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Abstract

Background: Residents of long-term care facilities face significantly greater risk of contracting or dying from coronavirus disease 2019
(COVID-19). However, little is known about COVID-19 in assisted living communities (ALCs) and the potential determinants of its spread.
We examined the association between COVID-19 cases in ALCs and the proportion of Medicare-Medicaid (dual) eligible minority residents,
neighborhood area deprivation, and state COVID-19 policy stringency.

Methods: We conducted longitudinal analyses employing data on confirmed COVID-19 cases in ALCs in 5 states. We sought to determine the
weekly cumulative number of COVID-19 cases in ALCs. Covariates were ALC characteristics, area deprivation index, and state COVID-19
policy stringency. Multivariate 2-part models were used to determine the associations between independent variables and the likelihood of an
outbreak and the overall count of cases.

Results: In our study sample, 201 ALCs (7.04%) reported 1 or more COVID-19 cases as of August 17, 2020. A higher percentage of minority
residents was associated with an increased likelihood of an ALC reporting at least 1 COVID-19 case (odds ratio [OR], 1.06; P =.032).
Conditional on having at least 1 case, ALCs in states with stricter social distancing policies had lower case counts (incidence rate ratio
[IRR], 0.98; P <.001). Greater neighborhood deprivation was associated with higher case count (IRR, 1.36; P =.049).

Conclusions: ALCs with higher proportions of dual-eligible minority residents were more likely to have COVID-19 outbreaks within their
communities. ALCs located in more socioeconomically deprived neighborhoods, and in states with less stringent state social distancing pol-

icies, tended to have more COVID-19 cases.

(Received 20 October 2021; accepted 2 February 2022; electronically published 22 February 2022)

Since the report of the first US case in Snohomish County,
Washington, on January 19, 2020, COVID-19 has spread quickly
nationwide.! As of January 14, 2022, >64 million cases had been
confirmed, and >850,000 related deaths had been reported in
the United States.” Residents of long-term care facilities account
for <1% of the US population, but they contributed 10% of
COVID-19 cases and 37% of all deaths.’?

Facility-level characteristics, area-level socioeconomic depriva-
tion, and state social distancing policies are associated with
COVID-19 cases and deaths in nursing homes.*” Residents of nurs-
ing homes are typically older, have multiple chronic conditions, and
live in communal settings, making them more vulnerable to the rav-
ages of this pandemic.*® The risks of COVID-19 and death are
higher among nursing home minority residents,® suggesting
unequal access to resources and greater exposure to infection.
Neighborhood socioeconomic status, including racial/composition
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and the general neighborhood deprivation!*-!° are also potential risk
factors.

In response to the COVID-19 pandemic, states adopted differ-
ent policies and imposed measures to control its spread. Examples
include social distancing, mask mandates, business closures, and
mandatary quarantines. Studies have suggested that these mea-
sures were effective in slowing the overall impact of COVID-19
in various settings, including in nursing homes.”%!”

Assisted living communities (ALCs) account for half of all long-
term care beds in the United States, and they serve older and more
disabled populations than nursing homes.'®!° However, the impact
of the COVID-19 pandemic on these communities has received very
little attention.”® To date, no study has examined how the current
pandemic has affected ALCs and their residents, particularly those
who live in ALCs with fewer resources (ie, with a higher proportion
of minority or dually eligible residents) or in ALCs located in more
disadvantaged neighborhoods. Furthermore, the impact of state
COVID-19 social-distancing policies and their stringency on
COVID-19 case penetration in ALCs has not been examined.

ALCs share many similar characteristics with nursing homes,
and possibly they have faced similar problems during the pan-
demic.! Understanding factors that may modify the pandemic’s
impact in this residential setting is important in developing
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effective prevention policies. To fill the gaps in the literature, we
examined the association of ALC-level COVID-19 cases with
facility, community, and state-level factors.

We hypothesized that ALCs with fewer resources (ie, proxied by
higher proportions of racial/ethnic minority and dually eligible
Medicare/Medicaid residents), ALCs located in communities with
higher area deprivation index, and ALCs in states with less strin-
gent COVID-19 social distancing measures experienced higher
numbers of COVID-19 cases than ALCs with higher resource
availability, in wealthier communities, and in states with stricter
policies.

Methods
Data

We used multiple sources of data. The information on weekly
reported COVID-19 cases was obtained from state health depart-
ment websites. As of June 2020, 12 states were reporting ALC-
specific COVID-19 cases online. Due to differences in data quality,
we kept only 5 states (Colorado, Connecticut, Georgia, Ohio, and
South Carolina) in our final analytical sample. Other states were
excluded because they reported ranges of cases rather than actual
case counts (Massachusetts and Rhode Island), because they
reported only new but not cumulative cases (North Dakota and
Florida), because they masked data in ALCs with fewer than 5 cases
(Pennsylvania and North Carolina), and becuase they reported
only a disproportionately small number of COVID-19 cases
(Kentucky).

A national inventory of ALCs that we previously constructed
based on data obtained from state licensing agencies was linked
to the COVID-19 state reports using facility names and
addresses.”> Employing a previously developed methodology,?
we identified Medicare beneficiaries who resided in ALCs in cal-
endar year 2018 (CY2018). We then used the Master Beneficiary
Summary File (MBSF) to characterize ALCs based on the following
factors: average resident age, proportion of race and ethnic minor-
ities and the dual-eligible status for Medicare and Medicaid, pro-
portion of males, and residents with chronic conditions. Data
regarding the area deprivation index (ADI) at the census-tract level
were obtained from Neighborhood Atlas Project of CY2018, which
is maintained by the University of Wisconsin.?**® ADI ranks
neighborhoods by socioeconomic disadvantage status based on
factors such as income, education, employment, and housing qual-
ity.?* Previous research has shown that ADI is a valid measure in
identifying socially disadvantaged neighborhoods.?®*’

Data on state-level COVID-19 policy stringency were obtained
from the Wallethub.com website.?® This website has been publish-
ing COVID-19 policy stringency rankings for all 50 states every
2 weeks since May 2020. The rankings are based on 13 metrics:
mask mandates, travel restrictions, restrictions on gatherings,
school closure, reopening of restaurants and bars, state guidance
on customer health checks at restaurants, reopening of nonessen-
tial business, legislation on business immunity from COVID-19
claims, working from home requirements, workplace temperature
screening, strictness of the “shelter in place” order, presence of
multistate agreements to reopen, and guidance for ALCs related
to COVID-19.28 Each metric was graded by a panel of public health
experts on a 100-point scale, with higher scores denoting fewer
restrictions. The weighted average score of all domains was then
calculated and aggregated to produce policy stringency rankings
for all 50 states. We acquired the policy stringency data for 5 con-
secutive weekly updates: June 9, June 23, July 7, July 21, and August
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11. Assuming a 1-week lag of policy effect on cases, we linked the
state-level policy stringency data to the ALC-level COVID-19
weekly reports by state. That is, stringency data from June 9 were
linked to cases data for the week of June 16, whereas stringency
data from August 11 were linked to the cases data for the week
of August 18. The rationale for a 1-week policy lag was based
on the finding that the estimated median incubation period of
COVID-19 was 5.1 days.”

County-level COVID-19 cases were acquired from The
New York Times COVID-19 data set (https://github.com/
nytimes/covid-19-data). The information on county-level popula-
tion density was derived from Area Health Resources Files (AHRF)
CY2018 maintained by the Health Resources & Services
Administration.*

Outcome variable

Our outcome of interest was the cumulative number of ALC-level
COVID-19 cases each week. In accordance with the dates of state
policy stringency data and the assumed 1-week lag, ALC-level
COVID-19 cases in the weeks of June 17, June 30, July 14, July
28, and August 18 were included in the final analyses.

Key independent variables

The literature showed that ALCs with fewer resources were more
likely to have higher proportion of residents who were dually eli-
gible for Medicare and Medicaid, were smaller, and tended to have
a higher proportion of racial and ethnic minority residents.’!
Therefore, we characterized ALCs based on both the proportion
of race and ethnic minorities and dual status as the ALC-level
key independent variable of interest. For each ALC, we calculated
the proportion of residents who were minority (ie, black and/or
Hispanic) and dually eligible. Because of the skewed distribution,
we dichotomized this variable as 1 for ALCs with higher propor-
tions of dually eligible minority residents, and 0 otherwise. We
chose the third quartile as the cutoff point because almost half
of the ALCs reported very low proportion of minority and dually
eligible residents (median, 0; third quartile, 0.18).

The ADI was also dichotomized as 1 for ALCs located in more
deprived areas and 0 for ALCs located in less deprived areas. The
ADI ranged from 1 to 100. Following prior studies,?®*? we chose
the median value of 55 as the cutoff point. Using 9-digit ZIP
codes,?® we linked the ALCs to the most proximate ADIs.

State-level COVID-19 social-distancing policy stringency was a
continuous variable ranking each of the 50 states, from the least
(=1) to the most stringent (=50).

Other covariates

Additional ALC-level characteristics aggregated from the resident-
level information of the MBSF included the following: average res-
ident age, proportion of male residents (dichotomized using
median value 0.50), bed size, and the proportions of residents with
selected chronic conditions (ie, dementia, chronic obstructive pul-
monary disease [COPD], asthma, congestive heart failure [CHF],
obesity, hypertension, chronic kidney diseases, and diabetes).

Additional area-level covariate included metropolitan versus
nonmetropolitan ALC location, which was derived using rural-
urban continuum codes and Federal Information Processing
Standard Publication codes of the ALCs. Fixed effects accounting
for each study week were also included to adjust for the hierarchical
nature of the data.
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Analytical sample

Our sample included 2,952 ALCs with 1,624 reported COVID-19
cases (as of August 18, 2020). We deleted 98 ALCs, and their asso-
ciated 110 COVID-19 cases, because we were not able to link these
beneficiaries to the CY2018 MBSF. After applying all the exclusion
criteria, we included 2,854 ALCs (96.68%) with 1,514 reported
COVID-19 cases (93.22%) in the final analytical sample.

Statistical analyses

We first calculated the summary statistics for ALCs included in
our sample, stratified by whether the ALC reported at least 1
COVID-19 case. Student ¢ tests and y? tests were employed to com-
pare the ALCs.

We then conducted multivariable analyses to examine the asso-
ciations between the ALC-level proportion of minority and dually
eligible residents, neighborhood AD], state policy stringency, and
the reported COVID-19 cases. To account for the large number of
ALCs with zero cases, we applied a 2-part Poisson regression with
the unit of analysis being each ALC per week. The first part of our
model was a logistic regression estimating the likelihood of ALC
having 1 or more reported COVID-19 cases in a study week. In
the second part of our model, we used a generalized linear model,
assuming a Poisson distribution of cumulative cases, conditional
on the ALC having reported at least 1 case. In both models, we
controlled for the same characteristics, and standard errors were
clustered at the state level.

All analysis were performed using SAS version 9.4 software
(SAS Institute, Cary, NC). This study was reviewed and approved
by the University of Rochester Institutional Review Board.

Results
Descriptive analysis

In the 5 states we examined, 201 ALCs (7.04%) had reported 1 or
more COVID-19 cases as of August 18, 2020 (Table 1). ALCs with
COVID-19 cases, compared to those without, were more likely
(P <.001) to have residents who were older (82.96 vs 74.38 years)
or were male (28.29% vs 36.14%), to be larger in bed size (75.07 vs
37.62 beds), and to have a lower proportion of dually eligible
minority residents (3.37% vs 12.74%). ALCs with COVID-19 cases
also differed from those that reported none regarding the preva-
lence of chronic conditions, such as dementia (42.40% vs
29.85%; P <.001), COPD (29.70 vs 26.43%; P=.014), chronic
heart failure (37.88% vs 27.22%; P < .001), hypertension (73.12%
vs 64.80%; P <.001), and chronic kidney disease (12.36% vs
6.14%; P < .001).

ALCs with COVID-19 cases were more likely to be located in
communities with a higher ADI (63.18% vs 46.81%; P < .001) and
to be in more metropolitan areas (89.05% vs 82.81%; P =.0223).
State stringency ranking did not appear to be significantly different
(P =.5138) between the 2 groups.

Multivariate analysis

In Table 2 we report the results of the 2-part model controlling for
ALC, neighborhood, and state level factors. We detected significant
associations between higher proportion of dual-eligible minority
residents (P =.034) and the likelihood of ALCs having at least 1
COVID-19 case. ALCs located in more disadvantaged neighbor-
hoods (ie, higher ADI) had greater odds (OR, 1.41; P=.083) of
having at least 1 COVID-19 case. State stringency rankings were
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Table 1. Assisted Living Communities (ALC), Neighborhood Area, and State
Characteristics by Whether COVID-19 Cases Had Been Reported as of August
18, 2020

No Cases
Reported At Least 1 Case
Variable, Mean + SD or (N =2,653, Reported P
Prevalence (%) 92.96%) (N =201, 7.04%) Value
ALC-level characteristics
Cases, mean no. + SD NA 7.53+8.46 NA
Age, mean y +SD 74.38 £11.47 82.96 £ 7.40 <.0001
Institution size, mean no. 37.62+44.73 75.07 £ 40.44 <.0001
of beds + SD
Sex, male, % 36.14 £ 27.67 28.29 £17.25 <.0001
Dual-eligible minority 12.74 +24.04 3.37+10.98 <.0001
residents, %
Comorbidities of
residents, %
Dementia 29.85 +26.29 42.40 £22.06 <.0001
COPD 26.43 +23.85 29.70 £17.56 .0140
Asthma 13.30+17.37 14.90 + 13.95 .1269
CHF 27.22 +24.42 37.88£19.30 <.0001
Obesity 22.67 +23.62 19.74 £18.09 .0319
Hypertension 64.80 + 28.08 73.12£19.78 <.0001
Diabetes 33.03+£25.96 32.76 £19.44 .8501
Chronic kidney disease 6.14+10.83 12.36 +15.67 <.0001
Area-level characteristics,
mean £ SD
State-stringency 23.32+£13.59 22.63+14.08 .5138
rankings, 1-50
Higher area deprivation 1242 (46.81) 127 (63.18) <.001
index, >55
County COVID-19 cases 151.73 £79.01 160.53 + 70.47 .1494
per 10,000 population, as
of 08/18/2020
Population density per 899.48+900.99  887.91+913.81  .8982
mile?
Metropolitan area 2197 (82.81) 179 (89.05) .0223

Note. SD, standard deviation; NA, not available; COPD, chronic obstructive pulmonary
disease; CHF, chronic heart failure.

not significantly associated with the likelihood of ALCs experienc-
ing a COVID-19 outbreak (P =.904).

Furthermore, the odds of ALCs having at least 1 COVID-19
case were higher in communities with older residents (OR, 1.05;
P=.002), a higher proportion of residents with asthma (OR,
1.06; P=.032) or chronic kidney disease (OR, 1.00; P=.022),
and those located in counties with more COVID-19 cases (OR,
1.01; P <.001). ALCs with a higher proportion of male residents
were associated with a lower likelihood of COVID-19 outbreak
(OR, 0.44; P =.0002).

Conditional on having at least 1 COVID-19 case, ALCs in states
with more stringent COVID-19 policies appeared to have had a
significantly lowered risk of COVID-19 case count (IRR, 0.98;
P <.0001), while those located in more disadvantaged areas
(higher ADI) exhibited higher COVID-19 penetration (IRR,
1.36; P = .049) (Table 2, part 2). We detected no statistically signifi-
cant association between the proportion of dual minority residents
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Table 2. Regression Analysis of the Number of Cases in Assisted Living Communities (ALCs)
Part 1: Logistic Regression
(Likelihood of > 1 cases) Part 2: Poisson Regression

ALC Characteristics OR (95% Cl) P Value IRR (95% CI) P Value
Average age 1.05 (1.02-1.08) .002 1.04 (1.03-1.05) <.001
Higher male proportion (>50%) 0.44 (0.27-0.70) .001 0.85 (0.31-2.27) 739
Higher proportion of dual-eligible minorities (>18%) 1.39 (1.03-1.88) .034 1.20 (0.90-1.61) .209
Bed size 1.01 (0.99-1.01) .072 1.00 (0.99-1.01) .097
Resident comorbidity, %

Dementia 1.08 (0.95-1.23) 240 0.89 (0.79-1.02) .086

COPD 0.98 (0.94-1.02) .303 1.04 (0.95-1.15) 376

Asthma 1.06 (1.01-1.11) 032 0.98 (0.90-1.10) 977

CHF 1.03 (0.99-1.09) 172 1.03 (0.89-1.18) 648

Obesity 1.05 (0.95-1.16) 322 1.17 (1.01-1.35) 041

Hypertension 0.98 (0.95-1.02) 357 0.92 (0.84-1.00) .050

Diabetes 0.96 (0.92-1.00) .060 0.99 (0.86-1.15) 962

Chronic kidney disease 1.00 (1.00-1.01) .022 0.99 (0.99-1.00) .538
Metropolitan Area 2.51 (0.92-6.86) .073 0.80 (0.54-1.17) .245
Higher ADI rankings (>55) 1.41 (0.96-2.07) .083 1.36 (1.01-1.85) .049
Population density (persons per mile?) 1.00 (0.99,1.00) .891 1.00 (0.99-1.00) 317
County COVID-19 cases per 10,000 population 1.01 (1.01-1.02) <.001 1.00 (0.99-1.00) 923
State stringency ranking, 1-50 0.99 (0.98-1.02) 904 0.98 (0.97-0.99) <.001
Week
Week of 06/17 Ref Ref Ref Ref
Week of 06/30 0.91 (0.71-1.16) 450 1.25 (0.84-1.86) 275
Week of 07/14 1.02 (0.81-1.29) .835 0.99 (0.66-1.50) .966
Week of 07/28 1.06 (0.98-1.15) .160 1.03 (0.73-1.45) 874
Week of 08/18 0.81 (0.63-1.04) 104 1.09 (0.74-1.62) 651

Note. OR, odds ratio; Cl, confidence interval; ADI, area deprivation index; COPD, chronic obstructive pulmonary disease; CHF, chronic heart failure.

(IRR, 1.20; P =.209) and COVID-19 case count in ALCs. Also, we
detected no statistically significant differences in the case counts
across the sampled weeks.

Discussion

In this study, we examined ALC factors, community-level socio-
economic deprivation, and state-level social-distancing policies,
and their associations with COVID-19 cases. ALCs with a higher
proportion of the dually eligible minority residents were more
likely to have at least one COVID-19 case. State policies regarding
social distancing, such as masking, gathering restrictions and
business closures, were not associated with the likelihood of a
COVID-19 outbreak in an ALC (ie, having at least 1 case). But
more stringent state-level restrictions, along with lower neighbor-
hood deprivation, were associated with fewer cases within an ALC
that has experienced a COVID-19 outbreak. These findings sup-
port our initial hypothesis for the association of ALC, community,
and state factors with COVID-19 cases.

Our findings regarding the association of COVID-19 cases with
the proportion of minority residents in ALCs are consistent
with prior research.?’ The associations between ADI, state
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social-distancing policies and COVID-19 cases, which we have
demonstrated for the ALCs, were also borne out in prior nursing
home studies.610-33:34

Our findings have several implications. First, the Centers for
Disease Control and Prevention (CDC) and state governments
issued a number of guidelines and recommendations for prevent-
ing the spread of COVID-19 in long-term care facilities.>>*® These
guidelines, however, did not specifically recommend greater vigi-
lance for facilities with higher minority and lower SES residents, or
for facilities located in higher ADI areas. No specific information
was available on how ALCs responded to these recommendations.
ALCs, compared to nursing homes, may have faced significantly
different issues in responding to the recommendations due to
the population they serve.”’”” Such knowledge may be beneficial
in addressing future interventions and public policy to better pro-
tect the already vulnerable residents of such communities. Second,
the Coronavirus Aid, Relief, and Economic Security (CARES) Act,
enacted on March 27, 2020, included a specific $15 billion to the
Department of Health and Human Services (DHHS) in helping
long-term care facilities purchase personal protective equipment
(PPE) and increase testing capacities.”® Although ALCs serving
the dually eligible Medicare beneficiaries have been included in this
funding, they represent only a fraction of all ALCs. The DHHS and
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other health agencies may consider targeting funding to facilities at
higher risk of disease spread, for example, those located in more
disadvantaged areas. Third, with the success of COVID-19 vaccine
rollouts, the CDC has lifted the nationwide mask mandates and
recommendations for social distancing for vaccinated people.*>*
ALGs, particularly those at high risk of COVID-19 spread, may
need to exercise extra caution when lifting these pandemic precau-
tions within their community. Finally, as state-level policy strin-
gency appears to reduce the spread of COVID-19 in long-term
care facilities, including in ALCs, public policy experts may wish
to consider how to expedite and/or target the rollout of such pol-
icies in future epidemics or pandemics.

This study had several limitations. First, due to data availability,
we only examined a 5-week trend, which may not have adequately
captured the crest of the Fall 2020 COVID-19 wave across some
states. However, our findings were statistically significant even
prior to the peak of the wave in some states; thus, a longer time
trend would likely confirm the results we presented. Second, omit-
ted variable bias is a concern. Specifically, information on the fre-
quency of COVID-19 testing and/or positivity among ALC
caregivers was not available. Third, information on ALC-level
characteristics was derived from the 2018 MBSF data. Although
it is not likely that these characteristics have changed dramatically
in 2019-2020, the possibility remains.

In conclusion, ALCs with higher proportions of dual-eligible
minority residents were more likely to have COVID-19 outbreaks
within their communities. ALCs located in states with less strin-
gent state-level policies on social distancing and those in more
socioeconomically deprived neighborhoods tended to experience
greater COVID-19 penetration. These findings suggest that
state policy makers may consider paying more attention to and allo-
cating resources to ALCs serving more dually eligible residents, par-
ticularly those located in more socioeconomically deprived areas.

Acknowledgments.

Financial support. This study was funded by the Agency for Healthcare
Research and Quality (AHRQ grant no. RO1IHS026893) and by The Patrick
and Catherine Weldon Donaghue Medical Research Foundation, Another
Look 2020.

Conflicts of interest. All authors report no conflicts of interest relevant to this
article.

References

1. Holshue ML, DeBolt C, Lindquist S, et al. First case of 2019 novel corona-
virus in the United States. N Engl ] Med 2020;382:929-936.

2. COVID-19 map. Johns Hopkins Coronavirus Resource Center website.
https://coronavirus.jhu.edu/map.html. Accessed January 14, 2022.

3. About 40% of US coronavirus deaths are linked to nursing homes. The
New York Times website. https://www.nytimes.com/interactive/2020/us/
coronavirus-nursing-homes.html. Published June 27, 2020. Accessed
September 30, 2020.

4. Grabowski DC, Mor V. Nursing home care in crisis in the wake of
COVID-19. JAMA 2020;324:23.

5. Thompson DC, Barbu MG, Beiu C, et al. The impact of COVID-19 pan-
demic on long-term care facilities worldwide: an overview on international
issues. BioMed Res Int 2020. doi: 10.1155/2020/8870249.

6. Li Y, Cen X, Cai X, Temkin-Greener H. Racial and ethnic disparities in
COVID-19 infections and deaths across US nursing homes. ] Am Geriatr
Soc 2020;68:2454-2461.

7.Li'Y, Cheng Z, Cai X, Mao Y, Temkin-Greener H. State social distancing
restrictions and nursing home outcomes. Sci Rep 2022;12:1058.

https://doi.org/10.1017/ice.2022.46 Published online by Cambridge University Press

Wenhan Guo et al

8. 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. doi: 10.1016/j.jamda.2021.05.002.

9. Elkafrawi D, Sisti G, Mercado F, et al. Hispanic race is a risk factor for
COVID-19 during pregnancy: data from an urban New York City hospital.
J Obstet Gynaecol 2022. doi: 10.1080/01443615.2021.1998890.

10. Sugg MM, Spaulding TJ, Lane SJ, et al. Mapping community-level determi-
nants of COVID-19 transmission in nursing homes: a multi-scale approach.
Sci Total Environ 2020;752:141946.

11. Wong MS, Upchurch DM, Steers WN, Haderlein TP, Yuan AT,
Washington DL. The role of community-level factors on disparities
in COVID-19 infection among American Indian/Alaska Native veterans.
J Racial Ethn Health Disparities 2021. doi: 10.1007/s40615-021-01123-3.

12. De Jesus M, Ramachandra SS, Jafflin Z, et al. The environmental and social
determinants of health matter in a pandemic: predictors of COVID-19 case
and death rates in New York City. Int | Environ Res Public Health
2021;18:8416.

13. Fritz BA, Ramsey B, Taylor D, et al. Association of race and neighborhood
disadvantage with patient engagement in a home-based COVID-19 remote
monitoring program. J Gen Intern Med 2022. doi: 10.1007/s11606-021-
07207-4.

14. Bach-Mortensen AM, Degli Esposti M. Is area deprivation associated with
greater impacts of COVID-19 in care homes across England? A preliminary
analysis of COVID-19 outbreaks and deaths. J Epidemiol Community
Health 2021. doi: 10.1136/jech-2020-215039.

15. Das A, Ghosh S, Das K, Basu T, Das M, Dutta I. Modeling the effect of area
deprivation on COVID-19 incidences: a study of Chennai megacity, India.
Public Health 2020;185:266-269.

16. Lyu W, Wehby GL. Community use of face masks and COVID-19: evidence
from a natural experiment of state mandates in the US. Health Aff Proj Hope
2020;39:1419-1425.

17. Lyu W, Wehby GL. Comparison of estimated rates of coronavirus disease
2019 (COVID-19) in border counties in Iowa without a stay-at-home order
and border counties in Illinois with a stay-at-home order. JAMA Netw Open
2020;3(5):2011102.

18. Caffrey C, Sengupta M, Melekin A. Residential care community resident
characteristics: United States, 2018. NCHS Data Brief 2021;404:1-8.

19. Silver BC, Grabowski DC, Gozalo PL, Dosa D, Thomas KS. Increasing
prevalence of assisted living as a substitute for private-pay long-term nurs-
ing care. Health Serv Res 2018;53:4906-4920.

20. Temkin-Greener H, Guo W, Mao Y, Cai X, Li Y. COVID-19 pandemic in
assisted living communities: results from seven states. ] Am Geriatr Soc
2020. doi: 10.1111/jgs.16850.

21. Zimmerman S, Carder P, Schwartz L, et al. The imperative to reimagine
assisted living. J Am Med Dir Assoc 2021. doi: 10.1016/j.jamda.2021.12.004.

22. Temkin-Greener H, Mao Y, Ladwig S, Cai X, Zimmerman S, Li Y.
Variability and potential determinants of assisted living state regulatory
stringency. ] Am Med Dir Assoc 2020. doi: 10.1016/j.jamda.2020.10.014.

23. Temkin-Greener H, Mao Y, Li Y, McGarry B. Using medicare enrollment
data to identify beneficiaries in assisted living. ] Am Med Dir Assoc In Press.

24. Kind AJH, Buckingham WR. Making neighborhood-disadvantage metrics
accessible—the neighborhood atlas. N Engl ] Med 2018;378:2456-2458.

25. Area Deprivation Index. University of Wisconsin School of Medicine and
Public Health website. https://www.neighborhoodatlas.medicine.wisc.edu/.
Accessed January 15, 2022.

26. Sheehy AM, Powell WR, Kaiksow FA, et al. Thirty-day reobservation,
chronic Re observation, and neighborhood disadvantage. Mayo Clin Proc
2020;95:2644-2654.

27. Rahman M, Meyers D], Wright B. Unintended consequences of observation
stay use may disproportionately burden medicare beneficiaries in disadvan-
taged neighborhoods. Mayo Clin Proc 2020;95:2589-2591.

28. States with the fewest coronavirus restrictions. WalletHub website. https://
wallethub.com/edu/states-coronavirus-restrictions/73818. Accessed June
14, 2021.

29. Lauer SA, Grantz KH, Bi Q, et al. The incubation period of coronavirus dis-
ease 2019 (COVID-19) from publicly reported confirmed cases: estimation
and application. Ann Intern Med 2020;172:577-582.


https://coronavirus.jhu.edu/map.html
https://www.nytimes.com/interactive/2020/us/coronavirus-nursing-homes.html
https://www.nytimes.com/interactive/2020/us/coronavirus-nursing-homes.html
https://doi.org/10.1155/2020/8870249
https://doi.org/10.1016/j.jamda.2021.05.002
https://doi.org/10.1080/01443615.2021.1998890
https://doi.org/10.1007/s40615-021-01123-3
https://doi.org/10.1007/s11606-021-07207-4
https://doi.org/10.1007/s11606-021-07207-4
https://doi.org/10.1136/jech-2020-215039
https://doi.org/10.1111/jgs.16850
https://doi.org/10.1016/j.jamda.2021.12.004
https://doi.org/10.1016/j.jamda.2020.10.014
https://www.neighborhoodatlas.medicine.wisc.edu/
https://wallethub.com/edu/states-coronavirus-restrictions/73818
https://wallethub.com/edu/states-coronavirus-restrictions/73818
https://doi.org/10.1017/ice.2022.46

Infection Control & Hospital Epidemiology

30.

31.

32.

33.

34.

35.

Area Health Resources Files website. https://data.hrsa.gov/topics/health-
workforce/ahrf. Accessed December 15, 2020.

Zimmerman S, Guo W, Mao Y, Li Y, Temkin-Greener H. Healthcare needs
in assisted living: survey data may underestimate chronic conditions. ] Am
Med Dir Assoc 2021;22:471-473.

Hu J, Bartels CM, Rovin RA, Lamb LE, Kind AJH, Nerenz DR. Race, eth-
nicity, neighborhood characteristics, and in-hospital coronavirus disease-
2019 mortality. Med Care 2021;59:888-892.

Kandula S, Shaman J. Investigating associations between COVID-19 mor-
tality and population-level health and socioeconomic indicators in the
United States: a modeling study. PLoS Med 2021;18(7):e1003693.

Ryskina KL, Yun H, Wang H, Chen AT, Jung HY. Characteristics of nursing
homes by COVID-19 cases among staff: march to august 2020. ] Am Med
Dir Assoc 2021;22:960-965.

Interim infection prevention and control recommendations to prevent
SARS-CoV-2 spread in nursing homes. Centers for Disease Control and
https://www.cdc.gov/coronavirus/2019-ncov/hcp/
Published ~ February 11, 2020. Accessed

Prevention  website.
long-term-care.html.

June 20, 2021.

https://doi.org/10.1017/ice.2022.46 Published online by Cambridge University Press

36.

37.

38.

39.

40.

1009

Maine Airborne Disease Surveillance Epidemiology Program. COVID-19:
long-term care and other congregate living. Maine Department of Health
and Human Services (DHHS) website. https://www.maine.gov/dhhs/
mecdc/infectious-disease/epi/airborne/coronavirus/long-term-care.shtml.
Accessed June 20, 2021.

Zimmerman S, Sloane PD, Katz PR, Kunze M, O’Neil K, Resnick B. The
need to include assisted living in responding to the COVID-19 pandemic.
J Am Med Dir Assoc 2020;21:572-575.

CARES act provider relief fund: for providers. Health and Human Services
website. https://www.hhs.gov/coronavirus/cares-act-provider-relief-fund/
for-providers/index.html. Published May 27, 2020. Accessed June 20, 2021.
Guidance for wearing masks. Centers for Disease Control and Prevention
website. https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/
cloth-face-cover-guidance.html. Published February 11, 2020. Accessed
June 20, 2021.

Interim public health recommendations for fully vaccinated people.
Centers for Disease Control and Prevention website. https://www.cdc.
gov/coronavirus/2019-ncov/vaccines/fully-vaccinated-guidance.html.
Published February 11, 2020. Accessed June 20, 2021.


https://data.hrsa.gov/topics/health-workforce/ahrf
https://data.hrsa.gov/topics/health-workforce/ahrf
https://www.cdc.gov/coronavirus/2019-ncov/hcp/long-term-care.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/long-term-care.html
https://www.maine.gov/dhhs/mecdc/infectious-disease/epi/airborne/coronavirus/long-term-care.shtml
https://www.maine.gov/dhhs/mecdc/infectious-disease/epi/airborne/coronavirus/long-term-care.shtml
https://www.hhs.gov/coronavirus/cares-act-provider-relief-fund/for-providers/index.html
https://www.hhs.gov/coronavirus/cares-act-provider-relief-fund/for-providers/index.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover-guidance.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover-guidance.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/fully-vaccinated-guidance.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/fully-vaccinated-guidance.html
https://doi.org/10.1017/ice.2022.46

	Coronavirus disease 2019 (COVID-19) in assisted living communities: Neighborhood deprivation and state social distancing policies matter
	Methods
	Data
	Outcome variable
	Key independent variables
	Other covariates
	Analytical sample
	Statistical analyses

	Results
	Descriptive analysis
	Multivariate analysis

	Discussion
	References


