characteristics and telemedicine use
among residents with ADRD and their variations across pandemic stages. We observed a
decreasing trend in telemedicine use during the pandemic. We found that telemedicine use
varied by NH racial and ethnic compositions, rurality, and other NH characteristics, such
as staffing level, financial status, and quality level. These variations shifted across different
pandemic stages of the pandemic.

Consistent with a prior study,'6 we observed that NHs with a high proportion of Black
residents were less likely to use telemedicine after the beginning of the pandemic compared
to those with a low proportion of Black residents. As we have accounted for other NH
characteristics, such as staffing level and percentage of Medicaid-paid NH days, it is likely
that there are some other uncaptured differences, such as infrastructure, health literacy of
NH staff, or cultural background, contributing to the different level of telemedicine use
between these NHs and NHs with a low percentage of Black residents-

On the other hand, we found that residents with ADRD in NHs with a higher proportion

of Hispanic residents were more likely to use telemedicine during the later stage of the
pandemic. It is possible that these NHs have limited availability of healthcare services and
lower quality of care.1940-41Telemedicine, which may offer a unique opportunity to improve
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their access to care and facilitate access to providers who can better accommodate residents’
needs with appropriate services.

We also detected significant relationships between NH rurality and telemedicine use.
However, the relationships varied during the pandemic. At the beginning of the pandemic,
NHs in rural and small-town areas were less likely to use telemedicine compared to NHs

in metropolitan areas. However, during the later stage, those NHs were more likely to use
telemedicine. The findings suggest that, although telemedicine could offer greater benefits to
NHs in remote areas, these NHs might have a slower adoption of telemedicine initially due
to constraints such as insufficient technology devices or inadequate broadband capacity at
the beginning of the pandemic. Delayed access to telemedicine adoption, especially during a
public health crisis, may lead to worse health outcomes for the vulnerable residents in NHs.

In addition, we found relationships between other NH characteristics and telemedicine
utilization. For instance, NHs with high-quality ratings were less likely to use telemedicine
during the later stages of the pandemic. High-quality NHs tend to have more healthcare
resources and probably better access to care,*2 reducing the need for telemedicine to
improve care access. On the other hand, NHs with a low level of RN staffing were more
likely to use telemedicine during the pandemic’s early stages than those with high RN levels.
The pandemic may have exacerbated the staffing shortages in these NHs, expecially before
the widespread availability of COVID-19 vaccines, prompting them ot use telemedicine for
healthcare services.

Similarly, NHs with a high percentage of Medicaid-paid days were more likely to use
telemedicine after the initial outbreak of the pandemic but before the vaccine was widely
available. NHs with a high percentage of Medicaid-days tend to have financial vulnerability,
poor resources, and they have been disproportionally affected by the pandemic, especially
before the widespread availability of the COVID-19 vaccine, which could lead to greater
challenges in accessing medical care services and providers.#3-45 In contrast, NHs with a
higher percentage of Medicare-paid were initially less likely to use telemedicine but became
more likely to use telemedicine later on. These NHs are likely to be equipped with more
medical providers as Medicare-paid residents generally require post-acute services.*® Thus,
they may not have needed remote care access at the beginning of the pandemic, but later
used telemedicine to facilitate residents’ access to medical services, considering the high
need for medical services for post-acute residents.

Lastly, we observed a decreasing trend in telemedicine use during the pandemic. NH
residents may have chosen to return to in-person care after the wide availability of

the COVID-19 vaccines and the significant decrease in COVID-19-related mortality and
hospitalizations.#” We also found regional differences in NH telemedicine use. This result
is consistent with a previous study.*8 One potential reason is the differences in telemedicine
infrastructure, system support, and cultural backgrounds across various regions.

Our study has several limitations. First, we only included Medicare FFS NH residents with
ADRD in the study. Thus, the findings may not be generalized to Medicare-managed care
enrollees or those without ADRD. Secondly, the study period is between 2020 and 2021.
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There may be further changes in telemedicine use in the later phases. Thirdly, the ADRD
population may be underestimated using claims data.® However, considering the large
number of ADRD residents we included in the study, our findings could provide meaningful
insights about telemedicine use among ADRD residents. Lastly, this study focused on the
variation of telemedicine utilization across NHs with different characteristics, following the
expansion of the telemedicine policies. Future research is needed to determine whether
telemedicine was used as a replacement for in-person visits or if it increased overall access
to healthcare services.

Conclusion

NH racial and ethnic compositions were associated with telemedicine use during the
pandemic. NHs with a higher proportion of Hispanic residents were more likely to use
telemedicine during the later stage of the pandemic, but NHs with a higher proportion of
Black residents were less likely to use telemedicine during the pandemic. NHs in remote
areas could potentially improve their access to care through the use of telemedicine, but
those NHs may have delayed the adoption of telemedicine at the beginning of the pandemic.
Other NH characteristics, such as quality rating, staffing, and financial status were also
associated with telemedicine utilization among residents with ADRD. Future studies may
be warranted to explore telemedicine use in NHs and overall access to care using more
up-to-date data and to examine the impact of telemedicine on the health outcomes of NH
residents with ADRD.
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Figure 1.

The trends of average percentage of telemedicine use in NHs: overall and by racial and

ethnic compositions and rural status.
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Summary statistics of NH characteristics by telemedicine use level in 2" quarter of 2020.

Table 1.

Page 13

Telemedicine use < Telemedicine use 10% Telemedicine use 27% Telemedicine use
10% -271% -56% >=56%
NH percent of Hispanic residents
Low (under 90 percentile) 2,516 (92.1) 2,319 (90.8) 2,328 (87.5) 2,570 (89.8)
High égpczggl‘;‘)’er 90 215 (7.9) 236 (9.2) 333 (12.5) 203 (10.2)
NH percent of Black residents
Low (under 75 percentile) 2,034 (74.5) 1,986 (77.7) 1,985 (74.6) 2,125 (74.2)
High égpczgglg‘)’e’ 5 697 (25.5) 569 (22.3) 676 (25.4) 738 (25.8)
Rural-urban status
Metropolitan 1,785 (65.4) 1,905 (74.6) 1,966 (73.9) 2,008 (70.1)
Micropolitan 385 (14.1) 342 (13.4) 362 (13.6) 480 (16.8)
Small town 383 (14) 199 (7.8) 234 (8.8) 256 (8.9)
Rural 178 (6.5) 109 (4.3) 99 (3.7) 119 (4.2)
Quality rating
Low (1-2 stars) 521 (19.1) 459 (18) 514 (19.3) 655 (22.9)
Medium (3 stars) 544 (19.9) 494 (19.3) 585 (22) 626 (21.9)
High (4- 5 stars) 1,666 (61) 1,602 (62.7) 1,562 (58.7) 1,582 (55.3)
Averaged registered nurse hours per resident per day
Low (< 0.47) 991 (36.3) 863 (33.8) 1,084 (40.7) 1,224 (42.8)
Medium [0.47-0.72) 963 (35.3) 876 (34.3) 870 (32.7) 920 (32.1)
High (>=0.72) 777 (28.5) 816 (31.9) 707 (26.6) 719 (25.1)
Averaged nurse aids hours per resident per day
Low (<2.0) 813 (29.8) 677 (26.5) 867 (32.6) 1,010 (35.3)
Medium [2.0 - 2.45) 949 (34.7) 987 (38.6) 1,002 (37.7) 1,049 (36.6)
High (>=2.45) 969 (35.5) 891 (34.9) 792 (29.8) 804 (28.1)
Averaged percent of NH days paid by Medicaid
Low (<26.72%) 282 (10.3) 315 (12.3) 254 (9.5) 211 (7.4)
Medium [26.72 — 38.96%) 415 (15.2) 429 (16.8) 432 (16.2) 413 (14.4)
High (>=38.96%) 2,034 (74.5) 1,811 (70.9) 1,975 (74.2) 2,239 (78.2)
Averaged percent of NH days paid by Medicare
Low (<10.84%) 1,000 (36.6) 830 (32.5) 813 (30.6) 1,021 (35.7)
Medium [10.84 — 19.25%) 965 (35.3) 850 (33.3) 944 (35.5) 1,045 (36.5)
High (>=19.25%) 766 (28) 875 (34.2) 904 (34) 797 (27.8)
NH region
Midwest 608 (22.4) 630 (24.8) 735 (27.6) 963 (33.7)
Northeast 650 (23.7) 674 (26.5) 560 (21.1) 400 (14.0)
Southeast 1012 (37.0) 643 (25.3) 664 (25.0) 707 (24.7)
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Telemedicine use <

Telemedicine use 10%

Telemedicine use 27%

Telemedicine use

residents (Mean [SD])

10% -27% -56% >=56%
Southwest 178 (6.5) 242 (9.3) 355 (13.2) 474 (16.5)
West 283 (10.4) 366 (14.2) 348 (13.1) 319 (11.2)
NH average number of
COVID-19 cases per 1000 16.39 (38.6) 19.89 (41.77) 23.64 (47.00) 21.15 (46.44)

Individual characteristics among ADRD residents aggregated at NH level

NH percent of females

[SD])

(Mean [SD]) 0.67 (0.14) 0.68 (0.12) 0.67 (0.12) 0.66 (0.13)
NH percent of moderate
cognitive impairment (Mean 0.21 (0.09) 0.21 (0.09) 0.22 (0.1) 0.22 (0.1)
[SD])
NH percent of severe
cognitive impairment (Mean 0.58 (0.13) 0.57 (0.14) 0.56 (0.14) 0.56 (0.14)
[SD])
NH average ADL score
(Mean [SD]) 16.79 (2.31) 16.92 (2.27) 17.03 (2.33) 16.68 (2.52)
NH average number of
chronic conditions per 6.84 (1.1) 6.97 (1.07) 7.02 (1.04) 7(1.1)
residents (Mean [SD])
NH averaged age (Mean 82.34 (4.61) 82.48 (4.59) 81.68 (4.62) 81.05 (5.01)

Note:

Chi-square test was used to test differences between groups for categorical variables. The test results were statistically significant for all variables

(P<0.001).
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Table 2.

Results of linear regression with NH random effect, stratified by pandemic stages.

Page 15

Model 1: 2020 Q2

Model 2: 2020 Q3 - 2021Q1

Model3: 2021 Q2 - 2021 Q4

Quarter -0.0368 -0.0201 "
NH percent of Blacks
Low (under 75 percentile) Ref Ref Ref
High (on and over 75 percentile) -0.0047 ~0.0227 7% -0.0153 ¥
NH percent of Hispanic
Low (under 90 percentile) Ref Ref Ref
High (on and over 90 percentile) -0.0070 0.0090 0.0271
Rural-urban status
Metropolitan Ref Ref Ref
Micropolitan 0.0066 0.0457 " 0.0493 "
Small town -0.0605 " -0.0034 0.0375*
Rural -0.0635 " 0.0089 0.0594
Quality rating
Low (1-2 stars) Ref Ref Ref
Medium (3 stars) -0.0006 -0.0040 -0.0033
High (4- 5 stars) -0.0145 ~0.0156 -0.0124 "
Averaged registered nurse hours per resident per day
Low (< 0.47) Ref Ref Ref
Medium [0.47-0.72) -0.0033 -0.0048 0.0012
High (>= 0.72) 0.0063 ~0.0109* 0.0010
Averaged nurse aids hours per resident per day
Low (<2.0) Ref Ref Ref
Medium [2.0 — 2.45) -0.0050 -0.0011 -0.0015
High (>=2.45) -0.0164~ -0.0007 -0.0012
Averaged percent of NH days paid by Medicaid
Low (<26.72) Ref Ref Ref
Medium [26.72 — 38.96) 0.0174 0.0035 0.0057
High (>=38.96%) 0.0144 0.0148 *** 0.0172
Averaged percent of NH days paid by Medicare
Low (<10.84) Ref Ref Ref
Medium [10.84 — 19.25) -0.0147% 0.0062 00123
High (>=19.25) -0.0317*** -0.0032 0.0105**
NH region
Midwest Ref Ref Ref
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Model 1: 2020 Q2

Model 2: 2020 Q3 - 2021Q1

Model3: 2021 Q2 - 2021 Q4

Northeast -0.1172™** -0.0700 " 0.0159 "
Southeast -0.1035 " -0.0651 """ -0.0265 "
Southwest 0.0296 0.0632 ¥ 0.0102
West -0.0564 "% 0.0181" 0.0600
NH average number %fS%SrXSID—w cases per 1000 0.0008 0.0010 ™ 0.0010™*
Individual characteristics among ADRD residents aggregated at NH level
NH percent of females 0.07797% 0.0212 -0.02307*
NH percent of moderate cognitive impairment 0.0263 0.0346 ™ -0.0170
NH percent of severe cognitive impairment 0.0020 0.0180 -0.0260™*
NH average ADL score 0.0014 0.0015™ 0.0006
NH average number of chronic conditions per residents 0.0178 0.0059 ¥ 0.0027*
NH averaged age -0.0074"** -0.0045 "% -0.0023 %"

Note:

The estimates of variables are shown in the table. The numbers * 100 can be interpreted as percentage-points.

P<0.05

Ak
P<0.01

Hook:

*
p<0.001
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