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The COVID-19 pandemic has severely affected 
skilled nursing facility (SNF) residents and health-

care personnel (HCP) (1,2). HCP are at high risk for 
SARS-CoV-2 exposure during patient care (3,4), and 
were among the earliest groups prioritized for COV-
ID-19 vaccination starting in mid-December 2020 (5). 
Through June 2021, all SNF HCP in California, regard-
less of vaccination status or symptoms, were required 
to undergo at least weekly screening testing for SARS-
CoV-2 infection (6). This system provided us with ide-
al conditions to assess vaccination effectiveness.

We estimated real-world effectiveness of CO-
VID-19 vaccination against PCR-confirmed SARS-
CoV-2 infections in SNF HCP in California by using 
a matched case–control study. We identified SNF 
HCP COVID-19 case-patients and controls from 
the statewide communicable disease reporting sys-
tem (Appendix, https://wwwnc.cdc.gov/EID/
article/28/8/22-0650-App1.pdf). We selected per-
sons 18–54 years of age (Appendix) with specimen 
collection dates during January–March 2021. We ob-
tained COVID-19 vaccination status from the Califor-
nia Immunization Registry (Appendix).

We defined partial vaccination as >1 vaccine dose 
received before specimen collection with a second 
dose (if received, for a 2-dose series vaccine) <14 days 
before collection, and full vaccination as the second 
dose (or 1 dose in a single-dose series) received >14 
days before specimen collection. We matched case-
patients to controls on specimen collection date and 
SNF county by using simple random sampling (with-
out replacement) and a 1:1 ratio. We applied condi-
tional logistic regression to estimate vaccine effective-
ness for partial and full vaccination (compared with 
no vaccination).

Because of the density-based selection of the 
control series, in which controls are time-matched to 
case-patients, drawing from a risk set of persons who 
are at risk for becoming case-patients at the time the 
case is detected, the odds ratio approximates the inci-
dence rate ratio without reliance on the rare disease 
assumption (7). We examined age, sex, and California 
Healthy Places Index (HPI) composite health score (8) 
by using HCP residential address and race and eth-
nicity (Appendix) as potential confounders.

We performed the analysis before and after ex-
cluding case-patients and controls who had previ-
ously confirmed positive test results within 90-day 
and 180-day windows (Table). We performed anal-
yses by using SAS version 9.4 (https://www.sas.
com). This study received an exempt determination 
from the California Committee for the Protection of 
Human Subjects.
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We estimated real-world vaccine effectiveness among 
skilled nursing facility healthcare personnel who were 
regularly tested for SARS-CoV-2 infection in Califor-
nia, USA, during January‒March 2021. Vaccine effec-
tiveness for fully vaccinated healthcare personnel was 
73.3% (95% CI 57.5%–83.3%). We observed high real-
world vaccine effectiveness in this population.



Of the 4,238 study participants, 28.9% (1,224) 
were partially or fully vaccinated; 71.1% (3,014) were 
classified as unvaccinated, including 47.8% (2,025) 
who did not have a California Immunization Registry 
COVID-19 vaccination record and 23.3% (989) who 
were vaccinated on or after specimen collection date. 
A higher proportion of controls than case-patients 
were partially or fully vaccinated (Table). Among 
the fully vaccinated, 91.5% received Pfizer-BioNTech 
vaccine (https://www.pfizer.com) and 8.5% re-
ceived Moderna vaccine (https://www.modernatx.
com). Among the partially vaccinated, 54% received 
Pfizer-BioNTech vaccine, 45% received Moderna vac-
cine, and <1% received a combination of 2 different 
vaccines (e.g., Pfizer-BioNTech and Moderna). All 
Johnson & Johnson/Janssen vaccine (https://www.
janssencovid19vaccine.com) recipients, representing 
1.7% of participants matched to a vaccination record, 
were classified as unvaccinated because the vaccina-
tion date was after the specimen collection date.

Vaccine effectiveness was 73.3% (95% CI 57.5%–
83.3%) for full vaccination (Table). We observed no 
substantial change (<10%) in vaccine effectiveness esti-
mates produced by the models with or without remov-
al of previous positive test results (Table). We assumed 
the model excluding previous positive test results 
within 90 days was the most appropriate because this 
model excludes persons with potential residual viral 
shedding and agrees with the national COVID-19 dis-
ease (new) case definition (9) that excludes persons 
who had previous positive test results within 90 days. 
Adjustment for age, sex, and HPI score did not change 
vaccine effectiveness estimates by >10%, and inclusion 
of race/ethnicity did not alter the full vaccination esti-
mate by >10% (Appendix Tables 2–5).

A major strength of our study is that SNF HCP 
were tested regularly irrespective of symptoms or 
known exposure, enabling us to capture their infec-
tion status and estimate vaccine effectiveness for pre-
vention of COVID-19, including asymptomatic infec-
tion. The unchanged vaccine effectiveness estimate 
after adjustment for HPI score reflects that COVID-19 

vaccination efforts for SNF HCP engaged persons re-
gardless of their residential community. One limita-
tion is that the study period was before the Delta or 
Omicron virus variants became dominant. Because 
serial testing of vaccinated SNF HCP in California 
stopped during July 2021, the study period could not 
be expanded to examine effectiveness against later 
variants or changes in vaccine effectiveness over time 
since vaccination. In addition, a higher proportion 
of case-patients and controls were classified as par-
tially vaccinated, rather than fully vaccinated, dur-
ing the study period, and we did not have sufficient 
follow-up time to assess waning of vaccine effective-
ness. Some residents could have been misclassified as 
HCP, but the age selection criteria limiting age group 
helped minimize this factor. Finally, misclassifica-
tion of vaccination status is possible, but most likely 
is nondifferential, which we would expect to bias the 
odds ratio toward the null.

In conclusion, we observed high real-world ef-
fectiveness of COVID-19 vaccination in SNF HCP 
in California. Our methods can guide future studies 
evaluating vaccine effectiveness.
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Table. Estimated COVID-19 vaccine effectiveness among skilled nursing facility healthcare personnel, California, USA, January‒
March 2021* 

Models 
Vaccination 

status† 
No. Vaccine effectiveness 

(95% CI), % Case-patients Controls 
No removal of previous positive results (4,238 case‒control 
participants; 2,119 matched pairs) 

Partial 465 629 37.5 (27.7–46.0) 
Full 36 94 71.7 (55.9–81.8) 

Removal of previous positive results within 90 d (3,742 
case‒control participants; 1,871 matched pairs) 

Partial 430 567 35.6 (24.8–44.8) 
Full 32 89 73.3 (57.5–83.3) 

Removal of previous positive results within 180 d (3,424 
case‒control participants; 1,712 matched pairs) 

Partial 394 524 36.3 (25.1–45.8) 
Full 25 70 72.7 (54.3–83.7) 

*Unadjusted analysis results are presented. Adjustment for sex, age, and Healthy Places Index scores did not substantially alter these estimates. 
†Partial vaccination: >1 dose before specimen collection date but final dose <14 d before specimen collection date; full vaccination: final dose >14 d 
before specimen collection date. 
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To the Editor: We read with great interest the re-
cent article by Anzinger et al. (1), who found a serop-
revalence of 83.6% for chikungunya in pregnant women 
in the metropolitan region of Kingston, Jamaica. These 
data are similar to the seroprevalence found nation-
wide by the Jamaica Health and Lifestyle Survey III, 
2016–2017 (Ministry of Health and Welfare, Jamaica), 
which was 82% among women, 78.5% among men, and 
80.4% overall. These values enable estimating a total of 
2,187,325 chikungunya infections in Jamaica during the 
2014 epidemic. The government of Jamaica reported 

1,420 cases of chikungunya to PAHO in 2014 and no 
deaths (2), even correcting for the proportion of unap-
parent infections, the proportion of cases captured by 
passive surveillance was <0.1%. Although there were 
no officially reported deaths in Jamaica, 2 cases of new-
born deaths from chikungunya were reported (3), and 1 
study found 2,499 excess deaths (2) during the epidemic 
period. The increase in mortality was greater for the ex-
tremes of age, but it occurred in several age groups (2).

Anzinger et al.’s results reinforce the findings of 
Sharp et al. (4), who showed the importance of active 
surveillance to assess chikungunya burden. Through 
active surveillance implemented in Puerto Rico, it 
was possible to verify that 8% of symptomatic cases 
of chikungunya identified were captured by passive 
surveillance. In addition, passive surveillance identi-
fied 7 deaths, whereas active surveillance was able to 
confirm 31 deaths from chikungunya. However, 1,310 
excess deaths were reported during the Puerto Rico 
epidemic in 2014 (5).

The introduction of chikungunya in the Americas 
has brought greater complexity to surveillance in the 
region, which includes some low-resource countries. 
It is essential to establish active and viable surveil-
lance tools and, perhaps, new case definitions in or-
der to better assess the population burden of this dis-
ease and the complications of acute and chronic cases.


