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Abstract

IMPORTANCE Nursing home residents continue to bear a disproportionate share of COVID-19
morbidity and mortality, accounting for 9% of all US COVID-19 deaths in 2023, despite comprising
only 0.4% of the population.

OBJECTIVE To evaluate the cost-effectiveness of screening strategies in reducing COVID-19
mortality in nursing homes.

DESIGN AND SETTING An agent-based model was developed to simulate SARS-CoV-2 transmission
in the nursing home setting. Parameters were determined using SARS-CoV-2 virus data and COVID-19
data from the Centers for Medicare & Medicaid Services and US Centers for Disease Control and
Prevention that were published between 2020 and 2023, as well as data on nursing homes
published between 2010 and 2023. The model used in this study simulated interactions and SARS-
CoV-2 transmission between residents, staff, and visitors in a nursing home setting. The population
used in the simulation model was based on the size of the average US nursing home and
recommended staffing levels, with 90 residents, 90 visitors (1 per resident), and 83 nursing
staff members.

EXPOSURE Screening frequency (none, weekly, and twice weekly) was varied over 30 days against
varying levels of COVID-19 community incidence, booster uptake, and antiviral use.

MAIN OUTCOMES AND MEASURES The main outcomes were SARS-CoV-2 infections, detected
cases per 1000 tests, and incremental cost of screening per life-year gained.

RESULTS Nursing home interactions were modeled between 90 residents, 90 visitors, and 83
nursing staff over 30 days, completing 4000 to 8000 simulations per parameter combination. The
incremental cost-effectiveness ratios of weekly and twice-weekly screening were less than $150 000
per resident life-year with moderate (50 cases per 100 000) and high (100 cases per 100 000)
COVID-19 community incidence across low–booster uptake and high–booster uptake levels. When
COVID-19 antiviral use reached 100%, screening incremental cost-effectiveness ratios increased to
more than $150 000 per life-year when booster uptake was low and community incidence was high.

CONCLUSIONS AND RELEVANCE The results of this cost-effectiveness analysis suggest that
screening may be effective for reducing COVID-19 mortality in nursing homes when COVID-19
community incidence is high and/or booster uptake is low. Nursing home administrators can use
these findings to guide planning in the context of widely varying levels of SARS-CoV-2 transmission
and intervention measures across the US.
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Key Points
Question What is the cost-

effectiveness of regular screening in

terms of reducing COVID-19 mortality

in nursing home residents?

Findings In this cost-effectiveness

analysis, the simulation model projected

that incremental cost-effectiveness

ratios of weekly and twice-weekly

screening were less than $150 000 per

year of life with moderate (50 cases per

100 000) and high (100 cases per

100 000) COVID-19 community

incidence across both low–booster

uptake and high–booster uptake levels.

Meaning Screening may be a cost-

effective approach to reducing

COVID-19 mortality in nursing homes

when COVID-19 community incidence is

high and/or booster uptake is low.
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Introduction

Even as COVID-19 mortality has declined in the US since the height of the Omicron wave in January
2022,1 nursing home residents have continued to experience substantial rates of COVID-19 morbidity
and mortality. COVID-19 remained the fourth leading cause of death in 2022,2 and from January 2023
to April 2023, nursing home residents accounted for more than 9% of COVID-19 deaths,3,4 despite
comprising only 0.4% of the population.5 Nursing home residents are especially vulnerable to
contracting SARS-CoV-2 because they live in close quarters and have frequent, close contact with
staff and visitors. Residents are also susceptible to severe COVID-19 outcomes because most have
multiple comorbidities.6,7

Nursing homes have adopted multipronged approaches to managing SARS-CoV-2 spread,
including social distancing,8 air purification,9 masking,10 vaccination,11 testing,12 and antiviral
treatments.13 Screening entails testing asymptomatic individuals, regardless of known exposure, to
identify carriers of the virus and prevent severe outbreaks.14 This strategy has been shown to be an
effective method in reducing COVID-19 cases and deaths in nursing home residents12,15 and can be
scaled up or down based on the circumstances of an individual nursing home. However, whether to
screen and when to increase or decrease screening frequency can be unclear. Currently, the US
Centers for Disease Control and Prevention (CDC) guidelines require SARS-CoV-2 testing only when
an individual displays symptoms of COVID-19 or is exposed to someone with a SARS-CoV-2 infection,
and regular screening is at the discretion of individual nursing home facilities.16

In this cost-effectiveness analysis, we use an agent-based model to simulate SARS-CoV-2
transmission in nursing homes. We aimed to evaluate the cost-effectiveness of screening strategies
that nursing home administrators can implement to reduce resident COVID-19 mortality. Previous
nursing home SARS-CoV-2 modeling studies have focused on the period before vaccine availability
and up to the emergence of the Delta variant.17-19 We address gaps in the literature by evaluating
screening strategies in the context of an endemic Omicron variant and varying levels of community
transmission, booster uptake, and antiviral use.

Methods

Model Structure
We developed an agent-based, susceptible-exposed-infectious-recovered model to project SARS-
CoV-2 transmission in a nursing home (Figure 1). The model simulates interactions over 30 days
between nursing home residents, staff, and visitors. Only staff and visitors import infections into the
nursing home, yet residents, staff, and visitors can all transmit SARS-CoV-2 within the nursing home
setting. SARS-CoV-2 transmission between agents can occur in resident rooms, common areas, and
staff-only areas. The model simulates 8-hour increments. We built a synthetic population of 90
nursing home residents, 83 members of staff, and 90 visitors using an average national resident
census count from 201920 and recommended staffing levels.21

In the nursing home, the nursing staff roles include registered nurses, licensed practical nurses,
certified nurse aides, and medication aides.22,23 We denote these staff members as direct care staff.
There are also administrative staff who work in the nursing home but do not directly treat
residents.24 Additional model parameters are detailed in Table 1.4,16,18-21,25-45

The study follows the Consolidated Health Economic Evaluation Reporting Standards
(CHEERS) reporting guideline46 and was deemed exempt from institutional review board approval
and informed consent using Brown University’s Human Subjects Research
Self-Determination Tool.47

Importation of SARS-CoV-2
Staff and visitors import SARS-CoV-2 into the nursing home from the community. The daily
probability of importing SARS-CoV-2 into the nursing home is based on the number of COVID-19
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cases in the community per 100 000 population per day. Observed COVID-19 community incidence
varies from 5 to 100 cases per 100 000 population per day. To account for the underreporting of
SARS-CoV-2 transmission, we multiplied the community incidence range by 10 when simulating
strategies so that the true community incidence ranged from 50 to 1000 infections per 100 000
population per day.48 For context, the average daily reported community incidence during the
Omicron wave from December 2021 to February 2022 was 100 cases per 100 000 population per
day,31 so the maximum community incidence roughly corresponds to an Omicron-type wave, while
accounting for underreporting.

Contacts and Schedule
We simulated 8-hour shifts across 30 days, assuming staff rotated 3 times in 24 hours. Each staff
member is assigned a morning, evening, or night shift. Residents do not leave the nursing home and
are present during all shifts.

Resident Rooms
In the simulation model, a resident has contact with 11 direct care staff members per day. Residents
also have contact with a visitor in their rooms during morning shifts 4 to 5 times within 30 days, and
visits occur on random days.

We assumed that Medicare/Medicaid payers have shared rooms, and residents paying out of
pocket have private rooms. On average, 74% of residents’ nursing home stays are covered by
Medicare/Medicaid.25 As such, in the synthetic cohort, 66 residents have shared rooms, and 24
residents have private rooms. Residents in shared rooms can transmit SARS-CoV-2 to their
roommates. Visitors can transmit SARS-CoV-2 to both residents in a shared room.

Communal Areas
In common areas, each resident is assumed to have contact with 3 other residents and 3 staff
members during each 8-hour shift. Each staff member is assumed to have contact with 3 residents
and 3 other staff members during their assigned 8-hour shift. In staff-only areas, each staff member is

Figure 1. Model Schematic

Staff and visitors
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Resident rooms
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Roommate Direct-care staff

Visitor

Common areas

Residents Direct-care staff

Administrative staff

Staff-only areas

Direct-care staff Administrative staff

Infections

SARS-CoV-2 transmission was simulated in a nursing
home setting by modeling interactions between
residents, staff, and visitors. The black arrow
represents SARS-CoV-2 brought into the nursing home
by staff and visitors. The daily probability of SARS-
CoV-2 infection outside the nursing home depends on
the community incidence (number of cases per
100 000 population per day). Within a nursing home,
transmission can occur in resident rooms, staff-only
areas, and common areas. Beige arrows represent
transmission in a resident’s room. Blue arrows
represent transmission between staff. Orange arrows
represent transmission in shared spaces of the
nursing home.
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assumed to contact 6 other staff members daily during their assigned shift. Contacts in common and
staff-only areas include both direct care and administrative staff.

SARS-CoV-2 Transmission
SARS-CoV-2 can be transmitted in resident rooms, staff-only areas, and common areas (Figure 1). The
probability of a susceptible person getting infected with SARS-CoV-2 during each interaction with an
infected person is a function of the susceptible person’s level of immunity, the attack rate of the virus,
and the infected person’s use of masking. A susceptible person’s level of immunity is determined by

Table 1. Model Parameters

Model parameters Value Source
Nursing home parameters

No. of residents 90 Centers for Medicare & Medicaid Services data20

No. of staff 83 Harrington et al,21 2020

No. of visitors 90 Assumed 1 visitor per resident

Proportion of residents in shared
rooms

0.74 LTCFocus25

No. of residents that a resident or
staff member contacts in common
areas per 8-h period

3 Assumed 50% increase from estimates used in Kahn
et al,18 2022, and Holmdahl et al,19 2022, to reflect
removal of social distancing restrictions (Centers for
Medicare & Medicaid Services26)

No. of staff that a resident or staff
member contacts in common areas
per 8-h period

3 Assumed 50% increase from estimates used in Kahn
et al,18 2022, and Holmdahl et al,19 2022, to reflect
removal of social distancing restrictions (Centers for
Medicare & Medicaid Services26)

No. of staff-to-staff member contacts
in staff-only areas per 8-h period

6 Assumed 200% increase from estimates used in Kahn
et al,18 2022, and Holmdahl et al,19 2022, to reflect
removal of social distancing restrictions (Centers for
Medicare & Medicaid Services26)

SARS-CoV-2 and COVID-19 parameters

Daily attack rate of Omicron variant
(attack rate in resident rooms)

0.18 Baker et al,27 2022

Relative attack rate in common areas
compared with resident rooms

0.25 Assumed 2 h of each 8-h period are spent in common
areas

Relative attack rate among staff
compared with resident rooms

0.25 Assumed 2 h of each 8-h period are spent in
staff-only areas

Proportion of the nursing home
that contracts SARS-CoV-2 is
asymptomatic

0.50 Ma et al,28 2021; Joung et al,29 2022

Community incidence, cases per
100 000 population (low,
moderate, high)

(5, 50, 100) New York Times30; Centers for Disease Control and
Prevention31

Latent period, da γ(4.45, 1.42) Xin et al,32 2022

Incubation period, db γ(8.38, 2.20) Xin et al,32 2022

Length of infectious period, d 5 Centers for Disease Control and Prevention33

Length of self-isolation at place of
residence on COVID-19 diagnosis
(residents, staff, visitors), dc

(10, 7, 5) Centers for Disease Control and Prevention16,34,35

Case-to-fatality ratio 0.018 Centers for Medicare & Medicaid Services data4

Masking, vaccination, and antiviral parameters

Reduction in SARS-CoV-2
transmission due to masking

0.70 Centers for Disease Control and Prevention36

Vaccine efficacy (primary series/
previous infection, booster dose)

(0.40, 0.70) Chin et al,37 2022

Low booster uptake proportion
(residents, staff, visitors)

(0.48, 0.22,
0.07)

Centers for Medicare & Medicaid Services Data4;
Centers for Disease Control and Prevention38

High booster uptake proportion
(residents, staff, visitors)

(0.74, 0.51,
0.34)

Chidambaram et al,39 2022; New York Times40

Antiviral treatment effectiveness
against death

0.71 Dryden-Peterson et al,41 2022

Testing parameters

Test sensitivity 0.84 Pollock et al,42 2021; Schrom et al,43 2022

Proportion of nursing home residents
and staff tested

0.90 Assumed using baseline test uptake proportion
in Bilinski et al,44 2021; Giardina et al,45 2022

a The latent period of infection is the length of time
between exposure to the virus and the start of
infectiousness.

b The incubation period is the length of time between
exposure to the virus and the appearance of
symptoms (if symptomatic).

c Residents isolate for 10 days in the nursing home,
staff members isolate for 7 days at home, and visitors
isolate for 5 days at home.
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vaccination or previous infection. Technical details on calculating the infection probability are
explained in eMethods 1 in Supplement 1. We assume that only staff members in the nursing home
are masked. We also assume that staff members adhere to masking properly and as much as possible
such that if infected, their transmission risk is reduced by 0.7.36

Diagnosis and Isolation
Individuals are diagnosed with a SARS-CoV-2 infection through the appearance of symptoms and/or
a positive rapid antigen test when screened, whichever comes first. In the simulation model, we use
CDC guidelines for the length of isolation when SARS-CoV-2 infection is diagnosed. Infected residents
isolate in their rooms on average for 10 days16 and do not enter the common areas, while infected
staff and visitors isolate at home for 7 days34 and 5 days,35 respectively.

Vaccination and Antiviral Treatments
We used the national average vaccination rates for monovalent and bivalent booster shots as of
December 2022 to denote low and high booster uptake, respectively (Table 1).4,38-40 See eMethods
2 in Supplement 1 for details on vaccination parameters.

Nirmatrelvir/ritonavir and molnupiravir are oral antiviral treatments authorized for use against
symptomatic SARS-CoV-2 infection and are used particularly in those at high risk for hospitalization
and death.49 We used the average rate of nirmatrelvir/ritonavir and molnupiravir uptake across all
US nursing homes from January 2023 to April 2023 (32%)4 as the baseline uptake rate of antiviral
use. We varied both vaccination and antiviral uptake in sensitivity analyses.

Screening Strategies
We examined the morbidity and mortality outcomes over 30 days of (1) no screening, (2) weekly
screening, and (3) twice-weekly screening of residents and staff members. We assumed that staff
members who have positive results of a rapid antigen test return home and do not contribute to
transmission in the nursing home. Visitors are not screened but do not enter the nursing home if they
are experiencing symptoms. Individuals who have positive test results continue to be screened for
the remainder of the 30 days, so the estimates of testing costs are conservative.

Implementation and Outcomes
We projected both nursing home–acquired SARS-CoV-2 infections and detected cases over 30 days.
Cases are defined as SARS-CoV-2 infections detected by testing; therefore, infections are higher than
detected cases. We compared the number of nursing home–acquired infections by screening
strategy (no screening, weekly screening, twice-weekly screening) and booster uptake (low, high).
We conducted 4000 model simulations for each parameter combination, increasing to 8000
simulations for low–community incidence and high–booster uptake scenarios. We estimated the
number of detected cases per 1000 tests for each strategy. Finally, we evaluated the incremental
cost of screening per resident life-year gained by screening strategy and booster uptake level; the
calculations for the cost of screening and the incremental cost-effectiveness ratio (ICER) are detailed
in eMethods 1 in Supplement 1. We incorporate the cost of staff time to administer tests to residents
as a factor in screening costs. In evaluating the ICER, we set a benchmark of cost-effectiveness at
$150 000 per resident life-year gained.50,51 We assumed a life expectancy of approximately 1 year for
residents52 and varied this assumption in sensitivity analyses. This model was implemented in R
statistical software, version 4.2.2 (R Project for Statistical Computing), and the code can be
viewed online.53

Sensitivity Analysis
With public sentiment moving away from restrictive COVID-19 practices, we look at boosters and
antiviral treatments as important tools in preventing COVID-19 deaths among nursing home
residents. We examined the incremental cost of screening per resident life-year gained at varying
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levels of booster uptake, antiviral uptake, and masking adherence. Given the variation in rapid
antigen test sensitivity based on an individual’s viral load at the time of testing and the brand of test
used,54 we lowered the estimate of test sensitivity to 0.65 in another sensitivity analysis. We also
varied the number of resident and staff contacts in communal areas by one-third and examined the
scenario in which only staff are screened.

Results

Infections and Deaths in Residents and Staff
Under low booster uptake and no screening, monthly nursing home–acquired resident infections
ranged from an average of 1736 infections per 100 000 residents at low community incidence (5
cases per 100 000) to 19 977 infections per 100 000 residents at high community incidence (100
cases per 100 000) (Figure 2). Nursing home–acquired staff infections ranged from 2108 to 16 606
infections per 100 000 staff at low to high community incidence. Weekly screening reduced the

Figure 2. Number of Nursing-Home–Acquired Infections in Residents and Staff
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Panels A and B show the association of nursing home–
acquired infections in residents across low and high
booster uptake with community incidence by
screening frequency. Panels C and D illustrate the
association of nursing home–acquired infections in
staff members across low and high booster uptake
with community incidence by screening frequency.
Community incidence is defined as the number of
cases per 100 000 population per day. Infections
include both detected and undetected infections.
Low booster uptake was 48%, 22%, and 7% booster
uptake among residents, staff, and visitors,
respectively. High booster uptake was 74%, 51%, and
34% uptake among residents, staff, and visitors,
respectively.
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number of infections by 60% to 70% to 1065 to 13 739 infections per 100 000 residents and 1365
to 12 206 infections per 100 000 staff members. Twice-weekly screening further reduced the
number of infections by another 55% to 65%, to 571 to 8955 infections per 100 000 residents, and
782 to 8575 infections per 100 000 staff. Without screening, resident deaths ranged from 31 to 360
deaths per 100 000 residents at low to high community incidence. Weekly screening reduced the
number of deaths to range from 19 to 247 deaths per 100 000 residents, and twice-weekly screening
further reduced deaths to range from 10 to 161 per 100 000 residents.

With high booster uptake, infections were lower across scenarios by an average factor of 0.75.
Without screening, average monthly nursing home–acquired resident infections ranged from 1238 to
15 622 per 100 000 residents (low to high community incidence), and deaths ranged from 22 to 281
per 100 000 residents. Weekly screening under high booster uptake reduced the number of deaths
to range from 14 to 197 per 100 000 residents, and twice-weekly screening reduced deaths to 9 to
133 per 100 000 residents.

Detected Cases per 1000 Tests
At low booster uptake and low community incidence, the model predicted 1.3 and 1.4 monthly
detected cases (2.0 and 1.1 detected cases per 1000 tests) under weekly and twice-weekly screening,
respectively (Table 2). At high community incidence, the model predicted 17 and 23 detected cases
(28 and 19 detected cases per 1000 tests) under weekly and twice-weekly screening.

With high booster uptake and low community incidence, the model predicted 1.0 and 1.3
monthly detected cases (1.6 and 1.0 detected cases per 1000 tests) under weekly and twice-weekly
screening, respectively. At high community incidence, the model predicted 15 and 21 detected cases
(25 and 17 detected cases per 1000 tests) under weekly and twice-weekly screening.

In both low– and high–booster uptake scenarios, yield increased superlinearly with community
incidence. The number of detected cases per 1000 tests under moderate community incidence was
approximately 8 to 10 times more than under low community incidence. The number of detected
cases per 1000 tests under high community incidence was approximately 2 times more than under
moderate community incidence, and approximately 14 to 17 times more than under low community
incidence.

The number of detected cases per 1000 tests was consistently higher under weekly screening
than twice-weekly screening. However, this does not imply using fewer tests yields better detection;
rather, the value of any single test in detecting infections goes down when a greater number of tests
are used. This can be seen in Table 2, in which the number of detected cases under weekly screening
is consistently lower than twice-weekly screening, but the number of detected cases per 1000 tests
under weekly screening is consistently greater than twice-weekly screening.

Incremental Cost-Effectiveness of Screening Strategies
Weekly screening of residents and staff in the nursing home over 30 days costs approximately
$4000. Twice-weekly screening doubles that cost to approximately $8000. When community
incidence was low (5 cases per 100 000), ICERs associated with weekly screening ranged from
$379 000 under low booster uptake to $557 000 under high booster uptake (Table 2). ICERs
associated with twice-weekly screening ranged from $513 000 to $841 000. However, with
moderate (50 cases per 100 000) or high community incidence (100 cases per 100 000), ICERs fell
to less than $80 000 across booster assumptions for weekly screening and less than $110 000 for
twice-weekly screening.

Sensitivity Analysis
Across all levels of booster and antiviral uptake, both weekly and twice-weekly screening ICERs
generally rose to more than $150 000 per life-year at low community incidence (Figure 3). At 0%
antiviral uptake, screening ICERs generally fell to less than $150 000 per life-year, provided that
community incidence exceeded 5 cases per 100 000. Thresholds increased with higher antiviral
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usage. At 100% antiviral uptake, screening ICERs generally fell to less than $150 000 per life-year,
only when booster uptake fell to less than 50%, and community incidence rose to more than 50
cases per 100 000.

The results were sensitive to estimates of resident life expectancy. When resident life
expectancy increased from 1 to 3 years, both weekly and twice-weekly screening ICERs generally
remained less than $150 000 per life-year at high levels of booster uptake and low levels of
community incidence, even at 100% antiviral uptake (eFigure 1 in Supplement 1). Increasing the
resident life expectancy to 5 years exhibited the same trend (eFigure 2 in Supplement 1). Additional
masking scenarios and varying resident life expectancies were explored (eFigures 3-11 in
Supplement 1). The cost-effectiveness of screening decreased with test sensitivity (eTable 1 in
Supplement 1). Screening was less cost-effective under a more socially restricted nursing home
population (eTable 2 in Supplement 1) and more cost-effective under a more socially active
population (eTable 3 in Supplement 1). When only staff were screened, ICERs greatly reduced in
magnitude, with only a slight increase in resident infections (eTable 4 in Supplement 1), suggesting
that interventions targeting staff are highly effective, in line with findings from other studies.17,19

Discussion

With the end of the COVID-19 national public health emergency55 and global health emergency,56 the
world is transitioning from pandemic response to management of endemic COVID-19. However,
nursing home residents are still among the most vulnerable to severe COVID-19 outcomes and
experience disproportionate levels of COVID-19 mortality, even when overall case rates are low. As
such, it may be valuable to continue to implement interventions in nursing homes to mitigate SARS-
CoV-2 spread. Since the start of the COVID-19 pandemic in March 2020,57 nursing homes have
sought to minimize mortality while limiting restrictive regulations that negatively affect the mental
health and well-being of both residents and staff.58-60 Interventions, such as screening, vaccination,
and antiviral use, are less restrictive ways to reduce resident deaths. Additionally, these strategies
can substitute for one another; for example, at high levels of booster and antiviral uptake, screening
may be scaled down or phased out.

Limitations
First, we did not model the movement of residents in or out of the nursing home, which may
contribute to increased transmission in the nursing home setting, particularly if residents participate
in community activities where SARS-CoV-2 is more prevalent. We encourage nursing home
administrators to factor in the frequency of resident turnover when considering whether to
implement screening. We did not model cross-facility spread among staff who work at multiple
facilities. This common practice among direct care workers may further increase the likelihood of
transmission.61 As such, the results of this study may be conservative in the estimated transmission
that would occur in a nursing home. Additionally, as we only examine resident outcomes in this cost-
effectiveness analysis, those results are robust to staff turnover because the probability of
transmitting SARS-CoV-2 to residents would not change over time. We did not account for changes
in viral load throughout an infection, which can affect the level of rapid antigen test sensitivity
depending on when a test is taken.62,63

In addition, we used recommended nurse staffing levels21 to construct the nursing home
population in the model due to the heterogeneity in staffing across the country. Although nursing
home staff and administrators have reported staffing shortages exacerbated by the COVID-19
pandemic,64,65 the results of this study show that screening can be an effective strategy in
preventing SARS-CoV-2 infections among staff, which may reduce staff absences and shortages. We
do not account for the potential of false-positive test results given the high specificity of rapid
antigen tests66 but believe the trade-offs of lost staff hours due to false-positive results should be
explored. Because enacting a screening strategy requires staff time and necessitates the absence of
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a staff member with positive test results, we encourage nursing home administrators to consider
staff availability and shortages as important factors when deciding whether or not to implement
screening.

As of the end of the COVID-19 public health emergency in May 2023,55 the CDC has stopped
collecting community-level COVID-19 case counts,67 making it difficult for nursing homes to assess
the level of SARS-CoV-2 spread in their communities using the metric we used in the model,
community incidence (number of cases per 100 000 population per day). Cases are still reported by
some localities, and the CDC continues to collect test result positivity, hospitalization, and death
data, which may be used in place of case counts to measure community SARS-CoV-2 spread. We do
not consider hospitalization costs in the present analysis, so the estimates may be conservative.
However, the average national hospitalization rate for COVID-19 cases among nursing home
residents in 2023 was 3.3%,4 suggesting that hospitalizations in this population have a limited
association with overall costs. Finally, our model did not capture regional or racial differences in
COVID-19 mortality rates, vaccine uptake, and antiviral use.

Conclusions

This cost-effectiveness analysis demonstrated that, in the current Omicron era, screening is an effective
strategy to reduce SARS-CoV-2 spread within nursing homes but may not be a cost-effective
intervention in some situations. When community incidence is low and booster shot uptake is high,
screening paired with high antiviral uptake and masking adherence may cost more economically and
administratively than it is worth. However, when less of the nursing home population remains current
with recommended vaccines,68 vaccine effectiveness continues to wane,69 and antiviral use remains
low,13 screening remains an important tool in preventing severe outcomes, particularly in communities
with low rates of antiviral uptake and masking adherence. As regular screening is currently at the
discretion of individual nursing home facilities,16 we recommend that nursing homes consider
implementing screening as a strategy to reduce SARS-CoV-2 spread in the absence of other
interventions that would otherwise render the adoption of screening cost-ineffective.

This study provides a flexible framework for reducing COVID-19 mortality in the Omicron era in
the context of unexpected waves of COVID-19 cases,70 rapidly mutating variants,71 and the
recurrence of diminishing vaccine immunity.69,72-74 These findings can be used by nursing home
administrators to guide planning in the context of widely varying levels of SARS-CoV-2 transmission
and intervention measures across the US. Moreover, SARS-CoV-2 is the most severe respiratory virus
currently in circulation,75 but other viruses such as influenza and respiratory syncytial virus also pose
a risk to nursing home residents. The interventions modeled in this study may have a positive
spillover effect in reducing the spread of other respiratory viruses.

ARTICLE INFORMATION
Accepted for Publication: March 3, 2024.

Published: April 26, 2024. doi:10.1001/jamahealthforum.2024.0688

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2024 Dong S
et al. JAMA Health Forum.

Corresponding Author: Alyssa Bilinski, PhD, Brown University School of Public Health, 121 S Main St, 8th Floor,
Providence, RI 02912 (alyssa_bilinski@brown.edu).

Author Affiliations: Department of Health Services, Policy & Practice, Brown University School of Public Health,
Providence, Rhode Island (Dong, Jutkowitz, Bilinski); Center of Innovation in Long Term Services and Supports,
Providence VA Medical Center, Providence, Rhode Island (Jutkowitz); Evidence Synthesis Program Center
Providence VA Medical Center, Providence, Rhode Island (Jutkowitz); Medical Practice Evaluation Center,
Massachusetts General Hospital, Boston (Giardina); Department of Biostatistics, Brown University School of Public
Health, Providence, Rhode Island (Bilinski).

JAMA Health Forum | Original Investigation Screening Strategies to Reduce COVID-19 Mortality in Nursing Homes

JAMA Health Forum. 2024;5(4):e240688. doi:10.1001/jamahealthforum.2024.0688 (Reprinted) April 26, 2024 11/16

Downloaded from jamanetwork.com by guest on 01/30/2026

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamahealthforum.2024.0688&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2024.0688
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2024.0688
mailto:alyssa_bilinski@brown.edu


Author Contributions: Ms Dong had full access to all of the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis. Drs Jutkowitz and Bilinski contributed equally to this
work as co–senior authors.

Concept and design: Dong, Jutkowitz, Bilinski.

Acquisition, analysis, or interpretation of data: Dong, Jutkowitz, Giardina.

Drafting of the manuscript: Dong, Jutkowitz, Bilinski.

Critical review of the manuscript for important intellectual content: Dong, Giardina, Bilinski.

Statistical analysis: Dong, Jutkowitz, Giardina.

Obtained funding: Dong, Jutkowitz, Bilinski.

Administrative, technical, or material support: Jutkowitz, Bilinski.

Supervision: Jutkowitz, Bilinski.

Conflict of Interest Disclosures: Ms Dong reported employment with the RAND Corporation outside the
submitted work. Dr Jutkowitz reported grants from RGF Environmental Group outside the submitted work; and is
a cofounder and on the board of directors of Plans4Care Inc, a digital health company that provides personalized,
on-demand dementia care. Dr Giardina reported grants from Facebook outside the submitted work. No other
disclosures were reported.

Funding/Support: Funding was provided by the Irwin E. and Barbara Ginsberg P’84 Aging Research Fund, the
Centers for Disease Control and Prevention through the Council of State and Territorial Epidemiologists
(NU38OT000297-02; Dr Bilinski), the National Institute on Aging (1R01AG060871 and RF1AG069771; Dr
Jutkowitz), and Harvard University (Dissertation Completion Fellowship; Dr Giardina).

Role of the Funder/Sponsor: The funders had no role 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.

Data Sharing Statement: See Supplement 2.

REFERENCES
1. Centers for Disease Control and Prevention. Provisional death counts for coronavirus disease (COVID-19).
Accessed May 21, 2023. https://www.cdc.gov/nchs/nvss/vsrr/covid_weekly/index.htm

2. Ahmad FB, Cisewski JA, Xu J, Anderson RN. Provisional mortality data—United States, 2022. MMWR Morb
Mortal Wkly Rep. 2023;72(18):488-492. doi:10.15585/mmwr.mm7218a3

3. Centers for Disease Control and Prevention. Trends in United States COVID-19 hospitalizations, deaths,
emergency department visits, and test positivity by geographic area. Accessed May 21, 2023. https://covid.cdc.gov/
covid-data-tracker/#trends_weeklydeaths_select_00

4. Centers for Medicare & Medicaid Services Data. COVID-19 nursing home data. Accessed May 21, 2023. https://
data.cms.gov/covid-19/covid-19-nursing-home-data

5. KFF. Total number of residents in certified nursing facilities. Accessed May 21, 2023. https://www.kff.org/other/
state-indicator/number-of-nursing-facility-residents/

6. Harris-Kojetin L, Sengupta M, Lendon JP, Rome V, Valverde R, Caffrey C. Long-term care providers and services
users in the United States, 2015-2016. National Center for Health Statistics. 2019. Accessed May 20, 2023.
https://www.cdc.gov/nchs/data/series/sr_03/sr03_43-508.pdf

7. Moore KL, Boscardin WJ, Steinman MA, Schwartz JB. Patterns of chronic co-morbid medical conditions in older
residents of US nursing homes: differences between the sexes and across the agespan. J Nutr Health Aging. 2014;
18(4):429-436. doi:10.1007/s12603-014-0001-y

8. Li Y, Cheng Z, Cai X, Mao Y, Temkin-Greener H. State social distancing restrictions and nursing home outcomes.
Sci Rep. 2022;12(1):1058. doi:10.1038/s41598-022-05011-6

9. Jutkowitz E, Shewmaker P, Reddy A, Braun JM, Baier RR. The benefits of nursing home air purification on
COVID-19 outcomes: a natural experiment. J Am Med Dir Assoc. 2023;24(8):1151-1156.
doi:10.1016/j.jamda.2023.05.026

10. Reiland J. CDC: some nursing homes can end indoor mask requirements. Skilled Nursing News. Published
September 25, 2022. Accessed May 21, 2023. https://skillednursingnews.com/2022/09/cdc-some-nursing-homes-
can-end-indoor-mask-requirements/

JAMA Health Forum | Original Investigation Screening Strategies to Reduce COVID-19 Mortality in Nursing Homes

JAMA Health Forum. 2024;5(4):e240688. doi:10.1001/jamahealthforum.2024.0688 (Reprinted) April 26, 2024 12/16

Downloaded from jamanetwork.com by guest on 01/30/2026

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamahealthforum.2024.0688&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2024.0688
https://www.cdc.gov/nchs/nvss/vsrr/covid_weekly/index.htm
https://dx.doi.org/10.15585/mmwr.mm7218a3
https://covid.cdc.gov/covid-data-tracker/#trends_weeklydeaths_select_00
https://covid.cdc.gov/covid-data-tracker/#trends_weeklydeaths_select_00
https://data.cms.gov/covid-19/covid-19-nursing-home-data
https://data.cms.gov/covid-19/covid-19-nursing-home-data
https://www.kff.org/other/state-indicator/number-of-nursing-facility-residents/
https://www.kff.org/other/state-indicator/number-of-nursing-facility-residents/
https://www.cdc.gov/nchs/data/series/sr_03/sr03_43-508.pdf
https://dx.doi.org/10.1007/s12603-014-0001-y
https://dx.doi.org/10.1038/s41598-022-05011-6
https://dx.doi.org/10.1016/j.jamda.2023.05.026
https://skillednursingnews.com/2022/09/cdc-some-nursing-homes-can-end-indoor-mask-requirements/
https://skillednursingnews.com/2022/09/cdc-some-nursing-homes-can-end-indoor-mask-requirements/


11. Gharpure R, Guo A, Bishnoi CK, et al. Early COVID-19 first-dose vaccination coverage among residents and staff
members of skilled nursing facilities participating in the pharmacy partnership for long-term care program—
United States, December 2020-January 2021. MMWR Morb Mortal Wkly Rep. 2021;70(5):178-182.
doi:10.15585/mmwr.mm7005e2

12. McGarry BE, Gandhi AD, Barnett ML. COVID-19 surveillance testing and resident outcomes in nursing homes.
N Engl J Med. 2023;388(12):1101-1110. doi:10.1056/NEJMoa2210063

13. McGarry BE, Sommers BD, Wilcock AD, Grabowski DC, Barnett ML. Monoclonal antibody and oral antiviral
treatment of SARS-CoV-2 infection in US nursing homes. JAMA. 2023;330(6):561-563.
doi:10.1001/jama.2023.12945

14. Centers for Disease Control and Prevention. Overview of testing for SARS-CoV-2, the virus that causes
COVID-19. Accessed May 21, 2023. https://www.cdc.gov/coronavirus/2019-ncov/hcp/testing-overview.html

15. Reynolds S. Frequent testing reduced COVID-19 deaths in nursing facilities. National Institutes of Health.
Published April 4, 2023. Accessed May 21, 2023. https://www.nih.gov/news-events/nih-research-matters/frequent-
testing-reduced-covid-19-deaths-nursing-facilities

16. Centers for Disease Control and Prevention. Interim infection prevention and control recommendations for
healthcare personnel during the coronavirus disease 2019 (COVID-19) pandemic. Published May 8, 2023.
Accessed May 21, 2023. https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-
recommendations.html

17. Holmdahl I, Kahn R, Hay JA, Buckee CO, Mina MJ. Estimation of transmission of COVID-19 in simulated nursing
homes with frequent testing and immunity-based staffing. JAMA Netw Open. 2021;4(5):e2110071.
doi:10.1001/jamanetworkopen.2021.10071

18. Kahn R, Holmdahl I, Reddy S, Jernigan J, Mina MJ, Slayton RB. Mathematical modeling to inform vaccination
strategies and testing approaches for coronavirus disease 2019 (COVID-19) in nursing homes. Clin Infect Dis. 2022;
74(4):597-603. doi:10.1093/cid/ciab517

19. Holmdahl I, Kahn R, Slifka KJ, Dooling K, Slayton RB. Modeling the impact of vaccination strategies for nursing
homes in the context of increased severe acute respiratory syndrome coronavirus 2 community transmission and
variants. Clin Infect Dis. 2022;75(1):e880-e883. doi:10.1093/cid/ciac062

20. Centers for Medicare & Medicaid Services Data. Payroll-based journal daily nurse staffing—Q4 2019. Accessed
May 21, 2023. https://data.cms.gov/quality-of-care/payroll-based-journal-daily-nurse-staffing/data/q4-2019

21. Harrington C, Dellefield ME, Halifax E, Fleming ML, Bakerjian D. Appropriate nurse staffing levels for US nursing
homes. Health Serv Insights. 2020;13:1178632920934785. doi:10.1177/1178632920934785

22. Centers for Medicare & Medicaid Services. Electronic staffing data submission payroll-based journal long-term
care facility policy manual. 2017. Accessed May 21, 2023. https://www.cms.gov/Medicare/Quality-Initiatives-Patient-
Assessment-Instruments/NursingHomeQualityInits/Downloads/PBJ-Policy-Manual-Final-V24.pdf

23. Centers for Medicare & Medicaid Services Data. Payroll-based journal daily nurse staffing. Accessed May 21,
2023. https://data.cms.gov/quality-of-care/payroll-based-journal-daily-nurse-staffing

24. Paraprofessional Healthcare Institute, Inc. US nursing assistants employed in nursing homes: key facts.
Published 2019. Accessed May 21, 2023. https://www.phinational.org/wp-content/uploads/2019/08/US-Nursing-
Assistants-2019-PHI.pdf

25. Brown University. LTCFOCUS. Updated September 18, 2023. Accessed March 27, 2024. http://www.
ltcfocus.org

26. Centers for Medicare & Medicaid Services. Nursing home visitation—COVID-19. Published May 8, 2023.
Accessed January 20, 2024. https://www.cms.gov/medicare/provider-enrollment-and-certification/
surveycertificationgeninfo/policy-and-memos-states/nursing-home-visitation-covid-19-revised

27. Baker JM, Nakayama JY, O’Hegarty M, et al. SARS-CoV-2 B.1.1.529 (Omicron) variant transmission within
households—four US jurisdictions, November 2021-February 2022. MMWR Morb Mortal Wkly Rep. 2022;71(9):
341-346. doi:10.15585/mmwr.mm7109e1

28. Ma Q, Liu J, Liu Q, et al. Global percentage of asymptomatic SARS-CoV-2 infections among the tested
population and individuals with confirmed COVID-19 diagnosis: a systematic review and meta-analysis. JAMA Netw
Open. 2021;4(12):e2137257. doi:10.1001/jamanetworkopen.2021.37257

29. Joung SY, Ebinger JE, Sun N, et al. Awareness of SARS-CoV-2 Omicron variant infection among adults with
recent COVID-19 seropositivity. JAMA Netw Open. 2022;5(8):e2227241.
doi:10.1001/jamanetworkopen.2022.27241

30. New York Times. Coronavirus in the US: latest map and case count. 2021. Accessed May 21, 2023.
https://www.nytimes.com/interactive/2021/us/covid-cases.html

JAMA Health Forum | Original Investigation Screening Strategies to Reduce COVID-19 Mortality in Nursing Homes

JAMA Health Forum. 2024;5(4):e240688. doi:10.1001/jamahealthforum.2024.0688 (Reprinted) April 26, 2024 13/16

Downloaded from jamanetwork.com by guest on 01/30/2026

https://dx.doi.org/10.15585/mmwr.mm7005e2
https://dx.doi.org/10.1056/NEJMoa2210063
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2023.12945&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2024.0688
https://www.cdc.gov/coronavirus/2019-ncov/hcp/testing-overview.html
https://www.nih.gov/news-events/nih-research-matters/frequent-testing-reduced-covid-19-deaths-nursing-facilities
https://www.nih.gov/news-events/nih-research-matters/frequent-testing-reduced-covid-19-deaths-nursing-facilities
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-recommendations.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-recommendations.html
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.10071&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2024.0688
https://dx.doi.org/10.1093/cid/ciab517
https://dx.doi.org/10.1093/cid/ciac062
https://data.cms.gov/quality-of-care/payroll-based-journal-daily-nurse-staffing/data/q4-2019
https://dx.doi.org/10.1177/1178632920934785
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/NursingHomeQualityInits/Downloads/PBJ-Policy-Manual-Final-V24.pdf
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/NursingHomeQualityInits/Downloads/PBJ-Policy-Manual-Final-V24.pdf
https://data.cms.gov/quality-of-care/payroll-based-journal-daily-nurse-staffing
https://www.phinational.org/wp-content/uploads/2019/08/US-Nursing-Assistants-2019-PHI.pdf
https://www.phinational.org/wp-content/uploads/2019/08/US-Nursing-Assistants-2019-PHI.pdf
http://www.ltcfocus.org
http://www.ltcfocus.org
https://www.cms.gov/medicare/provider-enrollment-and-certification/surveycertificationgeninfo/policy-and-memos-states/nursing-home-visitation-covid-19-revised
https://www.cms.gov/medicare/provider-enrollment-and-certification/surveycertificationgeninfo/policy-and-memos-states/nursing-home-visitation-covid-19-revised
https://dx.doi.org/10.15585/mmwr.mm7109e1
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.37257&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2024.0688
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.27241&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2024.0688
https://www.nytimes.com/interactive/2021/us/covid-cases.html


31. Centers for Disease Control and Prevention. Weekly United States COVID-19 cases and deaths by state.
Accessed January 28, 2024. https://data.cdc.gov/Case-Surveillance/Weekly-United-States-COVID-19-Cases-and-
Deaths-by-/pwn4-m3yp/about_data

32. Xin H, Wang Z, Feng S, et al. Transmission dynamics of SARS-CoV-2 Omicron variant infections in Hangzhou,
Zhejiang, China, January-February 2022. Int J Infect Dis. 2023;126:132-135. doi:10.1016/j.ijid.2022.10.033

33. Centers for Disease Control and Prevention. CDC updates and shortens recommended isolation and
quarantine period for general population. Published December 27, 2021. Accessed January 28, 2024. https://archive.
cdc.gov/#/details?url=https://www.cdc.gov/media/releases/2021/s1227-isolation-quarantine-guidance.html

34. Centers for Disease Control and Prevention. Interim guidance for managing healthcare personnel with SARS-
CoV-2 infection or exposure to SARS-CoV-2. Published September 23, 2022. Accessed May 23, 2023. https://www.
cdc.gov/coronavirus/2019-ncov/hcp/guidance-risk-assesment-hcp.html

35. Centers for Disease Control and Prevention. Ending isolation and precautions for people with COVID-19:
interim guidance. Accessed May 23, 2023. https://archive.cdc.gov/www_cdc_gov/coronavirus/2019-ncov/hcp/
duration-isolation.html

36. Centers for Disease Control and Prevention. Science brief: community use of masks to control the spread of
SARS-CoV-2. Published December 6, 2021. Accessed May 23, 2023. https://archive.cdc.gov/www_cdc_gov/
coronavirus/2019-ncov/science/science-briefs/masking-science-sars-cov2.html

37. Chin ET, Leidner D, Lamson L, et al. Protection against Omicron from vaccination and previous infection in a
prison system. N Engl J Med. 2022;387(19):1770-1782. doi:10.1056/NEJMoa2207082

38. Centers for Disease Control and Prevention. COVID-19 vaccinations in the United States. Accessed December
31, 2022. https://covid.cdc.gov/covid-data-tracker/#vaccinations_vacc-people-booster-percent-pop5

39. Chidambaram P, Burns A. A look at vaccine and booster rates in nursing facilities as new boosters become
available. KFF. Published October 6, 2022. Accessed December 31, 2022. https://www.kff.org/medicaid/issue-brief/
a-look-at-vaccine-and-booster-rates-in-nursing-facilities-as-new-boosters-become-available/

40. New York Times. See how vaccinations are going in your county and state. Accessed May 21, 2023. https://
www.nytimes.com/interactive/2020/us/covid-19-vaccine-doses.html

41. Dryden-Peterson S, Kim A, Kim AY, et al. Nirmatrelvir plus ritonavir for early COVID-19 in a large US health
system: a population-based cohort study. Ann Intern Med. 2023;176(1):77-84. doi:10.7326/M22-2141

42. Pollock NR, Jacobs JR, Tran K, et al. Performance and implementation evaluation of the Abbott BinaxNOW
Rapid antigen test in a high-throughput drive-through community testing site in Massachusetts. J Clin Microbiol.
2021;59(5):e00083-21. doi:10.1128/JCM.00083-21

43. Schrom J, Marquez C, Pilarowski G, et al. Comparison of SARS-CoV-2 reverse transcriptase polymerase chain
reaction and BinaxNOW rapid antigen tests at a community site during an Omicron surge: a cross-sectional study.
Ann Intern Med. 2022;175(5):682-690. doi:10.7326/M22-0202

44. Bilinski A, Salomon JA, Giardina J, Ciaranello A, Fitzpatrick MC. Passing the test: a model-based analysis of safe
school-reopening strategies. Ann Intern Med. 2021;174(8):1090-1100. doi:10.7326/M21-0600

45. Giardina J, Bilinski A, Fitzpatrick MC, et al. Model-estimated association between simulated US elementary
school-related SARS-CoV-2 transmission, mitigation interventions, and vaccine coverage across local incidence
levels. JAMA Netw Open. 2022;5(2):e2147827-e2147827. doi:10.1001/jamanetworkopen.2021.47827

46. Husereau D, Drummond M, Augustovski F, et al; CHEERS 2022 ISPOR Good Research Practices Task Force.
Consolidated Health Economic Evaluation Reporting Standards 2022 (CHEERS 2022) statement: updated
reporting guidance for health economic evaluations. Value Health. 2022;25(1):3-9. doi:10.1016/j.jval.2021.11.1351

47. Forms and templates. Brown University. Published July 2021. Accessed January 15, 2024. https://www.brown.
edu/research/forms-and-templates#Selfdetermination

48. Covidestim: COVID-19 nowcasting. Accessed May 23, 2023. https://covidestim.org/

49. Centers for Disease Control and Prevention. COVID-19 treatments and medications. Accessed May 23, 2023.
https://www.cdc.gov/coronavirus/2019-ncov/your-health/treatments-for-severe-illness.html

50. Vanness DJ, Lomas J, Ahn H. A health opportunity cost threshold for cost-effectiveness analysis in the United
States. Ann Intern Med. 2021;174(1):25-32. doi:10.7326/M20-1392

51. Neumann PJ, Kim DD. Cost-effectiveness thresholds used by study authors, 1990-2021. JAMA. 2023;329(15):
1312-1314. doi:10.1001/jama.2023.1792

52. Kelly A, Conell-Price J, Covinsky K, et al. Length of stay for older adults residing in nursing homes at the end of
life. J Am Geriatr Soc. 2010;58(9):1701-1706. doi:10.1111/j.1532-5415.2010.03005.x

JAMA Health Forum | Original Investigation Screening Strategies to Reduce COVID-19 Mortality in Nursing Homes

JAMA Health Forum. 2024;5(4):e240688. doi:10.1001/jamahealthforum.2024.0688 (Reprinted) April 26, 2024 14/16

Downloaded from jamanetwork.com by guest on 01/30/2026

https://data.cdc.gov/Case-Surveillance/Weekly-United-States-COVID-19-Cases-and-Deaths-by-/pwn4-m3yp/about_data
https://data.cdc.gov/Case-Surveillance/Weekly-United-States-COVID-19-Cases-and-Deaths-by-/pwn4-m3yp/about_data
https://dx.doi.org/10.1016/j.ijid.2022.10.033
https://archive.cdc.gov/#/details?url=https://www.cdc.gov/media/releases/2021/s1227-isolation-quarantine-guidance.html
https://archive.cdc.gov/#/details?url=https://www.cdc.gov/media/releases/2021/s1227-isolation-quarantine-guidance.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-risk-assesment-hcp.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-risk-assesment-hcp.html
https://archive.cdc.gov/www_cdc_gov/coronavirus/2019-ncov/hcp/duration-isolation.html
https://archive.cdc.gov/www_cdc_gov/coronavirus/2019-ncov/hcp/duration-isolation.html
https://archive.cdc.gov/www_cdc_gov/coronavirus/2019-ncov/science/science-briefs/masking-science-sars-cov2.html
https://archive.cdc.gov/www_cdc_gov/coronavirus/2019-ncov/science/science-briefs/masking-science-sars-cov2.html
https://dx.doi.org/10.1056/NEJMoa2207082
https://covid.cdc.gov/covid-data-tracker/#vaccinations_vacc-people-booster-percent-pop5
https://www.kff.org/medicaid/issue-brief/a-look-at-vaccine-and-booster-rates-in-nursing-facilities-as-new-boosters-become-available/
https://www.kff.org/medicaid/issue-brief/a-look-at-vaccine-and-booster-rates-in-nursing-facilities-as-new-boosters-become-available/
https://www.nytimes.com/interactive/2020/us/covid-19-vaccine-doses.html
https://www.nytimes.com/interactive/2020/us/covid-19-vaccine-doses.html
https://dx.doi.org/10.7326/M22-2141
https://dx.doi.org/10.1128/JCM.00083-21
https://dx.doi.org/10.7326/M22-0202
https://dx.doi.org/10.7326/M21-0600
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.47827&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2024.0688
https://dx.doi.org/10.1016/j.jval.2021.11.1351
https://www.brown.edu/research/forms-and-templates#Selfdetermination
https://www.brown.edu/research/forms-and-templates#Selfdetermination
https://covidestim.org/
https://www.cdc.gov/coronavirus/2019-ncov/your-health/treatments-for-severe-illness.html
https://dx.doi.org/10.7326/M20-1392
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2023.1792&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2024.0688
https://dx.doi.org/10.1111/j.1532-5415.2010.03005.x


53. COVID-19 agent-based nursing home model. GitHub. Accessed March 27, 2024. https://github.com/sdong127/
nursing-home

54. Sugiharto VA, Gatrell SK, Chen HW, Blazek GR, Cherry AM, Schilling M. Performance evaluation of five rapid
at-home COVID-19 antigen tests against the Omicron variant. Microbiol Spectr. 2023;11(1):e0228622.
doi:10.1128/spectrum.02286-22

55. The White House. Fact sheet: actions taken by the Biden-Harris administration to ensure continued COVID-19
protections and surge preparedness after public health emergency transition. Published May 9, 2023. Accessed
May 23, 2023. https://www.whitehouse.gov/briefing-room/statements-releases/2023/05/09/fact-sheet-actions-
taken-by-the-biden-harris-administration-to-ensure-continued-covid-19-protections-and-surge-
preparedness-after-public-health-emergency-transition/

56. World Health Organization. Statement on the fifteenth meeting of the IHR (2005) emergency committee on
the COVID-19 pandemic. Published May 5, 2023. Accessed May 23, 2023. https://www.who.int/news/item/05-05-
2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-emergency-
committee-regarding-the-coronavirus-disease-(covid-19)-pandemic

57. World Health Organization. WHO Director General’s opening remarks at the media briefing on COVID-19.
Published March 11, 2020. Accessed May 23, 2023. https://www.who.int/director-general/speeches/detail/who-
director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020

58. New York Times. Nearly one-third of US coronavirus deaths are linked to nursing homes. Published June 1,
2021. Accessed May 23, 2023. https://www.nytimes.com/interactive/2020/us/coronavirus-nursing-homes.html

59. Healy J, Ivory D, Kovaleski SF. “A slow killer”: nursing home residents wither in isolation forced by the virus.
Published November 4, 2020. Accessed May 23, 2023. https://www.nytimes.com/2020/10/30/us/nursing-homes-
isolation-virus.html

60. Parkinson M; American Health Care Association and National Center for Assisted Living (AHCA/NCAL). Letter
to Occupational Safety and Health Administration. 2023. Accessed May 23, 2023. https://www.ahcancal.org/News-
and-Communications/Fact-Sheets/Letters/Letter-OSHA-Jan2023.pdf

61. Chen MK, Chevalier JA, Long EF. Nursing home staff networks and COVID-19. Proc Natl Acad Sci USA. 2021;118
(1):e2015455118. doi:10.1073/pnas.2015455118

62. Kirby JE, Riedel S, Dutta S, et al. SARS-COV-2 antigen tests predict infectivity based on viral culture:
comparison of antigen, PCR viral load, and viral culture testing on a large sample cohort. Clin Microbiol Infect.
2023;29(1):94-100. doi:10.1016/j.cmi.2022.07.010

63. Frediani JK, Parsons R, McLendon KB, et al. The new normal: delayed peak SARS-CoV-2 viral loads relative to
symptom onset and implications for COVID-19 testing programs. Clin Infect Dis. 2024;78(2):301-307.
doi:10.1093/cid/ciad582

64. SteelFisher GK, Epstein AM, Grabowski DC, Joynt Maddox KE, Orav EJ, Barnett ML. Persistent challenges of
COVID-19 in skilled nursing facilities: the administrator perspective. J Am Geriatr Soc. 2021;69(4):875-878.
doi:10.1111/jgs.17062

65. White EM, Wetle TF, Reddy A, Baier RR. Front-line nursing home staff experiences during the COVID-19
pandemic. J Am Med Dir Assoc. 2021;22(1):199-203. doi:10.1016/j.jamda.2020.11.022

66. Hayden MK, Hanson KE, Englund JA, et al. The Infectious Diseases Society of America guidelines on the
diagnosis of COVID-19: antigen testing. Clin Infect Dis. 2023;ciad032. Published online January 26, 2023.
doi:10.1093/cid/ciad032

67. Centers for Disease Control and Prevention. End of the federal COVID-19 public health emergency declaration.
Accessed June 28, 2023. https://www.cdc.gov/coronavirus/2019-ncov/your-health/end-of-phe.html

68. Centers for Disease Control and Prevention. Nursing home COVID-19 vaccination data dashboard. Accessed
June 28, 2023. https://www.cdc.gov/nhsn/covid19/ltc-vaccination-dashboard.html

69. Wong E, Barbre K, Wiegand RE, et al. Effectiveness of up-to-date COVID-19 vaccination in preventing SARS-
CoV-2 infection among nursing home residents—United States, November 20, 2022-January 8, 2023. MMWR Morb
Mortal Wkly Rep. 2023;72(25):690-693. doi:10.15585/mmwr.mm7225a4

70. Devlin H. “The way it’s playing out is unexpected”: UK faces up to changing waves of COVID. The Guardian.
Published July 17, 2022. Accessed May 23, 2023. https://www.theguardian.com/world/2022/jul/17/unexpected-
changing-waves-covid-seasonal

71. Callaway E. Beyond Omicron: what’s next for COVID’s viral evolution. Nature. 2021;600(7888):204-207.
doi:10.1038/d41586-021-03619-8

JAMA Health Forum | Original Investigation Screening Strategies to Reduce COVID-19 Mortality in Nursing Homes

JAMA Health Forum. 2024;5(4):e240688. doi:10.1001/jamahealthforum.2024.0688 (Reprinted) April 26, 2024 15/16

Downloaded from jamanetwork.com by guest on 01/30/2026

https://github.com/sdong127/nursing-home
https://github.com/sdong127/nursing-home
https://dx.doi.org/10.1128/spectrum.02286-22
https://www.whitehouse.gov/briefing-room/statements-releases/2023/05/09/fact-sheet-actions-taken-by-the-biden-harris-administration-to-ensure-continued-covid-19-protections-and-surge-preparedness-after-public-health-emergency-transition/
https://www.whitehouse.gov/briefing-room/statements-releases/2023/05/09/fact-sheet-actions-taken-by-the-biden-harris-administration-to-ensure-continued-covid-19-protections-and-surge-preparedness-after-public-health-emergency-transition/
https://www.whitehouse.gov/briefing-room/statements-releases/2023/05/09/fact-sheet-actions-taken-by-the-biden-harris-administration-to-ensure-continued-covid-19-protections-and-surge-preparedness-after-public-health-emergency-transition/
https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic
https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic
https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.nytimes.com/interactive/2020/us/coronavirus-nursing-homes.html
https://www.nytimes.com/2020/10/30/us/nursing-homes-isolation-virus.html
https://www.nytimes.com/2020/10/30/us/nursing-homes-isolation-virus.html
https://www.ahcancal.org/News-and-Communications/Fact-Sheets/Letters/Letter-OSHA-Jan2023.pdf
https://www.ahcancal.org/News-and-Communications/Fact-Sheets/Letters/Letter-OSHA-Jan2023.pdf
https://dx.doi.org/10.1073/pnas.2015455118
https://dx.doi.org/10.1016/j.cmi.2022.07.010
https://dx.doi.org/10.1093/cid/ciad582
https://dx.doi.org/10.1111/jgs.17062
https://dx.doi.org/10.1016/j.jamda.2020.11.022
https://dx.doi.org/10.1093/cid/ciad032
https://www.cdc.gov/coronavirus/2019-ncov/your-health/end-of-phe.html
https://www.cdc.gov/nhsn/covid19/ltc-vaccination-dashboard.html
https://dx.doi.org/10.15585/mmwr.mm7225a4
https://www.theguardian.com/world/2022/jul/17/unexpected-changing-waves-covid-seasonal
https://www.theguardian.com/world/2022/jul/17/unexpected-changing-waves-covid-seasonal
https://dx.doi.org/10.1038/d41586-021-03619-8


72. National Institutes of Health (NIH). Vaccine-induced immune response to Omicron wanes substantially over
time. Published July 19, 2022. Accessed May 23, 2023. https://www.nih.gov/news-events/news-releases/vaccine-
induced-immune-response-omicron-wanes-substantially-over-time

73. Ferdinands JM, Rao S, Dixon BE, et al. Waning 2-dose and 3-dose effectiveness of mRNA vaccines against
COVID-19–associated emergency department and urgent care encounters and hospitalizations among adults
during periods of Delta and Omicron variant predominance—VISION network, 10 states, August 2021-January
2022. MMWR Morb Mortal Wkly Rep. 2022;71(7):255-263. doi:10.15585/mmwr.mm7107e2

74. Ferdinands JM, Rao S, Dixon BE, et al. Waning of vaccine effectiveness against moderate and severe COVID-19
among adults in the US from the VISION network: test negative, case-control study. BMJ. 2022;379:e072141.
doi:10.1136/bmj-2022-072141

75. Centers for Disease Control and Prevention. Severe viral respiratory illness. Accessed January 14, 2024.
https://www.cdc.gov/respiratory-viruses/data-research/dashboard/illness-severity.html

SUPPLEMENT 1.
eMethods 1. Calculations
eMethods 2. Parameterization
eFigure 1. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 3-year
life expectancy and 0.7 reduced transmission risk from staff masking
eFigure 2. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 5-year
life expectancy and 0.7 reduced transmission risk from staff masking
eFigure 3. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 1-year
life expectancy and 0.3 reduced transmission risk from residents, staff, and visitors masking
eFigure 4. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 3-year
life expectancy and 0.3 reduced transmission risk from residents, staff, and visitors masking
eFigure 5. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 5-year
life expectancy and 0.3 reduced transmission risk from residents, staff, and visitors masking
eFigure 6. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 1-year
life expectancy and 0.7 reduced transmission risk from residents, staff, and visitors masking
eFigure 7. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 3-year
life expectancy and 0.7 reduced transmission risk from residents, staff, and visitors masking
eFigure 8. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 5-year
life expectancy and 0.7 reduced transmission risk from residents, staff, and visitors masking
eFigure 9. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 1-year
life expectancy and no masking
eFigure 10. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 3-year
life expectancy and no masking
eFigure 11. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 5-year
life expectancy and no masking
eTable 1. Incremental cost of screening per resident life-year gained, lowering rapid antigen test sensitivity to 0.65
eTable 2. Incremental cost of screening per resident life-year gained, decreasing the number of contacts residents
and staff interact with in communal areas by one-third
eTable 3. Incremental cost of screening per resident life-year gained, increasing the number of contacts residents
and staff interact with in communal areas by one-third
eTable 4. Incremental cost of screening per resident life-year gained, only staff are screened
eReferences

SUPPLEMENT 2.
Data Sharing Statement

JAMA Health Forum | Original Investigation Screening Strategies to Reduce COVID-19 Mortality in Nursing Homes

JAMA Health Forum. 2024;5(4):e240688. doi:10.1001/jamahealthforum.2024.0688 (Reprinted) April 26, 2024 16/16

Downloaded from jamanetwork.com by guest on 01/30/2026

https://www.nih.gov/news-events/news-releases/vaccine-induced-immune-response-omicron-wanes-substantially-over-time
https://www.nih.gov/news-events/news-releases/vaccine-induced-immune-response-omicron-wanes-substantially-over-time
https://dx.doi.org/10.15585/mmwr.mm7107e2
https://dx.doi.org/10.1136/bmj-2022-072141
https://www.cdc.gov/respiratory-viruses/data-research/dashboard/illness-severity.html


1 

Supplemental Online Content 

Dong S, Jutkowitz E, Giardina J, Bilinski A. Screening strategies to reduce COVID-19 mortality 
in nursing homes. JAMA Health Forum. 2024;5(4):e240688. doi:10.1001/
jamahealthforum.2024.0688 

eMethods 1. Calculations 
eMethods 2. Parameterization 
eFigure 1. Incremental cost of screening per resident life-year gained with antiviral treatments, 
assuming a 3-year life expectancy and 0.7 reduced transmission risk from staff masking 
eFigure 2. Incremental cost of screening per resident life-year gained with antiviral treatments, 
assuming a 5-year life expectancy and 0.7 reduced transmission risk from staff masking 
eFigure 3. Incremental cost of screening per resident life-year gained with antiviral treatments, 
assuming a 1-year life expectancy and 0.3 reduced transmission risk from residents, staff, and 
visitors masking 
eFigure 4. Incremental cost of screening per resident life-year gained with antiviral treatments, 
assuming a 3-year life expectancy and 0.3 reduced transmission risk from residents, staff, and 
visitors masking 
eFigure 5. Incremental cost of screening per resident life-year gained with antiviral treatments, 
assuming a 5-year life expectancy and 0.3 reduced transmission risk from residents, staff, and 
visitors masking 
eFigure 6. Incremental cost of screening per resident life-year gained with antiviral treatments, 
assuming a 1-year life expectancy and 0.7 reduced transmission risk from residents, staff, and 
visitors masking 
eFigure 7. Incremental cost of screening per resident life-year gained with antiviral treatments, 
assuming a 3-year life expectancy and 0.7 reduced transmission risk from residents, staff, and 
visitors masking 
eFigure 8. Incremental cost of screening per resident life-year gained with antiviral treatments, 
assuming a 5-year life expectancy and 0.7 reduced transmission risk from residents, staff, and 
visitors masking 
eFigure 9. Incremental cost of screening per resident life-year gained with antiviral treatments, 
assuming a 1-year life expectancy and no masking 
eFigure 10. Incremental cost of screening per resident life-year gained with antiviral treatments, 
assuming a 3-year life expectancy and no masking 
eFigure 11. Incremental cost of screening per resident life-year gained with antiviral treatments, 
assuming a 5-year life expectancy and no masking 
eTable 1. Incremental cost of screening per resident life-year gained, lowering rapid antigen test 
sensitivity to 0.65 
eTable 2. Incremental cost of screening per resident life-year gained, decreasing the number of 
contacts residents and staff interact with in communal areas by one-third 

© 2024 Dong S et al. JAMA Health Forum. 



 
2 

© 2024 Dong S et al. JAMA Health Forum. 

eTable 3. Incremental cost of screening per resident life-year gained, increasing the number of 
contacts residents and staff interact with in communal areas by one-third 
eTable 4. Incremental cost of screening per resident life-year gained, only staff are screened 
eReferences 

 

This supplemental material has been provided by the authors to give readers additional 
information about their work. 
  



 
3 

© 2024 Dong S et al. JAMA Health Forum. 

eMethods 1. Calculations 

 
Infection probability 

The probability of a susceptible agent becoming infected when interacting with an already infected agent is 
binomial. This binomial probability is calculated using the transmission probability of the infected agent and the 
immunity of the susceptible agent. The transmission probability of the infected agent is determined by the attack rate 
of the virus multiplied by a reduction factor conferred by masking (if masks are used). In “SARS-CoV-2 
transmission parameters” in eMethods 2, we find the 8-hour shift transmission probability using the attack rate of 
Omicron. The immunity of the susceptible agent is conferred by the agent’s vaccination or previous infection status 
(explained in “Vaccine and infection-induced immunity against infection” in eMethods 2). This immunity protection 
reduces an agent’s susceptibility to infection, so the binomial probability of a susceptible agent becoming infected 
during each 8-hour shift is as follows: 
 
𝑠𝑠ℎ𝑖𝑖𝑖𝑖𝑖𝑖 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 ∗ (1 −𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒) ∗ (1 − 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑜𝑜𝑜𝑜 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒) 
 
where 𝑠𝑠ℎ𝑖𝑖𝑖𝑖𝑖𝑖 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 is the 8-hour transmission probability of the infected agent,  
(1 −𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒) is the reduction in the transmission risk of an infected agent wearing a mask (and if the 
infected agent is not wearing a mask, the reduction in transmission risk is 0), and  
(1 − 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑜𝑜𝑜𝑜 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒) is the reduction in the risk of infecting a susceptible agent due to 
the immunity offered by the susceptible agent’s vaccination or previous infection status.  
 
 
Incremental cost-effectiveness ratio 
 

The incremental cost of screening per resident life-year gained is obtained by calculating: 
 

𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑖𝑖𝑖𝑖 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑡𝑡𝑡𝑡 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑖𝑖𝑖𝑖 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑠𝑠 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑡𝑡𝑡𝑡 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑒𝑒𝑒𝑒𝑒𝑒 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑛𝑛𝑛𝑛 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

. 

 
For example, the incremental cost of screening per resident life-year gained for weekly screening is: 
 

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 − 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑛𝑛𝑛𝑛 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑠𝑠 𝑤𝑤𝑤𝑤𝑤𝑤ℎ 𝑛𝑛𝑛𝑛 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 − 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ𝑠𝑠 𝑤𝑤𝑤𝑤𝑤𝑤ℎ 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

. 

 
The cost of each rapid antigen test is assumed to be $5, based on the bulk rate of rapid antigen tests for schools1, 
wholesale pricing for healthcare facilities2,3,4,5, and estimates from other analyses6. We estimate that each test takes 
around 12 minutes to administer to residents7, and nursing assistants who administer resident tests get paid $15.43 
per hour8:  
 
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =  (𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) ∗ ($5) + 
                                            (𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) ∗ (12 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚) ∗ ( 1 ℎ𝑜𝑜𝑜𝑜𝑜𝑜

60 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
) ∗ ( $15.43

1 ℎ𝑜𝑜𝑜𝑜𝑜𝑜
). 

 
The number of resident deaths is calculated by multiplying the number of resident infections with the case-fatality 
ratio (CFR); the calculation for the CFR is detailed in “Case-fatality ratio (CFR)” in eMethods 2. 
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eMethods 2. Parameterization 

 
Vaccine and infection-induced immunity against infection 

Due to how rapidly vaccine-induced immunity wanes over time and the added complexity of infection-
induced immunity, we classify each agent in the nursing home as either 1) vaccinated with the two-dose primary 
series or previously infected, or 2) boosted with any of the booster doses currently offered. As such, we assume that 
those who have been vaccinated with two doses or have been previously infected share the same level of protection 
against infection, and those who have been boosted with any of the booster doses share the same level of protection. 

Pooling estimates of vaccine efficacy and immunity offered by previous infection against Omicron, we 
estimate that a two-dose vaccine series or previous infection is roughly 40% effective against infection, and any 
additional booster dose is about 70% effective9.  
 
Vaccination rates 

A KFF analysis of nursing home data in September 2022 found that 74% of residents and 51% of staff had 
received at least one additional monovalent booster shot10. For the bivalent booster dose as of December 2022, 
uptake among residents and staff was approximately 48% and 22% respectively11.  

We also estimate the proportion of nursing home visitors vaccinated against SARS-CoV-2. We assume the 
general U.S. population is representative of visitors to the nursing home. According to the NYTimes COVID-19 
dashboard12, 34% of the general U.S. population aged 18-64 had received a monovalent booster dose as of October 
2022. Seven percent of eligible adults as of December 2022 had received the bivalent booster dose13.  

We use the proportions of monovalent and bivalent booster shot uptake in these populations to denote low 
and high booster uptake respectively: low booster uptake is 48% in residents, 22% in staff, and 7% in visitors; high 
booster uptake is 74% in residents, 51% in staff, and 34% in visitors. 
 
SARS-CoV-2 transmission parameters 

There are multiple stages of SARS-CoV-2 infection that we parametrize in the model: the latent period, 
incubation period, and length of infection. The latent period of infection is the length of time between exposure to 
the virus and the start of infectiousness. For Omicron, we estimate that the latent period follows a gamma 
distribution where 𝛼𝛼 = 4.45 and 𝛽𝛽 = 1.4214. The incubation period is the length of time between exposure to the 
virus and the appearance of symptoms (if symptomatic). For Omicron we estimate that the incubation period follows 
a gamma distribution where 𝛼𝛼 = 8.38 and 𝛽𝛽 = 2.2014. We assume the length of infectiousness for an Omicron 
infection is 5 days on average, in accordance with CDC guidelines that advise isolating for 5 days upon notification 
of infection15.  

The daily transmission probability (the probability that the contact of an infected agent will become 
infected), 0.18, is calculated using the attack rate of unvaccinated persons (63.9%) with sequence-confirmed 
Omicron infections between November 2021 and February 202216. We use the equation: 
 

1 − (1 − 𝑝𝑝)5 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 0.639 
 
for 𝑝𝑝 = daily transmission probability and a 5-day infectious period. Solving for 𝑝𝑝, we get a baseline daily 
transmission probability of about 0.18. Because we run our model in 8-hour shifts, we derive the shift transmission 
probability with the equation: 
 

1 − (1 − 𝑟𝑟)3 = 0.18 
 
for 𝑟𝑟 = shift transmission probability and three 8-hour shifts per day. This gives us a baseline shift transmission 
probability of about 0.064. 
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Testing parameters 
We estimate that the proportion of asymptomatic infections in the nursing home is around 50%17,18. For 

individuals who are asymptomatic, the nursing home is not aware they are infectious unless and until they screen 
positive. For those who are symptomatic, the nursing home becomes aware they are infectious when symptoms 
appear or if/when they screen positive, whichever comes first. Rapid antigen test sensitivity, the likelihood that the 
test result of an infected individual will be positive, is estimated to be 84%19,20. We assume that not everyone in the 
nursing home is tested when screening is in place for any reason (e.g. refusal to test or inability to test) and 
parametrize the proportion of tested individuals in the nursing home to 90%.  
 
Case-fatality ratio (CFR) 
 Using CMS data on COVID-19 in U.S. nursing homes11, we calculate the CFR in nursing home residents, 
which is the proportion of residents diagnosed with COVID-19 who die from the virus. We assume there is a two-
week lag between infection from SARS-CoV-2 and death from SARS-CoV-2. The CFR calculated directly from the 
data (number of COVID-19 deaths ÷ number of COVID-19 infections) is confounded with antiviral use, as many 
nursing homes have started to use antiviral treatments to prevent deaths. As such, we hope to calculate the 
“untreated” CFR. We take the average proportion of nursing home residents across the U.S. that received antivirals 
between January 2023 and April 2023, which we call the “treated proportion”, and use the following formula to 
calculate the untreated CFR: 
 
𝐶𝐶𝐶𝐶𝐶𝐶 = (𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝) ∗ (𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝐶𝐶𝐶𝐶𝐶𝐶) + 

(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝) ∗ (𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝐶𝐶𝐶𝐶𝐶𝐶) ∗ (1 − 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ). 
 
 The CFR from the data is around 1.8%11. The treated proportion is about 32%11. Although we use the 
proportion of residents treated with both nirmatrelvir/ritonavir (22%) and molnupiravir (10%) to make up the treated 
proportion11, we attribute the treated proportion’s protection to nirmatrelvir/ritonavir’s 71% effectiveness against 
death21: 
 

0.018 =  0.68 ∗ (𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝐶𝐶𝐶𝐶𝐶𝐶)  + 0.32 ∗ (𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝐶𝐶𝐶𝐶𝐶𝐶) ∗ (1 − 0.71) 
 

which gives us an untreated CFR of around 0.023. 
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eFigure 1. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 3-year 
life expectancy and 0.7 reduced transmission risk from staff masking 

 
Costs are denoted in thousands of dollars, and are rounded to the nearest thousand. At 0% booster uptake, the proportion of boosted residents, 
staff, and visitors are all 0%. At all other levels of booster uptake, the proportion of boosted residents is the percentage on the y-axis, the 
proportion of boosted staff is half that of the boosted residents, and the proportion of boosted visitors is a quarter that of boosted residents (e.g. at 
20% booster uptake, the proportion of boosted residents, staff, and visitors is 20%, 10%, and 5% respectively).
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eFigure 2. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 5-year 
life expectancy and 0.7 reduced transmission risk from staff masking 

 
Costs are denoted in thousands of dollars, and are rounded to the nearest thousand. At 0% booster uptake, the proportion of boosted residents, 
staff, and visitors are all 0%. At all other levels of booster uptake, the proportion of boosted residents is the percentage on the y-axis, the 
proportion of boosted staff is half that of the boosted residents, and the proportion of boosted visitors is a quarter that of boosted residents (e.g. at 
20% booster uptake, the proportion of boosted residents, staff, and visitors is 20%, 10%, and 5% respectively).  
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eFigure 3. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 1-year 
life expectancy and 0.3 reduced transmission risk from residents, staff, and visitors masking 

 
When masks are worn but best masking practices are not adhered to (e.g. infrequent masking or wearing masks improperly), we assume that 
infected agents’ transmission risk is lowered by 0.3. Costs are denoted in thousands of dollars, and are rounded to the nearest thousand. At 0% 
booster uptake, the proportion of boosted residents, staff, and visitors are all 0%. At all other levels of booster uptake, the proportion of boosted 
residents is the percentage on the y-axis, the proportion of boosted staff is half that of the boosted residents, and the proportion of boosted visitors 
is a quarter that of boosted residents (e.g. at 20% booster uptake, the proportion of boosted residents, staff, and visitors is 20%, 10%, and 5% 
respectively).  
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eFigure 4. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 3-year 
life expectancy and 0.3 reduced transmission risk from residents, staff, and visitors masking 

 
When masks are worn but best masking practices are not adhered to (e.g. infrequent masking or wearing masks improperly), we assume that 
infected agents’ transmission risk is lowered by 0.3. Costs are denoted in thousands of dollars, and are rounded to the nearest thousand. At 0% 
booster uptake, the proportion of boosted residents, staff, and visitors are all 0%. At all other levels of booster uptake, the proportion of boosted 
residents is the percentage on the y-axis, the proportion of boosted staff is half that of the boosted residents, and the proportion of boosted visitors 
is a quarter that of boosted residents (e.g. at 20% booster uptake, the proportion of boosted residents, staff, and visitors is 20%, 10%, and 5% 
respectively).  
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eFigure 5. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 5-year 
life expectancy and 0.3 reduced transmission risk from residents, staff, and visitors masking 

 
When masks are worn but best masking practices are not adhered to (e.g. infrequent masking or wearing masks improperly), we assume that 
infected agents’ transmission risk is lowered by 0.3. Costs are denoted in thousands of dollars, and are rounded to the nearest thousand. At 0% 
booster uptake, the proportion of boosted residents, staff, and visitors are all 0%. At all other levels of booster uptake, the proportion of boosted 
residents is the percentage on the y-axis, the proportion of boosted staff is half that of the boosted residents, and the proportion of boosted visitors 
is a quarter that of boosted residents (e.g. at 20% booster uptake, the proportion of boosted residents, staff, and visitors is 20%, 10%, and 5% 
respectively).  
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eFigure 6. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 1-year 
life expectancy and 0.7 reduced transmission risk from residents, staff, and visitors masking 

 
Costs are denoted in thousands of dollars, and are rounded to the nearest thousand. At 0% booster uptake, the proportion of boosted residents, 
staff, and visitors are all 0%. At all other levels of booster uptake, the proportion of boosted residents is the percentage on the y-axis, the 
proportion of boosted staff is half that of the boosted residents, and the proportion of boosted visitors is a quarter that of boosted residents (e.g. at 
20% booster uptake, the proportion of boosted residents, staff, and visitors is 20%, 10%, and 5% respectively).  
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eFigure 7. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 3-year 
life expectancy and 0.7 reduced transmission risk from residents, staff, and visitors masking 

 
Costs are denoted in thousands of dollars, and are rounded to the nearest thousand. At 0% booster uptake, the proportion of boosted residents, 
staff, and visitors are all 0%. At all other levels of booster uptake, the proportion of boosted residents is the percentage on the y-axis, the 
proportion of boosted staff is half that of the boosted residents, and the proportion of boosted visitors is a quarter that of boosted residents (e.g. at 
20% booster uptake, the proportion of boosted residents, staff, and visitors is 20%, 10%, and 5% respectively).  
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eFigure 8. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 5-year 
life expectancy and 0.7 reduced transmission risk from residents, staff, and visitors masking 

 
Costs are denoted in thousands of dollars, and are rounded to the nearest thousand. At 0% booster uptake, the proportion of boosted residents, 
staff, and visitors are all 0%. At all other levels of booster uptake, the proportion of boosted residents is the percentage on the y-axis, the 
proportion of boosted staff is half that of the boosted residents, and the proportion of boosted visitors is a quarter that of boosted residents (e.g. at 
20% booster uptake, the proportion of boosted residents, staff, and visitors is 20%, 10%, and 5% respectively).  
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eFigure 9. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 1-year 
life expectancy and no masking 

 
Costs are denoted in thousands of dollars, and are rounded to the nearest thousand. At 0% booster uptake, the proportion of boosted residents, 
staff, and visitors are all 0%. At all other levels of booster uptake, the proportion of boosted residents is the percentage on the y-axis, the 
proportion of boosted staff is half that of the boosted residents, and the proportion of boosted visitors is a quarter that of boosted residents (e.g. at 
20% booster uptake, the proportion of boosted residents, staff, and visitors is 20%, 10%, and 5% respectively).  
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eFigure 10. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 3-
year life expectancy and no masking 

 
Costs are denoted in thousands of dollars, and are rounded to the nearest thousand. At 0% booster uptake, the proportion of boosted residents, 
staff, and visitors are all 0%. At all other levels of booster uptake, the proportion of boosted residents is the percentage on the y-axis, the 
proportion of boosted staff is half that of the boosted residents, and the proportion of boosted visitors is a quarter that of boosted residents (e.g. at 
20% booster uptake, the proportion of boosted residents, staff, and visitors is 20%, 10%, and 5% respectively).  
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eFigure 11. Incremental cost of screening per resident life-year gained with antiviral treatments, assuming a 5-
year life expectancy and no masking 

Costs are denoted in thousands of dollars, and are rounded to the nearest thousand. At 0% booster uptake, the proportion of boosted residents, 
staff, and visitors are all 0%. At all other levels of booster uptake, the proportion of boosted residents is the percentage on the y-axis, the 
proportion of boosted staff is half that of the boosted residents, and the proportion of boosted visitors is a quarter that of boosted residents (e.g. at 
20% booster uptake, the proportion of boosted residents, staff, and visitors is 20%, 10%, and 5% respectively).
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eTable 1. Incremental cost of screening per resident life-year gained, lowering rapid antigen test sensitivity to 
0.65 

Low booster uptake High booster uptake 

Strategy Cost Incremental 
cost 

Resident 
deaths 

Incremental 
reduction in 

deaths 

Incremental cost 
per resident life-

year gained 

Cost Incremental 
cost 

Resident 
deaths 

Incremental 
reduction in 

deaths 

Incremental cost 
per resident life-

year gained 

Community incidence: 5 per 100,000 Community incidence: 5 per 100,000 

No screening $0 - 0.027 - - $0 - 0.020 - - 

Weekly 
screening 

$4000 $4000 0.019 0.0077 $533,000 $4000 $4000 0.014 0.0053 $776,000 

Twice-weekly 
screening 

$8000 $4000 0.012 0.0065 $631,000 $8000 $4000 0.0096 0.0047 $878,000 

Community incidence: 50 per 100,000 Community incidence: 50 per 100,000 

No screening $0 - 0.21 - - $0 - 0.16 - - 

Weekly 
screening 

$4000 $4000 0.15 0.054 $76,000 $4000 $4000 0.12 0.041 $100,000 

Twice-weekly 
screening 

$8000 $4000 0.11 0.048 $85,000 $8000 $4000 0.083 0.038 $108,000 

Community incidence: 100 per 100,000 Community incidence: 100 per 100,000 

No screening $0 - 0.32 - - $0 - 0.26 - - 

Weekly 
screening 

$4000 $4000 0.25 0.075 $54,000 $4000 $4000 0.20 0.063 $65,000 

Twice-weekly 
screening 

$8000 $4000 0.18 0.069 $59,000 $8000 $4000 0.14 0.054 $76,000 

Costs are rounded to the nearest thousand, and deaths are rounded to two significant digits. The incremental cost-effectiveness ratios presented 
in this table were obtained with calculations using exact values, not the rounded values presented in the table. Low, moderate, and high 
community incidence (number of cases per 100,000 population per day) are denoted as 5, 50, and 100 per 100,000 respectively. 
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eTable 2. Incremental cost of screening per resident life-year gained, decreasing the number of contacts 
residents and staff interact with in communal areas by one-third 

Low booster uptake High booster uptake 

Strategy Cost Incremental 
cost 

Resident 
deaths 

Incremental 
reduction in 

deaths 

Incremental cost 
per resident life-

year gained 

Cost Incremental 
cost 

Resident 
deaths 

Incremental 
reduction in 

deaths 

Incremental cost 
per resident life-

year gained 

Community incidence: 5 per 100,000 Community incidence: 5 per 100,000 

No screening $0 - 0.025 - - $0 - 0.018 - - 

Weekly 
screening 

$4000 $4000 0.014 0.011 $386,000 $4000 $4000 0.012 0.0058 $704,000 

Twice-weekly 
screening 

$8000 $4000 0.0087 0.0055 $750,000 $8000 $4000 0.0068 0.0052 $796,000 

Community incidence: 50 per 100,000 Community incidence: 50 per 100,000 

No screening $0 - 0.18 - - $0 - 0.14 - - 

Weekly 
screening 

$4000 $4000 0.13 0.058 $70,000 $4000 $4000 0.095 0.048 $86,000 

Twice-weekly 
screening 

$8000 $4000 0.077 0.049 $83,000 $8000 $4000 0.063 0.032 $126,000 

Community incidence: 100 per 100,000 Community incidence: 100 per 100,000 

No screening $0 - 0.30 - - $0 - 0.23 - - 

Weekly 
screening 

$4000 $4000 0.21 0.092 $44,000 $4000 $4000 0.17 0.067 $61,000 

Twice-weekly 
screening 

$8000 $4000 0.14 0.071 $57,000 $8000 $4000 0.12 0.052 $78,000 

Costs are rounded to the nearest thousand, and deaths are rounded to two significant digits. The incremental cost-effectiveness ratios presented 
in this table were obtained with calculations using exact values, not the rounded values presented in the table. Low, moderate, and high 
community incidence (number of cases per 100,000 population per day) are denoted as 5, 50, and 100 per 100,000 respectively. 
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eTable 3. Incremental cost of screening per resident life-year gained, increasing the number of contacts residents 
and staff interact with in communal areas by one-third 

Low booster uptake High booster uptake 

Strategy Cost Incremental 
cost 

Resident 
deaths 

Incremental 
reduction in 

deaths 

Incremental cost 
per resident life-

year gained 

Cost Incremental 
cost 

Resident 
deaths 

Incremental 
reduction in 

deaths 

Incremental cost 
per resident life-

year gained 

Community incidence: 5 per 100,000 Community incidence: 5 per 100,000 

No screening $0 - 0.032 - - $0 - 0.022 - - 

Weekly 
screening 

$4000 $4000 0.019 0.012 $334,000 $4000 $4000 0.014 0.0084 $488,000 

Twice-weekly 
screening 

$8000 $4000 0.011 0.0087 $474,000 $8000 $4000 0.0081 0.0059 $693,000 

Community incidence: 50 per 100,000 Community incidence: 50 per 100,000 

No screening $0 - 0.23 - - $0 - 0.18 - - 

Weekly 
screening 

$4000 $4000 0.15 0.083 $49,000 $4000 $4000 0.12 0.067 $61,000 

Twice-weekly 
screening 

$8000 $4000 0.090 0.058 $70,000 $8000 $4000 0.070 0.045 $91,000 

Community incidence: 100 per 100,000 Community incidence: 100 per 100,000 

No screening $0 - 0.36 - - $0 - 0.29 - - 

Weekly 
screening 

$4000 $4000 0.24 0.12 $33,000 $4000 $4000 0.20 0.093 $44,000 

Twice-weekly 
screening 

$8000 $4000 0.15 0.087 $47,000 $8000 $4000 0.13 0.071 $57,000 

Costs are rounded to the nearest thousand, and deaths are rounded to two significant digits. The incremental cost-effectiveness ratios presented 
in this table were obtained with calculations using exact values, not the rounded values presented in the table. Low, moderate, and high 
community incidence (number of cases per 100,000 population per day) are denoted as 5, 50, and 100 per 100,000 respectively. 
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eTable 4. Incremental cost of screening per resident life-year gained, only staff are screened 

Low booster uptake High booster uptake 

Strategy Cost Incremental 
cost 

Resident 
deaths 

Incremental 
reduction in 

deaths 

Incremental cost 
per resident life-

year gained 

Cost Incremental 
cost 

Resident 
deaths 

Incremental 
reduction in 

deaths 

Incremental cost 
per resident life-

year gained 

Community incidence: 5 per 100,000 Community incidence: 5 per 100,000 

No screening $0 - 0.025 - - $0 - 0.020 - - 

Weekly 
screening 

$1500 $1500 0.018 0.0070 $213,500 $1500 $1500 0.014 0.0061 $243,500 

Twice-weekly 
screening 

$3000 $1500 0.012 0.0064 $232,500 $3000 $1500 0.0083 0.0053 $283,500 

Community incidence: 50 per 100,000 Community incidence: 50 per 100,000 

No screening $0 - 0.21 - - $0 - 0.16 - - 

Weekly 
screening 

$1500 $1500 0.15 0.058 $25,500 $1500 $1500 0.12 0.043 $34,500 

Twice-weekly 
screening 

$3000 $1500 0.098 0.050 $29,500 $3000 $1500 0.077 0.039 $38,000 

Community incidence: 100 per 100,000 Community incidence: 100 per 100,000 

No screening $0 - 0.32 - - $0 - 0.27 - - 

Weekly 
screening 

$1500 $1500 0.24 0.079 $18,500 $1500 $1500 0.20 0.069 $21,500 

Twice-weekly 
screening 

$3000 $1500 0.17 0.074 $19,500 $3000 $1500 0.14 0.059 $24,500 

Costs are rounded to the nearest multiple of 500, and deaths are rounded to two significant digits. The incremental cost-effectiveness ratios 
presented in this table were obtained with calculations using exact values, not the rounded values presented in the table. Low, moderate, and high 
community incidence (number of cases per 100,000 population per day) are denoted as 5, 50, and 100 per 100,000 respectively.
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