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BACKGROUND
Despite widespread adoption of surveillance testing for coronavirus disease 2019 
(Covid-19) among staff members in skilled nursing facilities, evidence is limited 
regarding its relationship with outcomes among facility residents.

METHODS
Using data obtained from 2020 to 2022, we performed a retrospective cohort study 
of testing for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
among staff members in 13,424 skilled nursing facilities during three pandemic 
periods: before vaccine approval, before the B.1.1.529 (omicron) variant wave, and 
during the omicron wave. We assessed staff testing volumes during weeks without 
Covid-19 cases relative to other skilled nursing facilities in the same county, along 
with Covid-19 cases and deaths among residents during potential outbreaks (de-
fined as the occurrence of a case after 2 weeks with no cases). We reported ad-
justed differences in outcomes between high-testing facilities (90th percentile of 
test volume) and low-testing facilities (10th percentile). The two primary outcomes 
were the weekly cumulative number of Covid-19 cases and related deaths among 
residents during potential outbreaks.

RESULTS
During the overall study period, 519.7 cases of Covid-19 per 100 potential out-
breaks were reported among residents of high-testing facilities as compared with 
591.2 cases among residents of low-testing facilities (adjusted difference, −71.5; 
95% confidence interval [CI], −91.3 to −51.6). During the same period, 42.7 deaths 
per 100 potential outbreaks occurred in high-testing facilities as compared with 
49.8 deaths in low-testing facilities (adjusted difference, −7.1; 95% CI, −11.0 to 
−3.2). Before vaccine availability, high- and low-testing facilities had 759.9 cases 
and 1060.2 cases, respectively, per 100 potential outbreaks (adjusted difference, 
−300.3; 95% CI, −377.1 to −223.5), along with 125.2 and 166.8 deaths (adjusted 
difference, −41.6; 95% CI, −57.8 to −25.5). Before the omicron wave, the numbers 
of cases and deaths were similar in high- and low-testing facilities; during the 
omicron wave, high-testing facilities had fewer cases among residents, but deaths 
were similar in the two groups.

CONCLUSIONS
Greater surveillance testing of staff members at skilled nursing facilities was as-
sociated with clinically meaningful reductions in Covid-19 cases and deaths 
among residents, particularly before vaccine availability.
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Surveillance testing for coronavi-
rus disease 2019 (Covid-19) is widely con-
sidered to be a critical tool in the control 

of pandemic outbreaks.1,2 Because asymptomatic 
or presymptomatic persons are key vectors of 
disease spread,3 regular surveillance testing for 
Covid-19 was mandated by many organizations 
with high-risk members and by closed commu-
nities, including health care facilities, prisons, 
and some workplaces. The utility and cost-effec-
tiveness of surveillance testing is supported by 
several modeling studies,4-10 but few studies with 
longitudinal, real-world data have examined 
outcomes of various testing strategies in a large 
population over time.11,12

An especially important setting for surveil-
lance testing is skilled nursing facilities, whose 
residents and staff made up less than 2% of the 
U.S. population but more than 20% of Covid-19–
related deaths by the end of 2021.13 Presymp-
tomatic staff members are probably the primary 
mechanism for the introduction of severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) 
into skilled nursing facilities.14-16 Federal authori-
ties have suggested that routine Covid-19 screen-
ing of asymptomatic staff be performed up to 
twice weekly in skilled nursing facilities in areas 
of high SARS-CoV-2 transmission, although this 
practice was difficult to achieve at most facilities 
before 2021 because of testing and staffing 
shortages, supply-chain issues, and slow turn-
around times for test results.17,18

The large size of the nursing home industry 
— 1.7 million staff and more than 4 million 
short- and long-stay residents19 — and substantial 
variation in adoption of surveillance testing across 
more than 15,000 facilities provide a unique op-
portunity to evaluate the real-world effectiveness 
of surveillance testing approaches. We used com-
prehensive data on Covid-19 testing, staff and 
resident cases, and deaths in all federally accred-
ited skilled nursing facilities to examine the re-
lationship between testing strategies for staff 
— including frequency, test turnaround time, and 
test type (polymerase chain reaction [PCR] or 
antigen) — and risks of potential outbreaks of 
Covid-19 and associated deaths among residents.

Me thods

Oversight and Data Sources

No outside agencies were involved in the design 
or conduct of this study. In accordance with 

policies regarding the use of publicly available 
data adopted by Harvard University (the institu-
tion of the third [senior] author), the study was 
exempt from review by an institutional review 
board. Harvard played no other role in the study.

The primary data source for this retrospective 
cohort study of U.S. skilled nursing facilities was 
the Covid-19 Nursing Home Database of the 
Centers for Medicare and Medicaid Services 
(CMS),20 a mandatory repository that contains 
data (including Covid-19 cases and deaths) that 
are submitted on a weekly basis by skilled nurs-
ing facilities to the National Healthcare Safety 
Network (NHSN) of the Centers for Disease Con-
trol and Prevention. Data were obtained from 
November 22, 2020, to May 15, 2022, which 
corresponds to the period in which all relevant 
testing questions were included in the NHSN 
Covid-19 modules.

We obtained information about facility staff-
ing from the CMS-mandated Payroll-Based Jour-
nal Employee Detail database. This database, 
which compiles individual-level staffing data from 
facility payroll records or other auditable sources, 
provides a record of daily individual staff shifts 
that can be used to determine staffing levels ac-
cording to discipline (e.g., nursing and physical 
therapy), as well as the number of staff members 
who were working on a given day.21 Additional 
data sources are detailed in the Supplementary 
Appendix, available with the full text of this ar-
ticle at NEJM.org.

Study Sample and Potential Outbreak 
Definition

To examine the relationship between surveillance 
testing and Covid-19 outcomes, we constructed 
a study sample consisting of facility-weeks dur-
ing which skilled nursing facilities were having 
a potential outbreak of Covid-19. To allow for 
adequate follow-up time, we included data from 
potential outbreaks from November 22, 2020, to 
March 20, 2022. We defined the start of a poten-
tial outbreak within a facility as the first week 
during which any Covid-19 cases among staff or 
residents were reported after 2 consecutive 
weeks of no such reports within the facility. The 
week that the initial case had been identified 
was defined as the start of the potential out-
break (i.e., week 1), and we followed outcomes 
over subsequent weeks until there were two con-
secutive weeks with no new staff or resident cases 
or 7 follow-up weeks, whichever came first. 
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When a potential outbreak ended before 7 weeks 
of follow-up, we tracked Covid-19–related deaths 
among residents for an additional 2 weeks to 
account for the lag between the diagnosis of 
Covid-19 cases and deaths.

Frequency of Surveillance Testing

First, we quantified the volume of surveillance 
(as opposed to diagnostic) testing as the total 
number of Covid-19 tests — including point-of-
care (POC) and non-POC tests — that were ad-
ministered to staff members during weeks in 
which facilities had no Covid-19 cases among 
either staff or residents. We normalized this 
measure to the size of the staff, defined as the 
weekly average number of persons with any re-
ported hours in the payroll-based data during 
the first quarter of 2021. We performed winsoriza-
tion (i.e., the limitation of extreme values to re-
duce the effect of possibly spurious outliers) on 
weekly data regarding the number of Covid-19 
tests that had been administered per staff mem-
ber at the 1st and 99th percentiles.

To address confounding between staff test 
volume and resident outcomes (Fig. S1 in the 
Supplementary Appendix), we used a regression 
framework to estimate the propensity of each 
facility for surveillance testing as compared with 
other skilled nursing facilities in the same county, 
a value that we defined as the relative testing rate 
(our primary exposure variable) over the entire 
study window. To determine the relative testing 
rate, we restricted the sample to all facility-weeks 
with no Covid-19 cases among staff or residents 
and used linear regression to calculate the num-
ber of weekly tests administered per staff mem-
ber after adjustment for facility fixed effects, 
county-week fixed effects, and time-varying weekly 
measures of staff and resident vaccination rates 
(Section S1.4). We used the facility fixed effects 
from this model to define the relative testing 
rate (i.e., the latent, time-invariant propensity for 
surveillance testing relative to other facilities in 
the same county-week) after adjustment for vac-
cination rates among staff and residents. This 
value reflects the variation in surveillance test-
ing that is not attributable to community-level 
risk, regional testing regulations, secular time 
trends, or degree of vaccine coverage.

Study Outcomes

Our two primary outcomes were the weekly cumu-
lative number of Covid-19 cases and related 

deaths among residents, as reported by facilities 
in the NHSN database during a potential outbreak. 
Outcomes were reported as the number per 100 
potential outbreaks. We focused on outcomes 
among residents because cases among staff 
members are, in part, a direct function of the 
key exposure — the number of tests that were 
performed among staff. In secondary analyses, 
we examined cumulative Covid-19 cases and re-
lated deaths among staff members.

Additional Study Variables

We captured testing type and test turnaround 
time as facility-level variables. For testing type, 
we determined the share of staff tests that were 
POC (i.e., antigen tests) as opposed to non-POC 
(typically, PCR tests) during the week before the 
start of a potential outbreak. This information 
was missing for 14% of potential outbreak pairs 
(Section S1.5). We classified potential outbreaks 
into two groups: those in which 50% or more of 
tests at baseline were POC and those that were 
not (<50% POC) (Fig. S2). We defined test turn-
around time on the basis of survey responses 
during the week before a potential outbreak and 
during the first week of the outbreak as 2 days 
or less in both weeks or 3 days or more in either 
week. The test turnaround time was defined 
only for skilled nursing facilities that predomi-
nantly used non-POC testing (i.e., in ≥80% of 
staff tests) before the start of a potential out-
break, since POC tests have immediate turn-
around by definition. Covariates included other 
facility characteristics and measures of Covid-19 
risk (Section S1.6).

Statistical Analysis

We estimated the association between testing 
patterns and weekly resident Covid-19 outcomes 
within a potential outbreak using linear regres-
sion models. We estimated separate models for 
each outcome in which the key quantities of in-
terest were interaction terms between relative 
testing rate (a continuous variable) and indica-
tors for each potential outbreak week (i.e., weeks 
1 to 8 during a potential outbreak). Models in-
cluded facility- and county-level covariates, as 
well as county fixed effects and fixed effects for 
the calendar week in which the potential out-
break began. We performed multiple imputation 
for missing values in facility covariates and used 
the last nonmissing values to impute missing 
values in time-varying characteristics (i.e., the 
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availability of personal protective equipment) 
(Sections S1.6 and S1.7). Standard errors were 
clustered at the facility level. All 95% confidence 
intervals were not adjusted for multiplicity and 
should not be used in place of hypothesis test-
ing. Because the key quantities of interest (rela-
tive testing rate according to potential outbreak 
week) were continuous variables, we report week-
ly estimates at two points in the relative testing 
rate distribution: the 90th percentile, represent-
ing high-testing facilities, and the 10th percen-
tile, representing low-testing facilities.

To examine whether test volume had different 
effects during different phases of the pandemic, 
we stratified our analyses into three periods: 
before vaccine availability (November 22, 2020, 
to January 17, 2021), before the wave of the 
B.1.1.529 (omicron) variant (January 18 to Octo-
ber 31, 2021), and during the omicron wave 
(November 1, 2021, to March 20, 2022). We 
performed a series of sensitivity analyses to ex-
amine the robustness of our findings, including 
the use of alternate specifications of the covari-
ates, indicators to account for missing covariate 
information, imputed data for missing informa-
tion regarding the type of testing used, the esti-
mation of Poisson rather than linear-regression 
models, the extension of follow-up time after the 
start of a potential outbreak, the restriction of 
analyses to actual outbreaks (i.e., two or more 
Covid-19 cases among residents), and the use of 
an alternate analytic framework that estimates 
the association between the surveillance test 
volume and resident outcomes according to varia-
tion over time within the same facility and esti-
mation models that contain facility fixed effects 
(Section S1.7).

R esult s

Testing Volume

During the 77-week study window, we identified 
13,424 study-eligible skilled nursing facilities 
and 66,900 potential outbreaks for an average of 
5.0 potential outbreaks per facility. On average, 
sample facilities performed 1.1 surveillance tests 
per staff member per week (interquartile range, 
0.4 to 1.5) (Fig. 1). Estimated relative rates of 
surveillance testing ranged from −0.8 to 1.6 
tests per staff-week relative to the facility 
county-by-week average, such that high-testing 
facilities in the 90th percentile performed an 

additional 0.6 surveillance tests per staff-week 
relative to the county-week average, whereas 
low-testing facilities in the 10th percentile per-
formed 0.5 fewer surveillance tests than the 
county-week average. Relative testing rates were 
predictive of actual test volumes (correlation 
coefficient, 0.51).

As compared with facilities in the bottom 
quartile of the relative testing rate, facilities in 
the top quartile were more likely to be non-
profit and to have a five-star quality score; in 
addition, top-quartile facilities had lower per-
centage of non-White residents, smaller staff 
sizes, older residents, and lower rates of report-
ing a shortage of personal protective equipment 
(Table  1). Facilities across all quartiles had a 
similar number of CMS-defined infection-con-
trol deficiencies during the most recent inspec-
tion. Missing data for facility characteristics 
ranged from 0.04 to 8.7% of sample observa-
tions (Table S1). The characteristics of the facili-
ties in the top and bottom deciles of relative 
testing rates are shown in Table S3.

Covid-19 Outcomes

During a potential outbreak, high-testing facili-
ties had fewer adjusted Covid-19 cases and 
deaths among residents than low-testing facili-
ties (Fig. 2, Table 2, and Table S4). During the 
full study period, high-testing facilities had 
519.7 cumulative resident Covid-19 cases per 100 
potential outbreaks, as compared with 591.2 
cases per 100 potential outbreaks in low-testing 
facilities, an adjusted difference of −71.5 cases 
(95% confidence interval [CI], −91.3 to −51.6). 
High-testing facilities had 42.7 cumulative resi-
dent Covid-19 deaths per 100 potential out-
breaks, as compared with 49.8 deaths in low-
testing facilities (adjusted difference, −7.1; 95% 
CI, −11.0 to −3.2). High-testing facilities had 
approximately 15% more Covid-19 cases 
among staff than low-testing facilities, with no 
appreciable differences in the number of deaths 
(Fig. S4).

The difference between high- and low-testing 
facilities was larger during the prevaccine period 
than after vaccines had become available. High-
testing facilities had 759.9 cases as compared 
with 1060.2 cases per 100 potential outbreaks in 
low-testing facilities (adjusted difference, −300.3; 
95% CI, −377.1 to −223.5). During this period, 
high-testing facilities had 125.2 deaths per 100 
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potential outbreaks as compared with 166.8 
deaths in low-testing facilities (adjusted differ-
ence, −41.6; 95% CI, −57.8 to −25.5). In an ex-
trapolation of observed relative risks during the 
prevaccine period, the performance of 1 addi-
tional test per staff member per week across all 
facilities (i.e., approximately 1.1 million addi-
tional tests per week) was associated with 3079 
fewer resident cases (30.5% reduction) and 427 
fewer resident deaths (26.4% reduction) per 
week of heightened testing (Table S5).

After the availability of vaccines, the out-
comes between high- and low-testing facilities 
were similar during the period before the omi-
cron wave. During the omicron wave, high-test-
ing facilities had 1038.2 resident cases per 100 
potential outbreaks as compared with 1092.9 
cases in low-testing facilities (adjusted differ-
ence, −54.7; 95% CI, −102.2 to −7.2). No appre-
ciable between-group difference in Covid-19–
related deaths among residents occurred during 
this period.

Variation According to Testing 
Characteristics

After adjustment for surveillance-testing volume, 
facilities that used POC tests had 537.6 resident 
Covid-19 cases per 100 potential outbreaks as 
compared with 509.4 residents in facilities using 
non-POC tests (adjusted difference, 28.2; 95% 
CI, 9.4 to 47.1) (Table 2, Table S6, and Fig. S5). 
The numbers of Covid-19–related deaths among 
residents were similar regardless of the type of 
testing that was performed during the full study 
window, as were the numbers of cases or deaths 
during the prevaccine phase (Fig. S6).

Among facilities that predominantly used 
non-POC tests before the start of a potential 
outbreak, faster test turnaround time was asso-
ciated with fewer resident deaths. Facilities that 
had an average turnaround time of 2 days or less 
reported 41.6 resident deaths per 100 potential 
outbreaks, as compared with 59.1 resident deaths 
in facilities that received results in 3 days or 
more (adjusted difference, −17.5; 95% CI, −25.2 

Figure 1. Correlation between Distribution of Observed Surveillance Test Volume and Estimated Relative Testing Rate.

Shown is the distribution of the surveillance test volume (y axis) and the estimated relative testing rate (x axis), as 
well as the association between the two measures (purple circles) on a binned scatter plot in which facility-week 
samples are divided into 100 equal-size categories according to their relative testing rate. The black horizontal line 
in the distribution of test volumes represents the mean test volume across all surveillance testing weeks. The clus-
tering of observations at the extremes of the distributions reflect the winsorization of data to account for outliers.

Su
rv

ei
lla

nc
e 

Te
st

s 
pe

r 
St

af
f-W

k

5

3

4

2

1

0
−1.0 −0.5 0 0.5 1.0 1.5 2.0

Relative Testing Rate



n engl j med 388;12  nejm.org  March 23, 20231106

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Table 1. Characteristics of Study Facilities, According to Relative Testing Rate.*

Characteristic Quartile of Testing Rate†

1 2 3 4

No. of facilities 3516 3385 3278 3245

No. of certified beds 107.7±57.5 111.5±58.6 111.4±59.2 106.5±70.3

Profit status — no. (%)

Nonprofit 660 (18.8) 745 (22.0) 800 (24.4) 965 (29.7)

Government owned 156 (4.4) 169 (5.0) 170 (5.2) 261 (8.0)

For profit 2700 (76.8) 2471 (73.0) 2308 (70.4) 2019 (62.2)

Percent of residents receiving Medicaid 60.0±23.5 60.8±21.5 59.8±22.0 57.4±24.1

Percent of residents with non-White race‡ 22.6±22.7 20.9±22.3 18.7±21.2 16.3±20.2

Quality rating — no./total no. (%)§

1 712/3474 (20.5) 567/3348 (16.9) 471/3245 (14.5) 475/3210 (14.8)

2 757/3474 (21.8) 685/3348 (20.5) 599/3245 (18.5) 574/3210 (17.9)

3 609/3474 (17.5) 597/3348 (17.8) 598/3245 (18.4) 563/3210 (17.5)

4 677/3474 (19.5) 727/3348 (21.7) 750/3245 (23.1) 683/3210 (21.3)

5 719/3474 (20.7) 772/3348 (23.1) 827/3245 (25.5) 915/3210 (28.5)

Hours of registered-nurse care per resident-day — no. 0.74±0.62 0.69±0.45 0.72±0.48 0.79±0.57

Hours of direct care per resident-day — no. 3.9±1.1 3.8±0.9 3.9±1.0 4.0±1.2

No. of staff members per day 152.3±83.6 146.7±78.9 143.1±81.1 135.6±80.9

Resident age — yr 78.6±7.1 79.2±6.6 79.5±7.3 80.3±7.3

Resident Acuity Index¶ 12.2±1.4 12.2±1.4 12.2±1.4 12.2±1.5

No. of infection-control deficiencies‖ 0.55±0.74 0.52±0.72 0.51±0.71 0.51±0.71

No. of potential outbreaks 17,136 17,435 17,494 17,835

No. of Covid-19 cases

Residents 43.1±29.0 42.3±27.7 40.0±27.3 37.0±29.4

Staff 39.3±27.6 40.1±24.1 40.0±24.3 42.9±38.2

Percent of vaccination coverage

Residents 69.5±33.4 72.2±32.8 73.4±32.8 74.8±33.0

Staff 58.2±32.4 60.1±31.7 60.5±31.6 61.4±31.6

County Covid-19 new case rate — no./ 100,000 population 51.5±58.2 48.7±53.4 46.4±50.3 44.6±47.5

<1-Wk supply of personal protective equipment  
— no./total no. (%)

N95 masks 373/17,136 (2.2) 416/17,435 (2.4) 392/17,494 (2.2) 341/17,835 (1.9)

Surgical masks 288/17,136 (1.7) 298/17,435 (1.7) 258/17,494 (1.5) 214/17,835 (1.2)

Eye protection 263/17,136 (1.5) 299/17,435 (1.7) 243/17,494 (1.4) 211/17,835 (1.2)

Gowns 266/17,136 (1.6) 252/17,435 (1.4) 246/17,494 (1.4) 212/17,835 (1.2)

Gloves 232/17,136 (1.4) 235/17,435 (1.3) 228/17,494 (1.3) 187/17,835 (1.0)

*	�Plus–minus values are means ±SD. Listed are data for the entire 77-week study window.
†	�Quartiles of testing rate range from the lowest (quartile 1) to the highest (quartile 4). The mean relative testing rate within the quartile was 

−0.50 in quartile 1, −0.19 in quartile 2, 0.06 in quartile 3, and 0.59 in quartile 4.
‡	�Race was determined according to patients’ records at each facility. Small sample sizes preclude estimation of specific minority race propor-

tions in many nursing homes owing to data-suppression rules.
§	� Quality ratings ranging from 1 (lowest) to 5 (highest) were determined by the Centers for Medicare and Medicaid Services (CMS).
¶	�The Acuity Index indicates the level of care (e.g., in activities of daily living and in specialized medical treatments) that is needed by residents 

of the facility. The index ranges from 0 to 24, with higher values indicating a greater need for care.
‖	�This value indicates the number of infection-control deficiencies that were identified during the most recent CMS health and safety inspec-

tion as of July 2022.
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to −9.8) (Fig. 3 and Table S7). During the prevac-
cine phase, these differences were more marked; 
facilities with turnaround times of 2 days or less 
had 112.0 fewer cases (95% CI, −221.0 to −3.0) 
and 44.1 fewer deaths (95% CI, −68.6 to −19.7) 
than facilities with turnaround times of 3 days 
or more (Fig. S7).

We performed multiple sensitivity analyses to 
confirm the main study findings. The results of 
these analyses were similar to the main results 
(Fig. S8 and Tables S8 through S11).

Discussion

We found that greater surveillance testing of 
staff members in skilled nursing facilities was 

associated with clinically meaningful reductions 
in Covid-19 cases and deaths among residents, 
particularly before the availability of highly ef-
fective vaccines. Greater surveillance testing was 
also associated with more Covid-19 cases among 
staff during potential outbreaks, findings that 
were consistent with the protection of residents 
through the increased detection of Covid-19 
among staff members. In addition, such detec-
tion may have occurred earlier in the disease 
course, thereby disrupting potential viral trans-
mission chains. Little difference was detected 
between facilities that predominantly used POC 
testing and those that used non-POC testing, but 
faster turnaround times for testing results were 
associated with reductions in resident deaths 

Figure 2. Association of Surveillance Testing Volume among Staff and Covid-19 Outcomes among Residents.

Shown are the results of regression analysis of coronavirus disease 2019 (Covid-19) cases (Panel A) and deaths (Panel B) among residents 
of skilled nursing facilities (measured as the number of resident cases or deaths per 100 potential outbreaks), according to the level of 
surveillance testing of staff members. In the graph at left in each panel, data are shown for the full study window (potential outbreaks 
from November 22, 2020, to March 20, 2022); in the middle graph, for the period before vaccines were available (November 22, 2020, to 
January 17, 2021); and in the graph at right, for the differences between high-testing facilities and low-testing facilities during the period 
before vaccines were available, before the wave of the B.1.1.529 (omicron) variant (January 18 to October 31, 2021), and during the omi-
cron wave (November 1, 2021, to March 20, 2022). Shading and I bars indicate 95% confidence intervals. Confidence intervals were not 
adjusted for multiplicity and may not be used in place of hypothesis testing. Details regarding the regression analyses are provided in 
Section S1.6.
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among facilities that were highly reliant on non-
POC tests that required laboratory processing.

Previous simulation-based studies have sug-
gested important features of an effective surveil-
lance testing system, including testing at least 
twice weekly in high-risk settings3,4,7 and imme-
diately providing test results.3,7 Such studies have 
also suggested limited benefit from using tests 
with greater sensitivity for detecting SARS-
CoV-2.7,10 The findings of our current real-world 
study largely support the conclusions of the 
modeling studies.

During the prevaccine phase of the pandemic, 
we found that the performance of one additional 
test per staff member per week was associated 
with a 30% reduction in resident Covid-19 cases 
and a 26% reduction in related resident deaths. 
In addition, a shorter test turnaround time (≤2 
days as compared with ≥3 days) was associated 
with fewer cases and deaths in facilities that 
predominantly performed non-POC tests. During 
the full study period, the use of non-POC tests 
was associated with only modest reductions in 
the number of cases and no reduction in deaths. 
Because POC tests are less expensive than non-
POC tests ($5 vs. $100 per test),22,23 frequent 
testing may be more financially feasible with 
POC testing. In addition, the use of POC tests 
avoids delays in laboratory turnaround time.

Surveillance testing was not strongly associ-
ated with differences in the numbers of cases or 
deaths during the preomicron phase, findings 
that are consistent with data showing that the 
available Covid-19 vaccines were highly effective 
at preventing both SARS-CoV-2 infections and 
severe disease.24-26 Similarly, the finding that 
more frequent surveillance testing was associ-
ated with fewer resident cases but no difference 
in resident Covid-19 deaths during the omicron 
wave is consistent with documented reductions 
in vaccine efficacy for preventing Covid-19 infec-
tions but maintenance in efficacy for preventing 
hospitalizations and deaths.27,28

Our study has several limitations. Our obser-
vational study design precludes a conclusion of 
causality. Although our analyses were adjusted 
for several facility- and county-level covariates, 
we cannot rule out the possibility of unmeasured 
confounding as a driver of differences among 
facilities with higher as compared with lower 
relative testing rates. However, the finding that 
greater testing volume was associated with fewer 
resident cases but more staff cases suggests that 
our measure of testing rate is not simply a proxy 
for facility quality or underlying risk of Covid-19 
outbreaks, both of which should have affected 
staff and resident cases in the same direction. 
We could not account for the potential contribu-

Figure 3. Association of Turnaround Time for Test Results and Covid-19 Outcomes among Residents.

Shown are the results of regression analysis of Covid-19 cases (Panel A) and deaths (Panel B) among residents of 
skilled nursing facilities (measured as the number of resident cases or deaths per 100 potential outbreaks) during 
the full study window according to the average length of turnaround time for testing results (≥3 days or 0 to 2 days), 
as measured at the start of a potential outbreak. The analyses were restricted to potential outbreaks in which a facil-
ity reported that the predominant testing method was not point-of-care (typically, polymerase-chain-reaction assay) 
before the start of the potential outbreak. Confidence intervals (shaded areas) were not adjusted for multiplicity and 
may not be used in place of hypothesis testing.
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tion of outside visitors to infection rates. How-
ever, during the pandemic, visitors were largely 
banned from skilled nursing facilities before 
2021 for infection control, so this factor would 
be unlikely to bias our prevaccine estimates. In 
addition, we lack data on resident and staff vac-
cination rates before June 2021, when these data 
were first reported in the NHSN system, as well 
as data regarding booster vaccinations.

We found that higher rates of surveillance 

testing of staff in U.S. skilled nursing facilities 
were associated with fewer resident Covid-19 
cases and deaths regardless of testing method 
(POC or non-POC). These effects were most pro-
nounced during the prevaccine time period and 
among facilities with faster turnaround times 
for non-POC testing.

Dr. Barnett was supported by a grant (K23 AG058806) from 
the National Institute on Aging.

Disclosure forms provided by the authors are available with 
the full text of this article at NEJM.org.
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