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Background: Numerous individual and organizational factors can influence the
spread of SARS-CoV-2 infection in Long Term Care Facilities (LTCFs). A range
of outbreak control measures are still implemented in most facilities involving
administrations, staff, residents and their families. This study aims to evaluate
which measure could influence the transmission of SARS-CoV-2 infection among
residents during the period March 2021-June 2022.

Methods: We enrolled 3,272 residents aged > 60 years. The outbreak control
measures adopted to prevent or manage the infection included entry regulations,
contact-regulating procedures, and virological surveillance of residents and staff.
The association between LTCFs' and participants’ characteristics with new cases
of COVID-19 infections was analyzed using multilevel logistic regression models.

Results: In 33.8% of the facilities 261 cases of SARS-CoV-2 infection were
reported. Among participant characteristics, gender and age were not associated
with SARS-CoV-2 infection, while having received the vaccine booster dose was
protective against infection [Odds Ratio (OR) = 0.34, 95% Confidence Interval (Cl)
0.12-0.99, p = 0.048]. In addition, the implementation of protected areas for family
visits was associated with a significant reduction of the probability of infections
(OR = 0.18, 95% CI 0.03-0.98, p = 0.047). Overall, about 66% of the variability in
the probability of SARS-CoV-2 infection during the observational period may be
due to facility structure characteristics and 34% to the participant characteristics.
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Conclusions:

10.3389/fpubh.2023.1091974

These data showed that vaccination booster doses and family

visit restriction-control are still needed to make the LTCFs safer against
SARS-CoV-2 infection.

Long Term Care Facilities (LTCFS), outbreak control measures, COVID-19 vaccination,
SARS CoV-2 infection, pandemic fatigue

Introduction

Following the devastating impact of the first wave of COVID-
19 on Long Term Care (LTC) system, LTC Facilities (LTCFs)
have made an extraordinary effort to provide safer care for older
people. Indeed, residents of LTCFs are at an extremely high
risk of developing severe complications following a SARS-CoV-
2 infection due to numerous reasons, including comorbidities,
immune senescence, and reliance on care from others in a
community setting (1, 2). In August 2021, the pandemic resumed
in Europe due to the emergence of the Omicron variant of SARS-
CoV-2 that changed the landscape of the pandemic drastically
with a surge in new cases even among vaccinated individuals,
including those living in LTCFs (1-3). The risk of outbreak in
LTCFs depends upon a series of variables such as, the level of
vaccination coverage of the residents, the duration of vaccine
coverage, the vaccination rates for staff working in the sector,
the use of individual protection devices, visitation restriction,
quarantine, and others (4, 5). Previous studies highlighted that a
range of anti-contagion measures are frequently implemented in
most facilities involving administrations, staff, residents and their
families, but the evidence remains uncertain (6). For this reason,
it is problematic to identify the effects of the measures to reduce
the development of new SARS-CoV-2 cases in LTCFs. This study
aims to evaluate which measures could influence the transmission
of SARS-CoV2 infection among residents.

Methods

We included 77 Italian LTCFs which are part of GeroCovid
VAX network: GeroCovid Vax is a multicenter study promoted by is
a multicenter study promoted by the Italian Society of Gerontology
and Geriatrics (SIGG) (Florence, Italy), the Italian National
Institute of Health (Istituto Superiore di Sanita—ISS, Rome, Italy),
and sponsored by the Italian Medicines Agency (Agenzia Italiana
del Farmaco—AIFA). Specific details relating to the study as well
as, on the sampling methodology are reported in previous reports
(7, 8). For this study, 3,272 residents (aged > 60 years, with
an estimated life expectancy and an expected stay in LTCFs >
3 months) were identified between February and May 2021 and
followed for 12 months. For each participant, we collected data on
demographic characteristics, lifestyle, chronic diseases, and clinical
outcomes in an electronic registry (8). Of the 3,272 residents,
2,670 (81.6%) completed the follow-up and were included in the
present analysis. The mean age of the sample was 83.2 & 9.1 years
and 72.5% were female; all participants had received a primary
vaccine cycle (two doses of the mRNA anti-SARS-CoV-2 vaccine,
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either mRNA-1273 or BNT162b2; at least one dose if they had
been affected by previous infection) and 1,895 of these (90.6%)
received a third dose of an mRNA vaccine (either mRNA-1273 or
BNT162b2) between 6 and 9 months from the first vaccine dose.
Regarding the clinical course of SARS CoV-2 positive residents, it
was defined as asymptomatic (no symptoms), paucisymptomatic
(only one symptom) and symptomatic (more than one symptom).
The outbreak control measures used to prevent or manage the
infection included entry regulation measures to prevent residents,
staff or visitors from introducing the virus into the facility. These
measures included quarantine for newly admitted residents in
COVID-19 isolation areas, testing new admissions for infection,
entry restrictions and preventing visitors from entering facilities,
as well as suspending non-urgent medical visits outside the facility.
In Italy, the quarantine (from 10 to 15 days) and the type of
swab (molecular-pcr test and rapid antigen-test) for newly admitted
residents was regulated by decrees of the Ministry of Health,
considering the contagion index of the various Italian regions, the
number of vaccination doses of the new patient and the vaccination
rate of facilities (9). The contact-regulating and transmission-
reducing measures to prevent viral transmission included wearing
masks or other PPE (gloves, disposable gowns, booties) for the staff
and visitors, extra cleaning, and protected areas for family visits.
The association between LTCFs” and participants’ characteristics,
and new cases of SARS-CoV-2 infection during the follow-up
(March 2021-June 2022) was analyzed using multilevel logistic
regression models, with LTCFs at the first level and participants at
the second level. As described in Ene et al. (10), three consecutive
models were defined: the first included no predictors, only random
effect for the intercept; the second also included first level variables
(LTCFs characteristics) as fixed effects; the third included the
first level (LTCFs characteristics) and the second level variables
(participants’ characteristics) as fixed effects. The best fitting model
was identified by conducting a deviance test. Intraclass correlation
coefficient (ICC) was computed to evaluate how much of the total
variation in the probability of the outcome is accounted for by
LTCFs and participants’ characteristics (10). All statistical tests
were two-tailed and statistical significance was assumed for p-
value <0.05. The analyses were performed using SAS, V.9.4 (SAS
Institute, Cary, NC).

Results

The main characteristics of the 77 participating facilities and of
the 2,670 residents enrolled in the study are described in Table 1.
The use of personal protective equipment (PPE), the restriction
of visits, the suspension of non-essential specialized procedures,
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TABLE 1 Main characteristics of the subjects and the LTCFs participating into the study.

10.3389/fpubh.2023.1091974

IV pandemic wave*, SARS-CoV-2 infections P-value
\[¢}

Subjects’ level, n 2,670 2,409 261
Age, years, mean £ SD 832 +09.1 83.2+9.1 83.5+9.0 0.595
Sex, females, 71 (%) 1,936 (72.5) 1,744 (72.4) 192 (73.6) 0.688
Booster, 7 (%) 1,895 (90.6) 1,691 (90.8) 204 (89.1) 0.410
Asymptomatic or paucisymptomatic, n 171 (6.4) - 171 (65.5) -
(%)
LTCFs’ level, n 77 51 26
Site type, 1 (%) 0.471
Nursing home 42 (54.6) 29 (56.9) 13 (50.0)
Medicalized nursing home 14 (18.2) 10 (19.6) 4(15.4)
Assisted living 12 (15.6) 6(11.8) 6(23.1)
Retirement home 5(6.4) 2(3.9) 3(11.5)
Other (follow-up rehab or specialized 4(5.2) 4(7.8) 0(0.0)
Alzheimer’s unit)
Size, n (%)
Small (<50 beds) 29 (37.7) 23 (45.1) 6(23.1) 0.037
Medium (50-150 beds) 41 (53.3) 26 (51.0) 15(57.7)
Large (>150 beds) 7(9.0) 2(3.9) 5(19.2)
Italian geographical areas
Northern 25(32.5) 10 (19.6) 15(57.7) 0.003
Central 21(27.3) 17 (33.3) 4(15.4)
Southern 31 (40.2) 24 (47.1) 7(26.9)
LRCFs' professionals
General practitioner, n (%) 30 (39.0) 20 (39.2) 10 (38.5) 0.949
Physician, n (%) 59 (76.6) 37 (72.6) 22 (84.6) 0.237
Geriatrician, 7 (%) 41 (53.3) 30 (58.8) 11 (42.3) 0.170
Professional nurse, 1 (%) 77 (100.0) 51 (100.0) 25 (100.0) -
Physiotherapist, n (%) 73 (94.8) 48 (94.1) 25(96.2) 1.000
Social worker, 1 (%) 55(71.4) 36 (70.6) 19 (73.1) 0.819
Professional educator, 1 (%) 53 (68.8) 34 (66.7) 19 (73.1) 0.566
Psychologist, 7 (%) 52 (67.5) 34 (66.7) 18 (69.2) 0.820
Medical manager, n (%) 48 (63.2) 31 (62.0) 17 (65.4) 0.772
Vaccination rates for the staff, n (%) 0.180
<25% 3(3.9) 3(5.9) 0(0.0)
25-49% 1(1.3) 0(0.0) 1(3.9)
50-75% 5(6.5) 2(3.9) 3(11.5)
75-100% 68 (88.3) 46 (90.2) 22 (84.6)
Use of individual protection devices, n 77 (100)
(%)
Surgical masks 60 (77.9) 39 (76.5) 21(80.8) 0.667
FFP2/FFP3 masks 69 (89.6) 44 (86.3) 25 (96.2) 0.254
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TABLE 1 (Continued)

10.3389/fpubh.2023.1091974

Overall IV pandemic wave*, SARS-CoV-2 infections P-value
No Yes
Gloves 77 (100.0) 51 (100.0) 26 (100.0) -
Disposable gowns 69 (89.6) 46 (90.2) 23 (88.5) 1.000
Booties 57 (74.0) 40 (78.4) 17 (65.4) 0.217
COVID-19 isolation areas, n (%) 75 (97.4) 49 (96.1) 26 (100.0) 0.547
Staff regular testing, n (%) 75 (98.7) 50 (98.0) 25(100.0) 1.000
Resident regular testing, 1 (%) 67 (88.2) 43 (86.0) 25(92.3) 0.710
Entry Restrictions, 7 (%) 0.082
No 0(0.0) 0(0.0) 0(0.0)
Partial 17 (22.1) 8(15.7) 9 (34.6)
Total 60 (77.9) 43 (84.3) 17 (65.4)
Suspension of external medical visits, n 31 (41.3) 18 (36.0) 13 (52.0) 0.185
(%)
Extraordinary sanitation procedures, n 75(97.4) 50 (98.0) 25(96.2) 1.000
(%)
Family visit with 48 h negative swab, n 13 (17.1) 9(17.7) 4(16.0) 1.000
(%)
Family entry with PPE (without swab), n 7(9.2) 4(7.8) 3(12.0) 0.678
(%)
Family entry not allowed, n (%) 18 (23.7) 10 (19.6) 8(32.0) 0.233
Protected areas for family visits, 1 (%) 49 (63.6) 37 (72.6) 12 (46.2) 0.023
*Period July 2021-June 2022.
the implementation of environmental sanitation interventions, [JISCUSSION

quarantine and COVID-19 isolation areas were adopted in most
facilities. Staff and residents’ virological surveillance protocols
were common, and the 88.8% of the facilities had a staff
vaccination rate between 75 and 100%. During the monitored
pandemic period (July 2021-June 2022), 26 facilities (33.8%) 261
cases of SARS-CoV-2 infection were reported. The outbreaks
were more frequent in northern regions of Italy with respect
to central and southern regions (57.7 vs. 42.3%, respectively;
p = 0.003), and in the medium/large sized LTCFs (>50 beds)
with respect to small (<50 beds) (76.9 vs. 23.1%, respectively;
p = 0.037). Overall, 171 of the 261 residents with SARS-CoV-
2 infection (65.5%) had an asymptomatic or paucisymptomatic
clinical course and were managed in the facilities, and only 10
were transferred to the hospital. Among individual variables,
sex and age were not associated with the onset of SARS-CoV-
2 infection during the observed pandemic wave, while having
received the vaccine booster dose was a protective factor against
infection [Odds Ratio (OR) = 0.34, 95% Confidence Interval
(CI) 0.12-0.99, p = 0.048] (Table 2). Among LTCFs features,
the implementation of protected areas for family visits was
significantly associated with a reduced probability of infection
(OR = 0.18, 95% CI 0.03-0.98, p = 0.047) (Table 2). Overall,
about 66% of the variability in the probability of SARS-
CoV-2 infection during the period may be attributable to
characteristics of facility structures and 34% to characteristics of
the participants.

Frontiersin Public Health

To protect residents and staff of LTCFs from COVID-19,
various protective measures have been recommended by several
national and international guidelines (11, 12), which have been
implemented to different levels over the last 2 years to reduce the
risk of outbreaks and super-spread events in LTCFs. However, the
clinical features of residents as well as, the frequent atypical or
asymptomatic manifestations of COVID-19 in these populations
(13-15) have contributed to the spread of infection in this
context. Our results support the concept that the booster dose
vaccination and availability of protected areas for family visits
can prevent SARS-CoV-2 infections and their consequences in
frail and complex older adults living in LTCFs. This study,
based on real-world data, showed that a range of anti-contagion
measures are frequently implemented in most facilities involving
administrations, staff, residents and their families. For this reason,
it is problematic to identify the respective effects of individual
measures on the outcome. These measures may prevent SARS-
CoV-2, but they do not exclude the possibility of new outbreaks
that may impact the wellbeing of residents. Selected measures
were associated with a decreased incidence of SARS-CoV-2
infections, while certain non-pharmacologic measures have also
been hypothesized to negatively impact the mental and physical
health of residents by reducing individual wellbeing with an
increased the risk of depression and anxiety (16, 17), especially in
those with dementia (18). Conversely, other authors have pointed
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TABLE 2 Two-level (LTCFs; residents) generalized linear dichotomous models with outcome SARS-CoV-2 infections during the IV pandemic wave.

Model 1 (only intercept)

Model 2 (intercept +
participants’
characteristics)

Model 32 (intercept +
participants’ + LTCFs
characteristics)

Model 3 (intercept + participants’
+ LTCFs characteristics)

‘|e 10 esejep

U31eaH dNaNd Ul SI9RUO.4

=0}

B40"uISIa13UOL)

95% Cl P-value
Fixed effects
Intercept (SE) —4.60* (0.57) —3.49% (1.11) —9.10* (3.65)
Participants’ characteristics
Female vs Males 0.10 (0.21) 0.11 (0.21) 112 0.74-1.70 0.590
Age, year —0.01 (0.01) —0.01 (0.01) 1.00 0.98-1.02 0.949
Booster —1.15% (0.50) —1.07* (0.54) 0.34 0.12-0.99 0.048
LTCFs’ characteristics
Vaccination rates for the LTCF’s staff 2.21(1.39) 9.07 0.58-141.0 0.115
>90%
Use of surgical masks —0.39 (0.91) 0.68 0.11-4.02 0.668
Use of FFP2/FFP3 masks 3.16 (1.72) 23.6 0.80-693.6 0.097
Use of disposable gowns 0.88 (1.38) 241 0.16-36.1 0.525
Use of booties 0.60 (1.04) 1.83 0.24-14.2 0.563
Staff virology surveillance 1.45 (1.68) 4.28 0.16-116.1 0.388
Suspension of external medical visits —0.05 (0.87) 0.95 0.17-5.27 0.951
Extraordinary environments’ —0.56 (2.41) 0.57 0.01-64.3 0.817
sanitization
Family visit with 48 h negative swab 1.16 (1.10) 3.19 0.37-27.3 0.290
Family visit with PPE (without swab) —0.87 (1.31) 0.42 0.03-5.46 0.507
Family visit prohibited 0.73 (1.07) 2.08 0.26-16.8 0.494
Protected areas for family visits —1.70* (0.86) 0.18 0.03-0.98 0.047
Error variance
Level-2 intercept ‘ 6.46* (2.42) ‘ 7.46™ (2.97) ‘ 3.47* (1.51) ‘ ‘ ‘
Model fit
—2LL ‘ 1,287.32 ‘ 1,031.52 ‘ 947.53 ‘ ‘ ‘

*p < 0.05; *best fitting model; ICC = 0.663 (~66.3% of the variability in the COVID-19 infections rate during the IV pandemic wave, in our study, is accounted for by the LTCFs characteristics, and 33.7% of the variability is accounted for by the residents characteristics

or other unknown factors).
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out that vaccine coverage might lead to a false perception of
safety from infection, resulting in additional behavioral changes
that undermine the residents’ safety. Indeed, studies highlight that
changes in protective non-pharmaceutical interventions (NPIs)
adherence over time can substantially alter the population-level
effect of the vaccine on morbidity and mortality in LTCFs. Love
et al. (19) built a stochastic model to simulate outbreaks in LTCF
populations with different vaccine coverage and NPIs adherence to
evaluate their interaction effects. They concluded that vaccination
combined with strong adherence to the NPIs resulted in the
lowest morbidity and mortality in LTCFs population. Vaccinating
health care workers improved outcomes in unvaccinated LTCFs
residents but had lower impact when the NPI adherence declined
(19). Another critical factor that can complicate efforts to contain
COVID-19 is the so called “pandemic fatigue”. This phenomenon,
characterized by demotivation to follow recommended NPIs, such
as mask use and social distancing and other, could be implicated as
a factor in new peaks of infection in LTCFs (20). In this context, it
is important to clarify which measures must be maintained in the
next future.

One limitation to our study is due to low power (0.20). Thus,
results should be considered as research orienting and such findings
need to be confirmed with longer follow-ups as well as, in additional
LTC population samples. However, strengths of this present study
include its real-life nature, the large number of residents involved
and the length of follow up. These findings provide an important
basis for future studies.

In conclusion, our findings show that vaccination booster
doses and visit control-restriction are the most effective preventive
measures. Future research is needed to design a care model
providing safety for frail LTCF residents and perceived sustainable
by residents, families, and care teams.
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