
COVID in US Nursing Homes:
The Power of Data



Acknowledgements
• NIA ADRD IMPACT Collaboratory – U54 AG063546

‒ U54 AG063546-02S5 CDC   “IAA Monitoring Adverse Vaccine Reactions”
‒ U54 AG063546-02S2    “RADx-UP -- Alleviating COVID Testing Disparities”

• NIA P01 AG027296- Alzheimer's Disease and Related Disorders 
Treatment and Outcomes in America: Changing Policies and Systems

‒ P01 AG027296-11S1 “Nightly Nursing Home EMR Data”
‒ P01 AG027296-11S2  “ COVID in Veteran’s Administration Nursing Homes”

• Collaborators
‒ Susan Mitchell, Sarah Berry, Elizabeth White, Stefan Gravenstein, Jill 

Harrison, David Gifford (AHCA), Richard Feifer (Genesis HealthCare) and 
many, many more…



Purpose
• Background to Nursing Home Preparedness

• Competing Narratives regarding cause of outbreaks

• Importance of Data to Diagnosing the Problem and Prescribing a 
Solution to Ameliorate it

• The Influence of Data on the Debate: Study Findings



Americans’ Perceptions of Nursing Homes
• Shaped by periodic scandals from local to national

• The fault of the facility, the industry or poor regulation

• Physician scandals (e.g. opioid prescribing) don’t tar 
all doctors; NH scandals do condemn all providers



The “bad” Nursing Home Narrative: COVID-19
• Deaths in Kirkland Nursing Home (Seattle) were a shock and blamed on 

facility (fined)

• Inadequate infection control practices blamed on facility training and under-
staffing

• NH blamed for inadequate supply of PPE

• Newspapers and CMS report that more deaths are occurring in low quality 
homes

• Extra funding from CMS [COVID cases are automatic Medicare] 





Desperate Need for Data
• Brown establishes Agreement with Genesis HealthCare to 

download EMR nightly
• Collaborative Commitment: Brown’s Analytic prowess serves 

Genesis Operations
• Genesis Clinical Leadership, IT staff work with Brown 

investigators
• By May analyses of March and April data available





Association of skilled nursing facility characteristics and county SARS-CoV-2 
prevalence with the probability of a facility having at least one resident with 
SARS-CoV-19 (n=3,357)

Characteristic
Marginal 

Effect
Standard 

Error 95% CI P
No. Beds (10s) 0.90 0.159 0.576 1.230 <0.001
Admissions/bed 0.09 0.663 -1.276 1.455 0.89
Mean resident age 0.22 0.116 -0.022 0.456 0.07
% Black 0.19 0.095 -0.003 0.386 0.05
% dementia -0.03 0.051 -0.130 0.079 0.62

1-2 Star-rating for health inspections (Ref. 3) 0.67 1.388 -2.191 3.525 0.64

4-5 Star-rating for health inspections (Ref. 3) -2.88 1.058 -5.062 -0.702 0.01
1-2 Star-rating for staffing  (Ref. 3) 0.57 1.570 -2.664 3.802 0.72
4-5 Star-rating staffing (Ref. 3) -1.91 1.597 -5.195 1.383 0.24
Inspection control deficiency 1.10 1.790 -2.586 4.788 0.54

County Prevalence (%) 33.64 11.683 9.574 57.698 0.008



Determinants of an Outbreak
• General Agreement that County Community 
Prevalence of SARS-CoV-2 most important predictor 
of an Outbreak

• CMS-CDC facility level data now interpreted 
accordingly

• Systematic Review of 25+ papers on topic reveal 
substantial methods failings of those finding large 
quality effects (although press still blames the ”bad 
apples”)



Screening/Testing for SARS-CoV-2 
• Geriatric Patients have low temperatures

• CDC Temperature Thresholds for Testing NH residents too high

• Genesis introduced symptom screening at change of shift

• Brown Analysts tracked Temperature in relation to Testing Date

• Similar Analyses done in VA CLCs (Nursing Homes)







Asymptomatic Transmission Complicated 
Cohorting of Symptomatic Positive Cases
• Initially CDC advised Screening for Symptoms
• Inadequate Supply of Testing Kits
• Random ”Sweep” testing of Genesis facilities
• Found high proportions of Asymptomatic Residents
• Like Symptomatic cases, more frequent in counties 
with high SARS-CoV-2 prevalence



Percentage of cumulative SARS-CoV-2 resident cases 
(n=6,651) who were asymptomatic, pre-symptomatic, or 
symptomatic at time of testing in SNFs (N = 189) with 
different testing strategies
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Skilled Nursing Facility Testing Strategy

Facility-wide 
point 

prevalence 
surveys
(N=68)

Unit-based point 
prevalence 

surveys 
(N=25)

Testing 
triggered by 
symptoms or

exposure 
only

(N=96)

Total
(N=349)

P
Asymptomatic (40.5%) (37.%) (22.2%) (41.8%) < .001

Pre-
symptomatic

(19.3%) (16.3%) (4.2%) (10.6%)

Symptomatic (39.8%) (46.7%) (73.6%) (47.6%)

Total cases (100%) (100%) (100%) (100%)



More asymptomatic cases detected in counties with 
higher virus prevalence



Mortality-Case Fatality Rates
• Among Community population, mortality rates are highest among 

those with co-morbidities and advanced age

• NH population is Both OLD and SICK and functionally impaired

• But, still lots of variation …
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Cumulative Mortality Rates by Age Group (A), Categories 
of Physical Functioning (B), and Categories of Cognitive 
Functioning (C).
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Semi-monthly Trends in 30-Day SARS-CoV-
2-related Mortality and Asymptomatic 
Infection Rates: Genesis HealthCare
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Date of 
Diagnosis

No. 
Patients

% Infections 
Asymptomatic

30-Day 
Death Rate (%)

Relative 
Risk

3/16 to 3/31 271 25.1 26.2 1.15
4/1 to 4/15 1781 29.6 22.9 Referent
4/16 to 4/30 2589 42.2 17.7 0.77
5/1 to 5/15 2500 64.4 15.3 0.67
5/16 to 5/31 729 58.8 13.6 0.59
6/1 to 6/15 407 62.2 9.1 0.40
6/16 to 6/30 452 60.6 10.4 0.46
7/1 to 7/15 580 71.9 8.4 0.37
7/16 to 7/31 469 61.4 11.3 0.49
8/1 to 8/15 353 59.2 7.1 0.31
8/16 to 8/31 443 60.0 11.7 0.51
9/1 to 9/15 302 61.3 11.3 0.49



Relationship between SARS-CoV-2 Diagnosis Date and 
30-Day Mortality among Residents with Symptomatic 
and Asymptomatic Infections 
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Changing Community & NH Case Fatality Rates



Summary
• Vaccinations well underway in all US nursing homes

• Early results suggest >80% of residents accepting vaccine

• BUT, highly variable between facility STAFF vaccination rates

• Very likely will be additional outbreaks in the future.



Thank You.  Questions?


