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Nursing homes house populations that are highly vulner-
able to coronavirus disease. Point prevalence surveys
(PPSs) provide information on the severe acute respi-
ratory syndrome coronavirus 2 infection status of staff
and residents in nursing homes and enable isolation of
infectious persons to halt disease spread. We collected
16 weeks of public health surveillance data on a subset
of nursing homes (34/212) in Connecticut, USA. We fit
a Poisson regression model to evaluate the association
between incidence and time since serial PPS onset, ad-
justing for decreasing community incidence and other
factors. Nursing homes conducted a combined total of
205 PPSs in staff and 232 PPSs in residents. PPS was
associated with 41%—-80% reduction in incidence rate in
nursing homes. Our findings provide support for the use
of repeated PPSs in nursing home staff and residents,
combined with strong infection prevention measures
such as cohorting, in contributing to outbreak control.

ursing home residents represent a population

highly vulnerable to the spread of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2).
In the midst of the coronavirus disease (COVID-19)
pandemic, nursing homes account for a substantial
proportion of total deaths attributed to the virus in
the United States and globally (1-3). The high propor-
tion of asymptomatic, presymptomatic, and atypi-
cal manifestations of COVID-19 in staff and elderly
residents is a critical driver of widespread and rapid
transmission of the virus (4-6). Facilitywide testing is
a critical tool to identify such infections, particularly
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in lieu of effective vaccines or treatments early in a
novel viral outbreak (7-10). Point prevalence surveys
(PPSs) enable testing of populations at a specific point
with the goal of isolating both infectious and exposed
persons from unexposed, uninfected persons to pre-
vent ongoing transmission.

Nursing homes in the state of Connecticut expe-
rienced a high burden of COVID-19 during the first
surge of the pandemic. The first COVID-19 case was
reported in a nursing home in Connecticut on March
15, 2020. Over the next 2 months, nursing homes ac-
counted for 61.6% deaths in the state (6). After an
increase in testing resources and evidence of asymp-
tomatic transmission, the Connecticut Department of
Public Health (CT DPH) began PPS testing in early
May, and PPS testing was formally recommended on
May 11 and mandated weekly in staff effective June
14 (11,12). Facility staff were trained by public health
practitioners to ensure proper separation (hereafter,
cohorting) of infected, exposed, and uninfected un-
exposed persons after receiving PPS results and tem-
porary exclusion of staff from the workplace (13,14).
Because data were collected for public health surveil-
lance, not research, institutional review board evalu-
ation was not required.

We previously reported the results of the first
round of PPS testing in a subset of Connecticut nurs-
ing homes, in which a high number and proportion of
asymptomatic infections were detected (6). We also
discussed the rapid turnaround time from conduct of
PPS and institution of cohorting in those initial PPSs,
factors that probably contributed to the positive effect
of PPSs in reducing transmission. In this observation-
al study, we followed the same nursing homes as they
conducted serial PPS testing. We describe 4 weeks of
incidence data before initial PPSs and 12 weeks of
follow-up data in which facilities underwent 1-11
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additional PPSs. We also present the results of PPSs
conducted in staff in the selected subset of nursing
homes as well as from the first round of PPSs in near-
ly all (n =196/212) nursing homes in the state.

Methods

Nursing Home Selection

Due to limitations in testing resources at the start
of PPS rollout, CT DPH prioritized specific nursing
homes to receive test kits based on the size of their
outbreaks and potential immediate effect of control
measures. Of 212 nursing homes in the state, 34 con-
ducted the first round of PPS testing on or before May
20, 2020, and were selected for extended follow-up in
this study; 1 of these homes was COVID-19-naive
and excluded from our previous study (6). The homes
selected for inclusion in this study were of average
size and quality of nursing homes in the state, with
an average of 135 licensed beds and quality rating of
3.58/5 stars (6). By June 25, a total of 196 (92.5%) of
212 nursing homes throughout Connecticut had con-
ducted >1 round of resident PPS testing and were in-
cluded for reporting of initial results.

PPS Testing, Cohorting, and Simultaneous Interventions
PPS involved molecular SARS-CoV-2 testing by naso-
pharyngeal swabs of all residents or staff in a facility
within a short time period, in general 1 day (6). The
state of Connecticut mandated weekly PPS testing in
staff to begin in the latter half of June. In mid-May, CT
DPH recommended but did not mandate weekly PPS
testing of residents after identification of a new nurs-
ing home-onset case until no new cases were detected
in residents or staff for 14 days (11,12). These recom-
mendations remained effective through the duration
of the study period. Nursing homes were paired with
affiliate hospitals or laboratories to help conduct PPS
testing and ensure fast turnaround of results.

A primary goal of PPSs was to ensure rapid and
comprehensive isolation and cohorting of infected
persons and to enact other infection prevention and
control (IPC) measures, such as contact tracing to
identify exposures and temporary exclusion of infect-
ed staff from the workplace. We did not collect data
on adherence to these measures in nursing homes.

COVID-19 cases were also detected between
PPSs, primarily through selective screening of resi-
dents leaving or entering the facility, visiting health-
care settings, or experiencing relevant symptoms, and
also through limited contact tracing. Many other IPC
policies for nursing homes were enacted during the
study period federally and in the state of Connecticut,
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which can be found in Appendix C of the CT DPH
contracted report by Mathematica, Inc. (15).

Data Extraction

Nursing home staff answered daily questionnaires
in a web-based COVID-19 database maintained by
CT DPH, through which we extracted data on daily
case counts, deaths, and censuses. PPS results were
confirmed with study investigators by telephone:
nursing directors reported the results of tests given
to residents or staff who did not have a prior diagno-
sis of COVID-19. Case dates correspond to the date
of specimen collection. We were unable to follow
up on how each lab and nursing home responded
to inconclusive results: whether they repeated the
test, acquired a new sample, or treated the result as
positive. New cases excluded residents transferred
in with a known SARS-CoV-2 infection. Case counts
by town were obtained from the Connecticut CO-
VID-19 portal (16).

Incidence Rates Relative to First PPS

COVID-19 incidence rates were calculated for 3 time
periods respective to each nursing home: 4 weeks be-
fore first PPS, day of first PPS (“day 0”), and 12 weeks
after the first PPS. For each respective time period X
and nursing home , we used the following equation:

o
Xer iy new cases

IR; x = x 1,000

> thi . g

th’;‘x person days at risk

X

where person-days at risk on day ¢ was calculated as
the resident census reported on day ¢, subtracting the
number of previous COVID-19 case-patients who had
not died from complications of the disease by day t.
The total number of cases and person-days at risk in
nursing home i was summed for all days within each
time period X. Because we could not follow individu-
al persons over time, we used census data to account
for the dynamic nature of nursing home populations.
We compared the incidence rates in PPS in individual
nursing homes in the 4 weeks prior and 12 weeks fol-
lowing first using the 2-sample Z-test for equality of
proportions with Yates” continuity correction.

Poisson Regression Model

We investigated the association between PPS and the
trajectory of nursing home outbreaks while account-
ing for concomitant changes in community incidence
and intrinsic variability between nursing homes. The
number of new cases y in nursing home i on calendar
day t offset by person-days at risk on day t was mod-
eled as a Poisson regression:
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Y, ~ Poisson(1;;)

A
log (m = o+ a; + Brlog (sumcommunityg,)

+p,day_of _first_PPS;

4
+ Z ypl{ timeinterval since first PPS; = Cp}
p=2

7

+ ) 641{day_of _week, = d}
d=2

where person_days,, is as described previously; sum_
community_IR, is the incidence rate per 100,000
population in the town in which nursing home i is
located over the past 14 days relative to day t (17);
day_of_first_PPS_is the date of the first PPS, included
as a dummy variable to account for the substantial
change in screening practices; and time_interval_
since_first_PPS s treated as a categorical variable di-
vided into 1-15, 16-30, 31-60, and 60-90 days. Cat-
egorical variables for day of the week and nursing
home ID (a, were also included). The model did not
exhibit evidence of overdispersion (deviance/de-
grees of freedom = 0.8), indicating that the Poisson
model was appropriate. We conducted a sensitivity
analysis to determine the impact of different lags of
community incidence (0, 3, 7, 14, and 28 days) on
model results; the sum of incidence over the previ-
ous 14 days was found to minimize the Akaike infor-
mation criterion. Risk ratios were calculated by ex-
ponentiation of the relevant regression coefficients.
Analyses and figures were executed in R version
3.5.1 (https:/ /www.r-project.org).

Results

PPS Implementation

In the 12 weeks of follow-up after initial PPSs, an aver-
age of 6.0 (range 1-10) follow-up PPSs in residents and
6.2 (range 2-10) total PPSs in staff were administered

per nursing home, for a total of 198 follow-up surveys
in residents and 205 surveys in staff in all 34 nursing
homes (Table 1). The average time between the first
and second round of resident PPS testing was 30 days;
average time between all subsequent PPSs was 9 days.
Periods between staff PPSs were shorter than between
resident PPSs (Appendix Figure 1, https://wwwnc.
cdc.gov/EID/article/27/5/20-4936-Appl.pdf). The
period between resident PPSs decreased over time,
in part, because of additional state requirements and
recommendations to conduct weekly resident testing
in mid-July. Most (31/34) nursing homes in this study
conducted >1 PPS beyond the recommended threshold
of 14 days after a positive case was detected. The total
number of PPSs in residents and staff in each nursing
home was not statistically associated with the nursing
home quality rating.

Resident Cases Detected in Follow-Up Period

Before the first PPS, nursing homes had experienced
an average of 36 COVID-19 cases (27.7% infected;
range 0-81 cases, 0%-86.1% infected). A total of 601
cases were detected in these facilities during the first
PPS, as previously described (6). Approximately 1,775
(55.8%) of all residents in the study were assumed to
be susceptible to infection after the first round of test-
ing was complete.

After the initial round of PPS, a total of 44 resi-
dent cases were identified in all subsequent rounds of
PPS testing, of which 9 (20.4%) were symptomatic at
the time of testing (Table 1). The probability of identi-
fying additional cases through PPSs decreased signif-
icantly over subsequent PPSs: the second PPS identi-
fied 20 cases (n = 34 nursing homes), and subsequent
PPSs identified an additional 8 (n =33), 6 (n=31),4 (n
=28),3(n=25),2(n=22),0n=18),0(n=9),0(n=
4), and 0 (n = 1) cases in residents (Figure 1).

In between PPSs, 93 additional resident cases
were also detected, of which 70 (75.3%) were symp-
tomatic at the time of testing. Most (85, 90.3%) cases
were identified during the longer period between the
first and second round of PPS testing. More than half
(60.2%) of cases were detected within 1 incubation

Table 1. Summary of point prevalence survey results of severe acute respiratory syndrome coronavirus 2 infection in 34 nursing

homes, Connecticut, USA*

Residents Staff
Positive test No. No. cases No. symptomatic Positive test
No. follow-  results from  symptomatic detected at time of non- results from
Category up PPS PPSst at PPS testing between PPSst PPS testing No. PPS staff PPSs
Total 198 44 11 93 70 205 87
Average (SD) 6.0 (2.3) 1.3(1.5) 0.6 (0.9) 2.7 (7.6) 4.1(9.1) 6.2 (2.0) 2.6 (4.9)

*Results of the first PPS in residents in (6); results displayed here are those of subsequent surveys only. In brief, 601 cases were detected in the first PPS
(average 16.8, SD 13.5). One additional facility, coronavirus disease naive at the time of the initial PPS and therefore not included in the original study,

detected 0 cases in its first PPS. PPS, point prevalence survey.

TExcludes residents transferred into facilities with known coronavirus infection.
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Figure 1. Coronavirus disease
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period following the first PPS, when exposure in those
persons had likely already occurred; that exposure
rendered cohorting measures less effective. Further,
there was a positive but nonsignificant correlation (p
=0.09) between the number of days between PPS and
the number of cases identified in a nursing home (Ap-
pendix Figure 2). Two nursing homes contained most
of these cases, reporting 38 and 20 cases in the 44 days
between their first and second PPS (Figure 2; Appen-
dix Figures 2, 3).

Temporal Patterns of Resident Infections

Nursing homes underwent initial PPS at different
stages of outbreak severity (Figure 2). After initial PPS,
the proportion of residents infected in each nursing
home plateaued for most facilities. In 41.2% of nursing
homes, fewer than half of all residents were infected
with SARS-CoV-2 by the end of the study period.

The median incidence rates in nursing homes
were 9.3 (95% CI 0.2-49.2) cases/1,000 at-risk person-
days before the first PPS; 267.8 (95% CI 0-861.5) cas-
es/ 1,000 person-days on the day of the first PPS, and
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0.54 (95% CI 0-18.4) cases/1,000 person-days in the
period after the first PPS. Incidence rates decreased
(p<0.05) in 85% (29/34) of facilities following the
implementation of PPSs (Figure 2). Of the 4 nursing
homes that experienced no significant change, 2 had
<10 residents remaining susceptible to SARS-CoV-2
and 1 had not experienced any cases before the first
PPS. Meanwhile, 2 nursing homes experienced large
outbreaks of >10 cases after the first PPS, 1 of which
experienced an increase in incidence rate of 8.3 cas-
es/ 1,000 person-days (Figure 3; Appendix Figure 3).

Accounting for Concurrent Changes in

Community Incidence

The population of the towns and cities in which the
nursing homes were located experienced a contempo-
raneous decrease in community incidence during the
study period (Figure 4). Community incidence over
the previous 2 weeks was associated with proportion-
al changes in incidence in nursing homes (B, = 0.98,
95% CI 0.84-1.11). After adjusting for community
incidence and the change in screening practices,
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Figure 2. Cumulative proportion
of severe acute respiratory
syndrome coronavirus 2
(SARS-CoV-2) infections in
individual nursing homes over a
16-week study period relative to

1.00+

the first PPS, Connecticut, USA.
Each colored line represents

a single nursing home in the

~4 weeks before first PPS and

12 weeks following first PPS. ~

N

A i W

Data were centered for all
nursing homes by the date of
receipt of results for the first
PPS, signified by the dashed
vertical line on day 0. Red line

Proportion infected

/1] ]

f

indicates average proportion
infected of the total study
population on each day. The
number of residents infected
in each nursing home is based
on cumulative case counts out

0 50
Days relative to first PPS (day 0)

of the number ever susceptible to SARS-CoV-2 in the nursing home, or the maximum census value in the study period, to account for
resident deaths and transfers since the start of reporting. PPS, point prevalence survey.

the implementation of serial PPSs was associated
with a significant decrease in nursing home incidence
rates of 77% (95% CI 71%-83%) in the first 15 days
after the first PPS, 49% (95% CI 31%-63%) from days
16-30, 41% (95% CI 12%-60%) from days 31-60, and
80% (95% CI 64%-89%) reduction from days 61-90,
compared with the pre-PPS period.

Staff Cases Detected in Follow-Up Period

Nursing homes identified 87 staff cases (6 inconclu-
sive) or an average of 2.6 cases (SD 4.9) per facility
in the follow-up period (Table 1). The first PPS in 34
nursing homes identified 57 total staff cases, and sub-
sequent PPSs (n = 33 nursing homes) identified an ad-
ditional 15 (n = 34 nursing home’s staff tested), 5 (n =
33),4(n=30),5(n=27),3(n=24),1(n=17),1 (n=7),
0 (n=>5), and 0 (n = 2) staff cases (Figure). Symptomat-
ic status and cases counts identified outside of weekly
PPSs were not ascertained. One nursing home was re-
moved from staff testing results beyond the first PPS
due to lack of verifiable data.

Statewide Initial PPS Testing

In the state of Connecticut, as of June 25, 2020, a total
of 196 nursing homes had completed 1 round of PPS
testing. In these initial single round of surveys, 12,336
residents were tested. A total of 1,733 tests (14.0%)
were SARS-CoV-2 positive and an additional 70 tests
were inconclusive. Of those with positive results,
1,537 (88.7%) were reported by facilities as having
been asymptomatic at the time of testing. Follow-up
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for symptomatic status beyond the day of testing was
not conducted.

Discussion

We compiled a large dataset covering 16 weeks of pub-
lic health surveillance data in nursing homes, docu-
menting COVID-19 outbreaks in the 4 weeks before
and 12 weeks after the start of repeated facility-wide
PPSs. Several previous studies have also documented
the successful implementation of PPS testing in mul-
tiple congregate living facilities in the context of CO-
VID-19 outbreak control (4,7,8,18-26). We describe a
study of 34 facilities conducting 437 surveys in resi-
dents and staff and 35,133 nasopharyngeal swab tests,
or an average of 13 PPSs per nursing home in residents
and staff combined, in a 12-week period. Selected nurs-
ing homes experienced a range of outbreak severities
at the time of initial PPSs, yet all nursing homes expe-
rienced 1 or O cases in the final 4 weeks of follow-up.
In addition, 29/34 (85%) nursing homes exhibited sig-
nificant (p<0.05) decreases in incidence rates of SARS-
CoV-2 infection in the 12-week follow-up period com-
pared with the 4-week period before any PPS.

The initial round of PPS testing likely captured
asymptomatic cases and residents with protracted
viral shedding that had been missed in the pre-PPS
period (and who may have been symptomatic at that
time), as well as presymptomatic cases that would
have been captured in the post-PPS period in lieu of
PPSs (6,27,28). To account for the change in screen-
ing practices, we compared trends in incidence rates
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Figure 3. Paired coronavirus disease
incidence rate estimates relative to
first PPS, Connecticut, USA. Dashed
lines represent single nursing homes
included in the study. Points represent
the incidence in the 4 weeks before the
first PPS and 12 weeks following the

first PPS, during which additional PPSs
were also conducted. Blue indicates
significant decreases in incidence for
each nursing home over the 2 time
periods (a = 0.05); green indicates
significant increases; red indicates
nonsignificant changes in incidence.

~< PPS, point prevalence survey.

o
= 4
o

Period relating to initial PPS

before and after initial PPSs. The change in incidence
rates of COVID-19 cases in nursing homes over the
study period, especially in the period following the
first round of PPS, coincided with a decrease in com-
munity cases. However, we found that, even after
adjusting for community incidence and the change
in screening practice, the decrease in incidence
rates in nursing homes was significantly associated
with the onset of PPSs (p<0.05 for all subsequent
time divisions).

Most COVID-19 cases detected in the 12-week
follow-up period were identified in the extended
period, on average 30 days, between the first and
second PPS. These cases were identified primar-
ily through symptom screening; limited contact

tracing; and other types of selective testing, includ-
ing at the time of resident hospitalization or he-
modialysis. We postulate that more frequent PPSs,
especially between the first and second rounds of
testing, may have improved outbreak control by
enabling earlier cohorting and that the extended
time period between PPS may have decreased the
efficacy of this intervention overall. Our results
also suggest that although introductions of the vi-
rus from staff, visitors, and patients undergoing
outside procedures pose a substantial risk of seed-
ing new outbreaks, nursing homes may be able to
alter the trajectory of their outbreaks by rigorous
case surveillance once an outbreak occurs, despite
ongoing community transmission.

Figure 4. Coronavirus disease
incidence rates in nursing homes
(cases/1,000 person-days, red) and

in towns and cities (cases/100,000
person-days, blue), Connecticut, USA.
Incidence rates are aggregated for

the 34 nursing homes in this study

and 26 towns and cities in which the
nursing homes are located; incidence is
presented as rolling weekly averages to
account for differences in day-of-week
reporting. The shaded rectangle shows
the time period in which all 34 nursing
homes conducted initial PPSs.

30+
= Nursing homes (per 1,000 person-days)
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Our study’s limitations include that we were not
able to incorporate a control group in this analysis be-
cause this work was done in the context of outbreak
control, in which nearly all nursing homes in the state
received PPSs over the follow-up period. Further-
more, we were not able to follow individual partici-
pants over time due to the dynamic nature of nursing
home populations and limitations in public health
surveillance capacity. Similarly, we were unable to
collect data to track the implementation of cohorting
and other behavioral and physical interventions af-
ter receiving test results from PPSs. Nonetheless, CT
DPH staff called all facilities before the first PPS to
assess knowledge of cohorting and train staff on ap-
propriate cohorting; they also followed up on homes
with continued transmission after the first PPS to
evaluate adherence. Finally, we could not account
for all concurrent interventions, including changes in
visitation policies, staff cohorting practices, and PPE
abundance, limiting the interpretability of the useful-
ness of repeated PPSs (15).

We described the successful implementation of
hundreds of repeated facilitywide PPSs in nursing
homes. Although our findings cannot inform poli-
cies of asymptomatic testing of staff and residents
as a preventive strategy, they suggest that PPSs is
one of several effective tools in outbreak manage-
ment, particularly in the context of low COVID-19
incidence in the general population. In addition to
testing, outbreak control relied on use of PPE and
other protective behaviors such as social distancing
and limitations to visitation, successful cohorting of
infected and exposed residents, exclusion of infected
staff from the workplace, environmental modifica-
tions, and sustained IPC training (18). Our work may
motivate states to reserve financial resources for sus-
tained, serial PPS testing in the context of outbreak
control and other forms of IPC planning in long-term
care. We urge policymakers to continue serial testing
in congregate living facilities during the period of
vaccine rollout because acquisition of immunity will
take time and coverage rates may vary in facilities
(9,29,30). Optimal serial testing strategies in the post-
vaccine rollout period will require additional study.

Acknowledgments

We thank Barbara Cass, Anu Paranandi, Erin Grogan,
Naissa Piverger, Meghan Maloney, Ellen Neuhaus, Surjit
Sethuraman, Kim Hriceniak, Kristin Soto, Terry Rabatsky-
Ehr, and others at the CT DPH for building and maintaining
a nursing home surveillance system for COVID-19. We also
thank Kevin O’Laughlin for coordinating initial data
collection, Ben Gagne and members of the Connecticut

1294

National Guard for assisting in the deployment of PPS test
kits, and Forrest Crawford for helping with statistical
models. No individuals listed received compensation for
their contributions to this work.

S.P.and V.L. had full access to all the data in the study and
take responsibility for the integrity of the data and the
accuracy of the data analysis. The data were collected in the
setting of a public health response, and there was no specific
funder involved in the design and conduct of the study;
collection, management, analysis, and interpretation of the
data; preparation, review, or approval of the manuscript;
and decision to submit the manuscript for publication.

About the Author

Hanna Y. Ehrlich is a PhD candidate at the Yale School of
Public Health. Primary research interests include public
health surveillance, public health policy, and the
epidemiology of vectorborne and emerging diseases.

References

1. Ouslander JG, Grabowski DC. COVID-19 in nursing homes:
calming the perfect storm. ] Am Geriatr Soc. 2020,68:2153-62.
https:/ /doi.org/10.1111/jgs.16784

2. Barnett ML, Grabowski DC. Nursing homes are ground
zero for COVID-19 pandemic. JAMA Health Forum.
2020;1:e200369. https:/ /doi.org/10.1001/jamahealthforum.
2020.0369

3. Danis K, Fonteneau L, Georges S, Daniau C,
Bernard-Stoecklin S, Domegan L, et al.; ECDC Public Health
Emergency Team. High impact of COVID-19 in long-term
care facilities, suggestion for monitoring in the EU/EEA,
May 2020. Euro Surveill. 2020;25:2000956.

4. Louie JK, Scott HM, DuBois A, Sturtz N, Lu W, Stoltey J,
et al.; San Francisco Department of Public Health COVID-19
Skilled Nursing Facility Outbreak Response Team.
Lessons from mass-testing for COVID-19 in long term-care
facilities for the elderly in San Francisco. Clin Infect Dis.
2020;ciaal020. https:/ /doi.org/10.1093/ cid / ciaa1020

5. Marossy A, Rakowicz S, Bhan A, Noon S, Rees A, Virk M,
et al. A study of universal severe acute respiratory
syndrome coronavirus 2 RNA testing of residents and
staff in a large group of care homes in South London.
J Infect Dis. 2020;223:381-8. https:/ /doi.org/10.1093/
infdis/jiaa565

6. Parikh S, O'Laughlin K, Ehrlich HY, Campbell L, Harizaj A,
Durante A, et al. Point prevalence testing of residents for
SARS-CoV-2 in a subset of Connecticut nursing homes.
JAMA. 2020;324:1101-3. https:/ /doi.org/10.1001/
jama.2020.14984

7. Dora AV, Winnett A, Jatt LP, Davar K, Watanabe M, Sohn L,
et al. Universal and serial laboratory testing for SARS-CoV-2
at a long-term care skilled nursing facility for veterans—Los
Angeles, California, 2020. MMWR Morb Mortal Wkly Rep.
2020;69:651-5. https:/ /doi.org/10.15585/ mmwr.mm6921el

8. Hatfield KM, Reddy SC, Forsberg K, Korhonen L, Garner
K, Gulley T, et al. Facility-wide testing for SARS-CoV-2 in
nursing homes —seven US jurisdictions, March-June 2020.
MMWR Morb Mortal Wkly Rep. 2020;69:1095-9.
https:/ /doi.org/10.15585/ mmwr.mm6932e5

Emerging Infectious Diseases « www.cdc.gov/eid * Vol. 27, No. 5, May 2021



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Njuguna H, Wallace M, Simonson S, Tobolowsky FA,
James AE, Bordelon K, et al. Serial laboratory testing for
SARS-CoV-2 infection among incarcerated and detained
persons in a correctional and detention facility — Louisiana,
April-May 2020. MMWR Morb Mortal Wkly Rep.
2020;69:836-40. https:/ / doi.org/10.15585/ mmwr.mm6926e2
Birgand G, Blanckaert K, Deschanvres C, Vaudron A,
Loury P, King L. Testing strategies for the control of
COVID-19 in nursing homes: universal or targeted
screening? J Infect. 2020;82:159-98. https:/ /doi.org/
10.1016/j.jinf.2020.08.002

Lamont N. Executive order No. 7UU:protection of public
health and safety during COVID-19 pandemic and
response - staff testing for nursing homes and assisted
living; definition of suitable work. June 1, 2020 [cited 2020
Aug 11]. https:/ /portal.ct.gov/-/media/ Office-of-the-
Governor/Executive-Orders/Lamont-Executive-Orders/
Executive-Order-No-7UU.pdf

Coleman-Mitchell RD. COVID-19 point prevalence survey
testing and cohorting in nursing homes [interim guidance -
May 11, 2020]. State of Connecticut Department of

Public Health. May 11, 2020 [cited 2020 Aug 11].

http:/ /www.mutualaidplan.org/Common/Document.
aspx?DDID=17279&klv=1&key=uMyL4RqHDPX56fClceBfi
W4N5MY %3D

Centers for Disease Control and Prevention. Testing guidelines
for nursing homes: interim SARS-CoV-2 testing guidelines for
nursing home residents and healthcare personnel. Oct. 16, 2020
[cited 2020 Oct 20. https:/ /www.cdc.gov/coronavirus/2019-
ncov/hcp/nursing-homes-testing. html

Centers for Disease Control and Prevention. Return to work
criteria for healthcare personnel with SARS-CoV-2 infection
(interim guidance). August 10, 2020 [cited 2020 Aug 11].
https:/ /www.cdc.gov/coronavirus/2019-ncov/hcp/
return-to-work.html

Mathematica Policy Research. A study of the COVID-19
outbreak and response in Connecticut long-term care
facilities: final report. September 30, 2020 [cited 2020 Oct
20]. https:/ / portal.ct.gov/Coronavirus/Long-Term-Care-
Facility-review

State of Connecticut. Connecticut COVID-19 data tracker.
2020 [cited 2020 Oct 20]. https:/ / portal.ct.gov/coronavirus/
covid-19-data-tracker

Connecticut Department of Public Health Annual town and
county population for Connecticut. 2020 [cited 2020 Oct 20].
https:/ /portal.ct.gov/ DPH/Health-Information-Systems-
Reporting/Population/ Annual-Town-and-County-
Population-for-Connecticut

Eckardt P, Guran R, Hennemyre |, Arikupurathu R,

Poveda ], Miller N, et al. Hospital affiliated long-term

care facility COVID-19 containment strategy by using
prevalence testing and infection control best practices. Am J
Infect Control. 2020;48:1552-55. https:/ /doi.org/10.1016/ /
j-ajic.2020.06.215

McBee SM, Thomasson ED, Scott MA, Reed CL, Epstein L,
Atkins A, et al. Notes from the field: universal statewide
laboratory testing for SARS-CoV-2 in nursing homes — West
Virginia, April 21-May 8, 2020. MMWR Morb Mortal Wkly
Rep. 2020;69:1177-9. https:/ /doi.org/10.15585/ mmwr.
mm6934a4

Bigelow BF, Tang O, Barshick B, Peters M, Sisson SD,

Peairs K, et al. Outcomes of universal COVID-19 testing
following detection of incident cases in 11 long-term care

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 27, No. 5, May 2021

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

SARS-CoV-2 in Nursing Homes after Testing

facilities. JAMA Intern Med. 2021;181:127-9.

https:/ /doi.org/10.1001/jamainternmed.2020.3738
Escobar DJ, Lanzi M, Saberi P, Love R, Linkin DR, Kelly J],
et al. Mitigation of a coronavirus disease 2019 outbreak in a
nursing home through serial testing of residents and staff.
Clin Infect Dis. 2020 Jul 20 [Epub ahead of print].

https:/ /doi.org/10.1093/cid/ ciaa1021

Taylor ], Carter R], Lehnertz N, Kazazian L, Sullivan M,
Wang X, et al.; Minnesota Long-Term Care COVID-19
Response Group. Serial testing for SARS-CoV-2 and virus
whole genome sequencing inform infection risk at two
skilled nursing facilities with COVID-19 outbreaks —
Minnesota, April-June 2020. MMWR Morb Mortal Wkly
Rep. 2020;69:1288-95. https:/ /doi.org/10.15585/
mmwr.mm6937a3

Telford CT, Onwubiko U, Holland DP, Turner K, Prieto J,
Smith S, et al. Preventing COVID-19 outbreaks in long-term
care facilities through preemptive testing of residents and
staff members — Fulton County, Georgia, March-May 2020.
MMWR Morb Mortal Wkly Rep. 2020;69:1296-9.

https:/ /doi.org/10.15585/ mmwr.mm6937a4

Sanchez GV, Biedron C, Fink LR, Hatfield KM, Polistico JMF,
Meyer MP, et al. Initial and repeated point prevalence
surveys to inform SARS-CoV-2 infection prevention in 26
skilled nursing facilities — Detroit, Michigan, March-May
2020. MMWR Morb Mortal Wkly Rep. 2020;69:882-6.
https:/ /doi.org/10.15585/ mmwr.mmé6927el

Montoya A, Jenq G, Mills JP, Beal ], Diviney Chun E,
Newton D, et al. Partnering with local hospitals and public
health to manage COVID-19 outbreaks in nursing homes.

J Am Geriatr Soc. 2020;69:30-36. https:/ /doi.org/10.1111/
jgs.16869

Borras-Bermejo B, Martinez-Gémez X, San Miguel MG,
Esperalba ], Antén A, Martin E, et al. Asymptomatic
SARS-CoV-2 infection in nursing homes, Barcelona, Spain,
April 2020. Emerg Infect Dis. 2020,26:2281-3.

https:/ /doi.org/10.3201/eid2609.202603

He X, Lau EHY, Wu P, Deng X, Wang J, Hao X, et al.
Temporal dynamics in viral shedding and transmissibility of
COVID-19. Nature Medicine. 2020;26:672-675.

Cevik M, Tate M, Lloyd O, Maraolo AE, Schafers J,

Ho A. SARS-CoV-2, SARS-CoV, and MERS-CoV viral

load dynamics, duration of viral shedding, and
infectiousness: a systematic review and meta-analysis.
Lancet Microbe. 2021;2:E13-3E22. https:/ /doi.org/10.1016/
S2666-5247(20)30172-5

Tavoschi L, Vroling H, Madeddu G, Babudieri S,

Monarca R, Vonk Noordegraaf-Schouten M, et al. Active
case finding for communicable diseases in prison settings:
increasing testing coverage and uptake among the prison
population in the European Union/European

Economic Area. Epidemiol Rev. 2018;40:105-20.

https:/ /doi.org/10.1093/ epirev/mxy001

Paltiel AD, Schwartz JL, Zheng A, Walensky RP. Clinical
outcomes of a COVID-19 vaccine: implementation over
efficacy. Health Aff (Millwood). 2021;40:42-52.

https:/ /doi.org/10.1377 /hlthaff.2020.02054

Address for correspondence: Sunil Parikh, Department of

Epidemiology of Microbial Diseases, Yale School of Public
Health, 60 College St, New Haven, CT 06510, USA; email:
sunil.parikh@yale.edu

1295



