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Residents in long-term care facilities (LTCF) expe-
rienced a large morbidity and mortality during the 
COVID-19 pandemic in Spain and were prioritised for 
early COVID-19 vaccination. We used the screening 
method and population-based data sources to obtain 
estimates of mRNA COVID-19 vaccine effectiveness for 
elderly LTCF residents. The estimates were 71% (95% 
CI: 56–82%), 88% (95% CI: 75–95%), and 97% (95% 
CI: 92-99%), against SARS-CoV-2 infections (sympto-
matic and asymptomatic), and COVID-19 hospitalisa-
tions and deaths, respectively.

The coronavirus disease (COVID-19) pandemic has had 
a great impact on mortality in long-term care facilities 
(LTCF) in Spain. As of 4 April 2021, 30,176 COVID-19-
related deaths have been reported among residents in 
these facilities [1]. When COVID-19 vaccination started 
on 27 December 2020, residents and LTCF personnel 
were prioritised for early vaccination with both mRNA 
COVID-19 vaccines, Comirnaty (BNT162b2, BioNTech/
Pfizer, Mainz, Germany/New York, United States (US)) 
and Moderna (mRNA-1273, Moderna, Cambridge, US). 
As of 4 April 2021, 300,133 (88.8%) elderly residents 
(aged 65 years and older) in LTCF had received the sec-
ond dose and were fully vaccinated, according to the 
National COVID-19 Vaccination Registry (REGVACU) [2].

The screening method provides a simple and rapid sur-
veillance tool for monitoring the effectiveness of vac-
cines over time [3,4]. This method is particularly useful 

in the pandemic context to obtain early estimates of 
mRNA COVID-19 vaccine effectiveness (VE) as it utilises 
data already available on SARS-CoV-2 infections and 
doses of COVID-19 vaccines administered in the popu-
lation. We estimated the effectiveness of vaccination 
in preventing symptomatic and asymptomatic SARS-
CoV-2 infections, as well as COVID-19 hospitalisations 
and deaths in elderly LTCF residents in Spain, using the 
screening method and population-based data sources.

Case definition and proportion of 
COVID-19 vaccinated elderly long-term 
care facility residents
We obtained the weekly number of cases in elderly 
LTCF residents from the National Epidemiological 
Surveillance Network (RENAVE) by vaccination sta-
tus, from 27 December 2020 to 4 April 2021 (weeks 53 
2020–13 2021) (Figure 1A). As LTCF data are not inte-
grated in RENAVE, cases in elderly residents of LTCF 
were defined as: (i) aged 65 years and older, (ii) COVID-
19 exposure in an institutional or residential setting, 
and (iii) not being a social or healthcare worker. We 
discarded data from autonomous regions with no infor-
mation on age, exposure setting, healthcare worker 
status or COVID-19 vaccination status. We included 
data from 12 of 19 autonomous regions in the analysis, 
representing 66.1% of the total Spanish population. 
Residents with SARS-CoV-2 infections (symptomatic 
or asymptomatic) (n = 8,379), including asymptomatic 
infections (n = 3,470), hospitalisations (n = 2,509), and 
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deaths (n = 1,602) with a positive COVID-19 test were 
included. Among the SARS-CoV-2 infections, 82% were 
PCR-confirmed and 18% were rapid antigen test-con-
firmed. These n numbers were used as the denomina-
tors to calculate the proportion of cases vaccinated 
(PCV) and, to obtain the numerators, individuals were 
classified into four mutually exclusive categories of 
vaccination status (Box).

Proportion of vaccinated elderly long-term 
care facility residents
REGVACU is a nationwide registry of all COVID-19 vac-
cine doses administered and rejected. All records of 
people aged 65 years and older living in LTCF and vac-
cinated between 27 December 2020 and 4 April 2021 
were included and categorised by vaccination status 
(Figure 1B). The population of LTCF residents aged 65 
years and older in Spain was the denominator for the 
weekly proportion of the population vaccinated (PPV). 
We estimated this figure from the overall institution-
alised population (any age and type of institution) [2] 
as follows: using REGVACU, we calculated that, of all 
institutionalised people who received the first dose, 
82.7% were aged 65 years and older. Then, we applied 
this percentage to the overall institutionalised popula-
tion to obtain the number of residents in LTCF aged 65 
years and older by region, as denominators for PPV. We 
estimated a total of 338,145 residents in LTCF aged 65 
years and older in Spain.

Vaccine effectiveness in elderly long-term 
care facility residents
We present the national weekly number of fully vacci-
nated COVID-19 cases in elderly LTCF residents, as well 
as the weekly proportion of cases vaccinated (PCV) 
and PPV for each disease outcome (Table 1).

The VE and 95% confidence interval (CI) were cal-
culated using the screening method, according to 
Farrington [3]. We estimated the odds ratio (OR) of vac-
cination for cases compared with population, as pre-
viously described [5]. Using the following formula, VE 
was calculated as 1 − OR:

We assumed a time lag of a full vaccination course to 
have an impact in the prevention of hospitalisations 
and deaths. Thus, for the outcomes studied, we com-
pared the PPV of each week (n) with the PCV in COVID-
19 hospitalisations and deaths corresponding to 1 
(n + 1) and 2 weeks later (n + 2), respectively. The VE in 
preventing symptomatic or asymptomatic SARS-CoV-2 
infections was 50.5% (95% CI: 37.1%–61.1%), 78.7% 
(95% CI: 67.0%–86.2%) and 71.4% (95% CI: 55.7%–
81.5%), among those partially vaccinated with dose 1, 
partially vaccinated with dose 2, and fully vaccinated, 
respectively. All estimates were similar when restrict-
ing analyses to asymptomatic SARS-CoV-2 infections 
(Table 2). In fully vaccinated LTCF residents, VE was 

Figure 1

Weekly number of (A) COVID-19 cases and (B) elderly long-term care facilities residents by COVID-19 vaccination status, 
Spain, weeks 53 2020 to 13 2021
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88.4% (95% CI: 74.9%–94.7%) and 97.0% (95% CI: 
91.7%–98.9%) in preventing COVID-19 hospitalisations 
and deaths, respectively (Table 2 and Figure 2).

Discussion
COVID-19 mRNA vaccines Comirnaty and Moderna, 
administered in the first phase of the vaccine rollout 
in Spain, were highly effective in preventing not only 
SARS-CoV-2 infections, but also hospitalisations and 
deaths in elderly LTCF residents. Using the screening 
approach, we estimated a considerable VE (50.5%) with 
the first dose of Comirnaty and Moderna against SARS-
CoV-2 infections, as was also observed (56% to 62%) in 
a cohort study in the UK [6], and VE increased in those 
fully vaccinated. Notably, the protection against SARS-
CoV-2 asymptomatic infections was similar to that for 
symptomatic infections, which is consistent with previ-
ously reported data on mRNA-based vaccines [7]. Given 
the role of asymptomatic infection on transmission [8], 
a high VE against asymptomatic infection may serve 
as indirect evidence of the contribution of vaccines in 
reducing viral spread in the community.

Our VE estimates for COVID-19 hospitalisations and 
deaths support evidence from other countries favour-
ing the use of mRNA COVID-19 vaccines to prevent 
severe disease outcomes. Two studies from a nation-
wide mass vaccination setting in Israel have shown 
high effectiveness of the Comirnaty vaccine against a 
range of COVID-19 outcomes [9,10]. Also, a multicentre 
test-negative case–control study in a population aged 
65 years and older hospitalised across the US showed 

a 64% and 94% VE of mRNA vaccines in preventing 
hospitalisations following the first and second dose, 
respectively [11].

Most observational studies estimating COVID-19 VE 
have used test-negative or cohort designs [9,11]. 
Nevertheless, when timely surveillance data are avail-
able and vaccine coverage in the population is robustly 
collected, as in Spain with REGVACU, the screen-
ing approach is an appropriate and readily available 
methodology for early VE estimation against different 
disease outcomes [3-5]. We find that our nationwide 
results of VE using this method (71.4% against SARS-
CoV-2 infection, 88.4% and 97.0% against COVID-19 
hospitalisations and deaths, respectively) are in the 
range of previous analyses (81%) in Spain, which used 
more robust cohort study designs in elderly LTCF resi-
dents and focused on direct and indirect effects of 
mRNA vaccines against SARS-CoV-2 infections [12]. 
Also, our results are in accordance with other esti-
mates at regional level that examined the prevention 
of hospitalisations and deaths (95% and 97%, respec-
tively) in elderly LTCF residents and healthcare workers 
[13] or against symptomatic infections in a population 
aged 60 years and older (77%) [14].

However, using COVID-19 surveillance information also 
has limitations because of data reporting and quality 
issues. Information on cases in LTCF is not integrated 
in the national COVID-19 surveillance, and we based 
our case definitions on several variables collected 
within the RENAVE. Therefore, regions with better com-
pliance in reporting key study variables to the national 
surveillance may be overrepresented among our cases. 
Also, regional vaccination registries may have spe-
cific reporting issues. To control for this variability 
between regions, we adjusted the analysis by autono-
mous region, whenever the sample size allowed. Also, 
we did not include data in the analyses from autono-
mous regions lacking information on variables defining 
elderly LTCF residents.

Another major shortcoming of the screening method is 
that data from cases and the control group come from 
different sources. However, in this study, both data 
sources –RENAVE for cases and REGVACU for vaccine 
coverage – are comprehensive registries of national 
coverage based on compulsory data reporting from 
all autonomous regions, allowing for a national VE 
estimation.

In conclusion, COVID-19 vaccination using mRNA vac-
cines in Spain was very effective in preventing SARS-
CoV-2 infections, and COVID-19 hospitalisations and 
deaths in elderly LTCF residents. The similar level of 
protection against asymptomatic and symptomatic 
infections among fully vaccinated LTCF residents may 
serve as indirect evidence of the contribution of vac-
cines in reducing viral spread in the community. As 
the vaccination campaign continues, additional stud-
ies will be necessary in order to address the effects 

Box 

Definitions of COVID-19 vaccination status in elderly 
long-term care facility residents

Not vaccinated: Not vaccinated with any dose of Comirnaty 
(BNT162b2 mRNA, BioNTech-Pfizer)a or Moderna COVID-19 
vaccine (mRNA-1273)b or 14 days or less since vaccination 
with the first dose.

Partially vaccinated - dose 1: Vaccinated with the first dose 
of Comirnaty or Moderna COVID-19 vaccine, and more than 
14 days since vaccination.

Partially vaccinated - dose 2: Vaccinated with two doses 
of Comirnaty or Moderna COVID-19 vaccine, and less than 
7 days since the second dose for Comirnaty or less than 
14 days for Moderna COVID-19 vaccine. Full immunity not 
reached.

Fully vaccinated: Vaccinated with two doses, and 7 days or 
more after the second dose for Comirnaty and 14 days or 
more for Moderna COVID-19 vaccine. Full immunity reached.

COVID-19: coronavirus disease.

a BioNTech-Pfizer, Mainz, Germany/New York, United States (US)

b Moderna, Cambridge, US
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Table 1

Weekly number and proportion of SARS-CoV-2-associated infections, hospitalisations and deaths among fully 
vaccinateda elderly long-term care facility residents and weekly proportion of fully vaccinateda elderly long-term care 
facility residents, Spain, weeks 53 2020 to 13 2021

Weeks 

Outcomes in fully vaccinateda LTCF residents Fully vaccinateda LTCF 
population 

 
(n = 338,145)

SARS-CoV-2 infectionsb

Asymptomatic 
 

SARS-CoV-2 infections
Hospitalisations Deaths

n PCV (%) n PCV (%) N PCV (%) n PCV (%) n PPV (%)

53/2020 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

1/2021 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

2/2021 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

3/2021 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

4/2021 16 1.2 4 0.6 4 1.3 4 1.1 23,204 6.9

5/2021 118 18.7 70 23.8 12 7.9 12 4.4 88,557 26.2

6/2021 47 21.2 35 36.5 7 10.1 7 10.0 197,104 58.3

7/2021 63 47.7 48 67.6 8 25.0 8 27.3 244,270 72.2

8/2021 16 45.7 7 58.3 2 16.7 2 0.0 262,363 77.6

9/2021 11 57.9 6 100.0 4 40.0 4 25.0 271,620 80.3

10/2021 7 43.8 3 42.9 3 42.9 3 100.0 279,220 82.6

11/2021 6 37.5 2 50.0 4 44.4 4 66.7 287,219 84.9

12/2021 4 23.5 0 0.0 3 37.5 3 100.0 294,583 87.1

13/2021 4 50.0 2 50.0 2 66.7 2 0.0 300,133 88.8

COVID-19: coronavirus disease; LTCF: long-term care facilities; PCV: proportion of cases vaccinated; PPV: proportion of population vaccinated; 
SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

a Definitions of COVID-19 vaccination status are in the Box.
b Symptomatic and asymptomatic SARS-CoV-2 infections.

Table 2

Number of vaccinated and total COVID-19 cases, proportion of cases vaccinated and COVID-19 vaccine effectiveness in 
preventing symptomatic and asymptomatic SARS-CoV-2 infections, and COVID-19 hospitalisations and deaths in elderly 
long-term care facility residents by vaccination statusa, Spain, weeks 53 2020 to 13 2021 (n = 8,379)

Disease outcomes Vaccination statusa
Vaccinated/ 

 
total cases

  PCV (%)   VE (95% CI)

SARS-CoV-2 infectionsb

Partially vaccinated - dose 1 1,559/8,379   18.6   50.5% (37.1%–61.1%)

Partially vaccinated - dose 2 413/8,379   4.9   78.7% (67.0%–86.2%)

Fully vaccinated 292/8,379   3.5   71.4% (55.7%–81.5%)

Asymptomatic SARS-CoV-2 infections

Partially vaccinated - dose 1 634/3,470   18.3   58.0% (41.7%–69.7%)

Partially vaccinated - dose 2 178/3,470   5.1   84.7% (71.9%–91.7%)

Fully vaccinated 177/3,470   5.1   69.7% (47.7%–82.5%)

Hospitalisationsb

Partially vaccinated - dose 1 404/2,509   16.1   53.0% (25.7%–70.3%)

Partially vaccinated - dose 2 101/2,509   4.0   83.0% (61.2%–92.6%)

Fully vaccinated 49/2,509   2.0   88.4% (74.9%–94.7%)

Deathsb 
Partially vaccinated - dose 1 236/1,602   14.7   55.6% (26.6%–73.2%)

Partially vaccinated - dose 2 35/1,602   2.2   95.7% (82.6%–98.9%)

Fully vaccinated 16/1,602   1.0   97.0% (91.7%–98.9%)

CI: confidence interval; COVID-19: coronavirus disease; PCV: proportion of cases vaccinated; VE: vaccine effectiveness; SARS-CoV-2: severe 
acute respiratory syndrome coronavirus 2.

a Definitions of COVID-19 vaccination status are in the Box.
b Symptomatic and asymptomatic SARS-CoV-2 infections. Hospitalisations and deaths are among COVID-19 cases.

All estimates are adjusted by autonomous region.
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of COVID-19 vaccination against emerging SARS-CoV-2 
variants and in other population groups and to inform 
public health response.
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