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Introduction: Older people and individuals with chronic illnesses living in long-
term care facilities are at increased risk of infections due to the care setting,
resulting in an increased probability of contracting SARS-CoV-2 and experiencing
severe sequelae during the COVID-19 pandemic. To limit viral transmission,
facilities adopted different policies according to national and regional prevention
strategies, often reducing social contacts and promoting public health measures.
We therefore conducted a national survey to investigate the impact of COVID-
19 infection in Italian retirement homes for older adults and persons with
disabilities (RHOAD).

Methods: An online questionnaire investigating facility characteristics and
COVID-19 impact between March 2023 and January 2024 was sent via email
to Italian RHOAD.

Results: Response from 510 RHOAD showed a trend in the percentage of
COVID-19-positive individuals similar to that observed in Italy. An increase in
cases was recorded in 2020, followed by a gradual decrease in 2021. Specific
facility characteristics, such as a larger number of beds (80 or more vs. O-
20, OR 2.97, 95%Cl 1.10-8.03), or challenges in transferring (OR 11.79, 95%ClI
3.32-41.91) or isolating residents with COVID-19 (OR 4.43, 95%Cl 2.13-9.22)
or geographical location in the South (OR 0.17 95%Cl 0.07-0.39) or Center
(OR 0.39 95%CIl 0.16—-0.93) vs. North, were associated with an increased risk of
having at least one COVID-19 case among residents in the multivariable logistic
regression analysis. Similarly, facilities reporting at least one COVID-19 case
applied national prevention measures related to visitor access less strictly (OR
2.16 95%Cl 1.06-4.38) and registered an increase of adverse events (OR 2.49
95%ClI 1.17-5.27).
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Discussion: Our findings highlighted the challenges faced by Italian RHOAD
during the pandemic and support the optimization of the RHOAD organization
to prevent disease transmission.
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Highlights

o Italian  long-term  care facilities  mostly  host
non-self-sufficient individuals.

o COVID-19 in long-term care facilities mirrored the Italian
geographical spread.

o Long-term care facility features are linked to COVID-19
spread risk among residents.

o Adverse events, restraints, and psychotropics in facilities rose

during the pandemic.

1 Introduction

COVID-19, caused by the SARS-CoV-2 virus, is an acute
respiratory infection primarily affecting the lower respiratory
typically
experience mild symptoms or remain completely asymptomatic,

system. Although immunocompetent individuals
some subjects may develop severe disease, particularly vulnerable
populations such as older adults and people with chronic diseases.
The adverse progression of severe symptoms may lead to life-
threatening complications and death (1, 2). Furthermore, older
adults and individuals with chronic illnesses living in long-term
care (LTC) facilities are at increased risk of infections due to the
characteristics of these settings. Indeed, sharing of living spaces
with other residents, the presence of staff members who often work
across multiple facilities (hospitals, clinics, other LTC facilities),
and visits from relatives and friends significantly heighten the
likelihood of outbreaks of infectious diseases such as COVID-19
(3, 4). There are various types of LTC facilities, which differ
according to the needs they are designed to meet and the social
and healthcare organization of the country in which they are
located. The National Institute on Aging (5) offers a guide to
the main categories of LTC facilities (see Table 1). In the present
work, we focused on a specific type of LTC facility in Italy, which
combines characteristics of residential care homes and assisted
living facilities, namely retirement homes for older adults and
persons with disabilities (RHOAD). These facilities primarily
provide social and rehabilitative support to adults with varying
levels of disability and do not offer the same degree of continuous
medical and nursing care as nursing homes.

In these facilities, which may vary in size and number of
residents, older adults, and people with disabilities can live while
receiving support with activities of daily living. In Italy and, more
broadly, across Europe, people living in LTC facilities are on average
over 80 years old (6), and often present conditions that make
them particularly vulnerable from both mental and physical health
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perspectives (7-9). Moreover, it has been documented that about
60% of them live with dementia (6, 10-13). These aspects, which
are often insufficiently emphasized, are extremely relevant because
dementia is frequently associated with a greater psychophysical
vulnerability and an increased need for care provided by trained
professionals (14-17). These needs often cannot be fully met by
LTC facilities, which, by their nature, are not always healthcare
settings and may therefore lack the staffing levels and resources
required to care adequately for severely ill patients or those isolated
due to COVID-19 infection (18, 19).

The Italian National Recovery and Resilience Plan (NRRP)
devotes great attention to improving the living conditions and
social inclusion of older adults and non-self-sufficient individuals.
Several actions aim to promote more home-like and less
institutionalized environments, enhancing home-care services
(Mission 5) (20), integrating hospital and community services, and
encouraging multi-professional and interdisciplinary approaches
to foster person-centered care and continuity of care (Mission 6)
(20). The difficulty experienced during the pandemic in accessing
personal protective equipment (PPE) and other measures needed to
contain the spread of SARS-CoV-2 (7, 21) further increased health
risks for both residents and staff in LTC facilities. These aspects
clearly highlight the critical situation faced by these settings during
the pandemic. Indeed, Europe and the United States reported
very high numbers of deaths in LTC facilities. In particular, in
Europe, deaths among LTC residents accounted for 37%—66% of
all COVID-19-related deaths during the first wave of the pandemic
(March-May 2020). Italy was the first Western country to be
severely affected by the COVID-19 outbreak, with the Lombardy
region (Northern Italy) reporting the highest mortality rate in LTC
facilities in Europe during the first wave (22-24).

Therefore, to limit the spread of SARS-CoV-2, many LTC
facilities adopted a range of measures, including very strict
restrictions on visitor access, social distancing policies, education
on PPE use, and staff training in infection control (8). Moreover,
each country adopted its own strategy to contain the pandemic,
often relying on isolation and reduction of social contacts, as well
as the promotion of public health measures (25). In Italy, the first
response to COVID-19 consisted of a national lockdown from
March to May 2020, as established by the Decree of the President
of the Council of Ministers (DPCM) of 9 March 2020. Thereafter,
restraint measures were loosened or tightened based on regional
and local epidemiological trends. On the 8th of May 2021, the
DPCM regulated access to and departure from LTC facilities for
residents and visitors, limiting opportunities for virus transmission.
These regulations could also be applied more restrictively at the
discretion of the competent health authority based on the local
epidemiological context.
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TABLE 1 Main categories of Long-Term Care (LCT) facilities according to the National Institute
of Aging.

Main categories of LCT facilities

Definition

Category

Residential care home (Board and Small private care facilities that do

care homes) or Group homes not provide health care services.

Nursing homes (skilled nursing Offer a wide range of health and

facilities) personal care services focused
primarily on medical care and

supervision throughout the day.

Assisted living facilities Dedicated to those who need help
with daily care but not as much as

nursing home residents.

Continuing care retirement Offer various levels of services

communities (life care among those mentioned above in a

communities) single location.

Although these measures aimed to limit the spread of infection
and protect vulnerable populations, social isolation may have
contributed to reduced mental wellbeing (26) and increased
negative emotional and behavioral events (27). In this regard,
following visits to two Italian nursing homes in 2022, the European
Committee for the Prevention of Torture and Inhuman or
Degrading Treatment or Punishment expressed concern about the
ongoing restrictions in place since February 2020. The committee
highlighted that limited access to outdoor areas, reduction of
rehabilitation and recreational activities, and restriction on family
visits had progressively deleterious effects on both the mental and
physical health of residents, considering this situation a form of
deprivation of liberty (28).

Previous works have investigated the impact and management
of the COVID-19 pandemic in Italian LTC facilities, reporting high
mortality rates among residents infected with SARS-CoV-2 and
identifying organizational characteristics associated with increased
risk of COVID-19 outbreaks, such as staff shortages, difficulties
in isolating residents or transferring them to other facilities, as
well as larger facility size and higher number of beds (29, 30).
Previous studies, investigating mortality, outbreak occurrence, and
structural risk factors (31, 32), mainly focused on nursing homes
and LTC settings that provide higher levels of medical and nursing
care than RHOAD. As a result, limited evidence is available
on less medicalized residential settings such as Italian RHOAD,
which differ substantially in their organizational model, staffing
patterns, level of healthcare provision, and resident case-mix.
Moreover, previous research has not examined how these facilities
managed infection-control measures, ensured continuity of daily
care, and addressed operational challenges during the different
phases of the pandemic. Nor has it explored setting-specific
vulnerabilities and protective factors that may have influenced
pandemic outcomes among residents with complex cognitive
and functional impairment. This represents an important gap in
knowledge, as findings from nursing homes and more healthcare-
oriented LTC settings may not be directly transferable to RHOAD.
To our knowledge, the present study, conducted by the Dementia
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Observatory of the Italian National Institute of Health (33), in
collaboration with the Italian National Guarantor for the Rights
of Persons Deprived of Liberty, is the first to investigate the
impact and management of the COVID-19 pandemic in the Italian
RHOAD. By focusing on a largely neglected residential setting
that hosts vulnerable populations, this study aims to address a
significant gap in the literature.

Specifically, the study aims to: (i) assess the spread of
SARS-CoV-2 infection among residents and staff in RHOAD
during the different phases of the pandemic, (ii) evaluate the
organizational responses adopted by facilities, including infection-
control practices, management of suspected and confirmed cases,
and changes in routine care, (iii) examine the operational challenges
encountered during the emergency, such as insufficient or unclear
information regarding infection-control procedures and barriers to
effectively isolating suspected or confirmed COVID-19 cases, and
(iv) identify facility-level vulnerabilities and protective factors that
influenced pandemic outcomes.

2 Methods

2.1 Questionnaire

We conducted a national survey of the Italian RHOAD through
an online questionnaire (see Additional File 1). The questionnaire
was developed by a multidisciplinary group based on previous
research on nursing homes during the COVID-19 pandemic
carried out by the OssDem-ISS in 2020 (29, 30). Each facility
received its own credentials to access the questionnaire, and the
director of each facility was responsible for filling it out. Data were
collected through a web-based platform and saved in a database.

The questionnaire consisted of two main sections. Section
1 collected information on the characteristics of the facility at
the time of completion, including the type of structure (public
or providing services both privately and within the public social
system) and resident characteristics. Section 2 aimed to collect
aggregated data on the COVID-19 pandemic, including issues and
challenges faced by the facilities. This section explored the spread
of the infection and its outcomes (number of hospitalizations
and deaths), the infection prevention and control program and
practices adopted, and the flu and COVID-19 vaccination status of
residents. All questions related to the COVID-19 pandemic referred
to the period from 1 February 2020 to 31 December 2021.

2.2 Data source

The Italian National Guarantor for the Rights of Persons
Deprived of Liberty (https://www.garantenazionaleprivatiliberta.
it/gnpl/) provided the complete list of 5,877 long-term care
facilities available and accredited in Italy. We excluded 2,006
facilities because they were nursing homes, facilities for minors,
duplicates, or facilities no longer active in 2023. The distinction
was made based on the official regional accreditation categories
reported in the Guarantors registry, which allowed us to
separate RHOAD from other facilities. This distinction is relevant

frontiersin.org


https://doi.org/10.3389/fpubh.2026.1872101
https://www.garantenazionaleprivatiliberta.it/gnpl/
https://www.garantenazionaleprivatiliberta.it/gnpl/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Paggetti et al.

because both the baseline health status of residents and the
organizational characteristics (e.g., presence of medical personnel,
capacity for isolation, infection-control protocols) differ between
the facility types, potentially influencing COVID-19 risks and
management strategies.

Between March 2023 and January 2024, we sent the
questionnaire by email, accompanied by a cover letter, to all
3,871 Italian RHOADs, corresponding to 120,189 beds. We also
contacted by phone (five operators made approximately 800
calls) most of the facilities previously reached via email (an
initial invitation, followed by two follow-ups in the following
months) to renew the invitation to participate and offer assistance
when needed.

2.3 Statistical analysis

For statistical analysis, data were extracted from the database
and underwent quality and consistency checks. A descriptive
analysis was performed using frequencies and percentages for
categorical variables and means with ranges or medians with
interquartile ranges for continuous variables.

The characteristics of facilities that completed the second
section of the questionnaire were compared with those that did not,
in order to assess potential imbalances between the two groups.

The statistical analysis focused on the characteristics of the
facilities according to whether they reported at least one confirmed
case of COVID-19 infection during the study period. The outcome
of the analyses was defined as the occurrence of at least one
COVID-19 case, since even a single case may be considered an
outbreak because of the substantial public health consequences
associated with this infection, in accordance with the scientific
literature (32, 34).

The definition of a confirmed COVID-19 case follows the
definition provided by the Italian Ministry of Health, in accordance
with WHO and ECDC guidance, as an individual meeting
laboratory diagnostic criteria for SARS-CoV-2 infection (35-37).
Although these criteria evolved over time in response to the
changing epidemiological scenario, they were applied uniformly at
the national level, ensuring comparability across facilities at each
time point.

Comparisons between facilities that reported at least one case
and those reporting no cases were performed using the chi-
square test for categorical variables and the Mann-Whitney test
for continuous variables. Univariable and multivariable logistic
regression analyses were conducted to assess the characteristics of
the RHOAD associated with COVID-19 outbreaks.

An exploratory analysis was performed on all the investigated
characteristics of the facilities (see Supplementary Table 1).
Variables significantly associated with the outcome in the
preliminary analysis were selected for subsequent modeling.
An automated variable selection procedure was applied using a
stepwise backward regression model with a removal threshold
of 0.01 and a re-entry threshold of 0.05. The model included the
following variables: geographical area, number of beds, receipt of
information on procedures, difficulties in isolating and difficulties
in transferring residents, staff shortages, denied or limited access
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to visitors, management of infected residents by facility medical
staff, staff members testing positive, isolation of infected residents
in rooms shared with other infected individuals, availability of
register for physical restraints, and increased use of physical
restraints, occurrence of adverse events, and increase in adverse
events numbers.

Multicollinearity among variables was assessed before the
stepwise procedure; a variance inflation factor (VIF) greater than 5
was considered indicative of problematic collinearity. The adequacy
of the sample size for multivariable logistic regression was evaluated
using the events-per-variable (EPV) criterion, with a minimum
recommended threshold of 10 events per variable.

Data analysis was performed with STATA SE version 17 (Stata
Corp LLC, College Station, TX, USA).

2.4 Ethical consent

On 27 February 2020, the Italian Presidency of the Council of
Ministers authorized the collection and scientific dissemination of
data concerning the COVID-19 pandemic by the ISS and other
public health institutions (38). All procedures were performed in
compliance with relevant laws and institutional guidelines. The
study protocol was approved by the Ethics Committee of the Italian
National Institute of Health (Protocol 0008790; 23 February 2023).
No information on individual residents and staff members was
collected. The privacy rights of human subjects were fully respected.

3 Results

Out of the 3,871 facilities that were contacted, 510 (13.2%)
completed the initial part of the survey regarding their
characteristics. Of these, 361, corresponding to 9.3% of the
3,871, completed the specific section of the questionnaire on
COVID-19. These data correspond to 27,951 (23.3%) and 20,593
(17.1%) beds, respectively, out of the total 120,189 beds in the
contacted facilities.

The 510 facilities that participated in the survey were
substantially larger than the 3,361 that did not participate (54 vs.
28 beds, p < 0.001) and were less frequently located in the Southern
macro-area (19% vs. 28%, p < 0.001).

3.1 Section 1: facility characteristics

Geographically, 345/510 (68%) facilities participating in the
survey were located in the North, corresponding to 21,167 (75.7%)
beds; 69 (13%) in the Center with 3,118 (11.2%) beds; and 96
(19%) in the South and Islands with 3,666 (13.1%) beds. Among
the facilities, 99 (19.4%) were public, 285 (55.9%) were accredited
private facilities, 122 (23.9%) were private, and 4 (0.8%) belonged
to other categories. Residents were self-sufficient older adults in 221
(43.3%) facilities, non-self-sufficient older adults in 343 (67.3%),
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FIGURE 1

Distribution by region of 361 Italian RHOADs that responded to the COVID-19 pandemic survey.

N Facilities
<6

11

self-sufficient people with disabilities in 88 (17.2%), and non-self-
sufficient people with disabilities in 171 (33.5%).

When comparing the facilities that filled out (n =361) and did
not complete (n = 149) the second part of the questionnaire on
the COVID-19 pandemic, the two groups were similar in terms
of geographical distribution and the proportions of public vs.
private RHOAD. However, they differed in the percentage of care-
dependent residents, which was higher among non-responders
(64.0% vs. 75.2%, p = 0.014).

3.2 Section 2: COVID-19 pandemic

Of the 361 facilities that filled out Section 2 of the survey
(Figure 1), a group of 85 (23.5%), corresponding to 2,975 beds,
reported no cases of infection in any of the four semesters of
2020-2021. A total of 189 (52.3%), corresponding to 11,102 beds,
reported at least one case during the period analyzed. In addition,
a group of 87 (24.2%) facilities, corresponding to 6,516 beds, did
not provide data on the number of infected residents. A very small
group, 11 out of 189 facilities with at least one case (5.8%), reported
COVID-19 infections in each of the four semesters of 2020-2021;
10 of them were located in Northern Italy. Personnel involved in
facility activities were mainly social and health workers (93.6%),
with physicians representing the lowest proportion (9.1%).

Data on the temporal trend of the number of residents and
COVID-19 infections are reported in Table 2. The percentages
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of residents who (i) tested positive for COVID-19, (ii) were
hospitalized due to infection, and (iii) died in the facilities due to
COVID-19 followed the same trend across the four semesters of
2020 and 2021. Namely, they increased from the first to the second
semester of 2020 and then decreased until the end of 2021 (Table 2).

Compared to the facilities reporting no cases of infection
(Table 3), those with at least one case of COVID-19 were more
likely to be located in the North of Italy (p < 0.001), have had more
beds (p < 0.001), and more often host non-self-sufficient people
with disabilities (p = 0.049). Facilities with at least one COVID-
19-positive resident more frequently had a physiotherapist on staff
(p < 0.001). Moreover, these facilities more frequently reported
receiving poor information on infection-containment procedures
(p = 0.005) (Supplementary Table 1), experiencing staff shortages
(p = 0.041), and facing difficulties in transferring COVID-19-
infected residents to hospitals (p < 0.001), and isolating residents
with suspected or confirmed COVID-19 infection (p = 0.001)
in 2020. These differences remained significant in 2021, except
for information on infection containment (p = 0.457) and staff
shortages (p = 0.058).

Additionally, differences were observed regarding family visits:
in facilities with no cases, family members and caregivers were
more frequently denied entry (p < 0.001), whereas in facilities with
at least one case, access was allowed but restricted to situations
authorized by health management (p = 0.010). Furthermore,
facilities that reported at least one case of COVID-19 more
frequently reported: (i) SARS-CoV-2 test positivity among facility
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TABLE 2 Trend over 2020—-2021 semesters in COVID-19 infection, hospitalization, and death rates among residents.

1° semester
2020

Data collected in the survey

a) N = 274 facilities providing the information

Number of residents in the facilities

2° semester
2021

1° semester
2021

2° semester
2020

Mean (min-max) 62 (1-555)

58 (2-550) 58 (2-565) 62 (2-602)

Median (IQR) 42 (16-76)

39 (15-72) 39 (15-72) 40 (16-79)

% of residents positive for COVID-19

Mean (min-max) ‘ 11.0% (0%—100%)

16.8% (0%—100%) ‘ 12.8% (0%—100%) ‘ 7.4% (0%—100%)

% of residents hospitalized due to COVID-19

Mean (min-max) ‘ 2.4% (0%—93%)

3.3% (0%—100%) ‘ 1.7% (0%—82%) ‘ 0.2% (0%—10%)

% of residents deceased in the facilities due to COVID-19

Mean (min-max) 1.3% (0%—40%)

Number of residents in the facilities

2.9% (0%—100%) 0.5% (0%—23%) 0.1% (0%—10%)

b) N =189 subgroup of facilities with at least one case of COVID-19 in 2020-2021

Mean (min-max) 63 (1-455)

58 (6-430) 59 (6-443) 64 (4-452)

Median (IQR) 43 (18-80)

40 (16-74) 39 (17-75) 42 (18-80)

% of residents positive for COVID-19

Mean (min-max) ‘ 15.6% (0%—100%)

24.1% (0%—100%) ‘ 18.3% (0%—100%) ‘ 10.6% (0%—100%)

% of residents hospitalized due to COVID-19

Mean (min-max) ‘ 3.5% (0%—93%)

4.9% (0%—100%) ‘ 2.5% (0%—82%) ‘ 0.4% (0%—10%)

% of residents deceased in the facilities due to COVID-19

Mean (min-max) 2.0% (0%—40%)

4.2% (0%—100%) 0.1% (0%—10%)

0.7% (0%—23%) ‘

a) N = 274 facilities providing the information (Missing value 87, 24.2%), b) data from the subgroup of 189 facilities with at least one COVID-19 case in 2020-2021.

staff members (p < 0.001); (ii) management of the residents with
COVID-19 infection, both suspected and confirmed, by the medical
staff of the facilities (p = 0.023); (iii) isolation of suspected or
confirmed cases in rooms with COVID-19 cohosting (p = 0.004);
(iv) presence of a register for physical restraint (p = 0.022).

Concerning the use of restraints, facilities that reported at least
one case of COVID-19 infection more frequently indicated an
increase compared to 2019 than those without cases, both in 2020 (p
=0.029) and 2021 (p = 0.036). A difference was also found between
the two groups in the occurrence of adverse events (p = 0.004) and
in their increase during the study period (p = 0.014).

No significant differences were observed in flu and COVID-
19 vaccination coverage between the two groups of facilities, with
both achieving a coverage rate of 90%. More details are reported in
Supplementary Table 1.

The multivariable analysis (Table 4) showed that being in the
Center (OR 0.39, 95%CI 0.16-0.93) or in the South or Islands (OR
0.17,0.07-0.39) was associated with a lower probability of having at
least one COVID-19 case compared with those in the North.

Furthermore, having a mean number of 80 or more beds
increased almost threefold the risk for the facilities of having at
least one COVID-19 case compared to facilities with up to 20
beds (OR 2.97, 1.10-8.03). Similarly, experiencing difficulties in
transferring (OR 11.79, 3.32-41.91) and isolating (OR 4.43, 2.13-
9.22) residents with suspected or confirmed COVID-19 infection
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in 2020 was positively associated with having had at least one case.
Finally, facilities where more frequently the number of adverse
events increased (OR 2.49, 1.17-5.27) and the access to visits was
restricted (OR 2.16, 1.06-4.38) were confirmed to be associated
in the multivariable analysis with the presence of at least one
infection case.

4 Discussion

This national survey aimed to investigate the spread and impact
of SARS-CoV-2 infection within Italian RHOAD and to identify
the challenges these facilities faced during the pandemic. Since
these facilities host vulnerable individuals (7, 8) and typically
present conditions conducive to the spread of pathogens, such as
numerous shared spaces, staff working in multiple facilities, and
contact with outside individuals, the COVID-19 pandemic found
fertile ground for its spread in these settings (3, 4). Alongside
these factors, emergency preparedness in long-term care was
insufficient, as several countries, including Italy, lacked public
guidelines on infection control in LTC before 2020. Moreover, since
Italy was one of the first countries affected, there was insufficient
time to develop operational guidelines; the limited integration
between the healthcare system and social services might have
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TABLE 3 Comparison of characteristics between facilities with and without COVID-19 cases in 2020—-2021.

Main facility characteristics

At least one case
N = 189

No cases
N =85

Geographical macro-area

North 37 (43.5%) 141 (74.6%) <0.001
Centre 17 (20.0%) 26 (13.8%)

South 31 (36.5%) 22 (11.6%)

Type of facility

Public 11 (12.9%) 36 (19.1%) 0.623

Accredited private 48 (56.5%) 104 (55.0%)

Private 25 (29.4%) 47 (24.9%)

Other 1(1.2%) 2(1.1%)

Type of residents

Self-sufficient older adult 37 (43.5%) 81 (42.9%) 0.892

Non-self-sufficient older adult 48 (56.5%) 114 (60.3%) 0.549

Self-sufficient people with disabilities 17 (20.0%) 29 (15.3%) 0.340

Non-self-sufficient people with disabilities 22 (25.9%) 72 (38.1%) 0.049

Total number of beds

Media (min-max) 35 (2-121) 59 (6-368) <0.001
Median (IQR) 24 (10-54) 45 (20-83)

Workforce

Physician 8(9.4%) 17 (9.0%) 0.912

Psychologist 10 (11.8%) 39 (20.6%) 0.076

Nurse 70 (82.3%) 168 (88.9%) 0.138

Physiotherapist 48 (56.5%) 146 (77.3%) <0.001
Social and health worker 79 (92.9%) 180 (95.2%) 0.439

Social welfare auxiliary 44 (51.8%) 112 (59.3%) 0.246

Social assistant 32 (37.6%) 67 (35.5%) 0.726

Educator/entertainer 75 (88.2%) 175 (92.6%) 0.238

Facilities for which information on COVID-19 cases was missing were excluded (87, 24.2%). Statistically significant multivariable results are indicated in bold.

further contributed to the crisis experienced by these facilities (39).
According to our survey, most RHOAD host older individuals
who are not self-sufficient. However, a substantial portion of
these facilities also accommodates non-self-sufficient individuals
with disabilities, suggesting that these populations may be more
vulnerable than the general population.

The RHOAD that responded to the survey were primarily
located in Northern Italy, indicating an uneven distribution of
both the facilities themselves and their accessibility in terms of
bed availability. This finding aligns with other studies suggesting
that social and healthcare services in Italy are predominantly
situated in the North compared with the Central or Southern
regions and the islands (29, 30, 40). This disparity persists despite
differences in the prevalence of certain conditions. For example,
although dementia prevalence is estimated to be higher in Northern
Italy, the ratio of cases to available services (like daycare centers
and nursing homes) continues to disadvantage the Central and
Southern regions/Islands (33).

Frontiers in Public Health

Analyzing the percentages of residents who tested positive
for COVID-19, were hospitalized for COVID-19, or died in the
facility due to COVID-19, there was an increase from the first
to the second semester of 2020, followed by a decrease in the
first semester of 2021, and a further reduction in the second
semester of 2021. These changes are even more pronounced in the
subgroup of facilities that recorded at least one case of COVID-19
during 2020-2021. This trend aligns with the Italian data from the
Organization for Economic Co-operation and Development (41)
and the European Observatory on Health Systems and Policies,
which indicate that Italy was unable to reduce the infection curve
in time. This resulted in the saturation of health services and a
subsequent rise in infections and deaths. During the first wave
(March-May 2020), Italy experienced the highest death rates in
Europe (41). Mortality peaks were not homogeneous throughout
the national territory, and were influenced by several factors such as
mobility, demographic and geographical characteristics, population
density, and hospital concentration. Northern Italy was initially the
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TABLE 4 Factors associated with COVID-19 cases in 2020—2021: univariable and multivariable logistic regression analysis.

Variable related to the COVID-19 pandemic

Univariable Multivariable

95%Cl 95%ClI

Geographical macro-area

North 1.00 1.00

Centre 0.40 0.20 0.82 0.012 0.39 0.16 0.93 0.034
South 0.19 0.10 0.36 <0.001 0.17 0.07 0.39 <0.001
Total number of beds

0-20 (min-q1) 1.00 1.00

21-44 (q1-median) 1.70 0.86 3.35 0.128 2.29 1.05 4.97 0.037
45-80 (median-q3) 1.73 0.88 3.37 0.110

80+ (q3-max) 5.51 2.24 13.54 <0.001 2.97 1.10 8.03 0.031
Little information received about the procedures (yes vs. no) 2.24 1.28 3.94 0.005

Staff shortage (yes vs. no) 1.71 1.02 2.87 0.042

Difficulty in transferring (yes vs. no) 13.67 4.15 44.97 <0.001 11.79 3.32 41.91 <0.001
Difficulty in isolating (yes vs. no) 5.02 2.64 9.52 <0.001 4.43 2.13 9.22 <0.001
Access always denied to visitors (yes vs. no) 0.28 0.14 0.57 <0.001

Limited access only to cases indicated (yes vs. no) 2.14 1.19 3.85 0.011 2.16 1.06 4.38 0.033
Facility’s staff tested positive (yes vs. no) 6.87 3.00 15.70 <0.001

Management of infected residents by facility medical staff (yes 1.84 1.09 3.11 0.023

Vs. No)

Infected residents isolated in rooms shared with other infected 2.19 1.28 3.73 0.004

residents (yes vs. no)

Availability of a register for physical restraints (yes vs. no) 2.04 1.17 3.58 0.012

Increase of physical restraints (yes vs. no) 2.92 1.16 7.31 0.022

Occurrence of adverse events (yes vs. no) 2.79 1.49 5.24 0.001

Increase in adverse events (yes vs. no) 4.23 1.44 12.45 0.009 2.49 1.17 5.27 0.018

OR, odds ratio; CI, 95% confidence interval; q1, first quartile; q3, third quartile. Statistically significant multivariable results are indicated in bold.

most impacted area, with excess mortality more than 50% higher
than in the pre-pandemic period (42).

The decrease in death rates and excess mortality from 2020 to
2021 can be mostly explained by COVID-19 vaccination, which
in Italy took place from December 2020 and initially targeted
older adults (>80 years old), LTC residents, healthcare workers,
and vulnerable people (43). At that time, Italy was no longer
implementing a national lockdown, which ended on the 3rd of
May 2020, but regional or provincial lockdowns were implemented
according to the spread of the virus in the various areas. This most
likely had a positive impact on the number of infected individuals,
as indeed it did in the second half of 2020, but high vaccination
coverage may have helped to maintain population health during
the pandemic period (44). Additionally, it should be noted that
the recorded data on hospitalizations and deaths due to COVID-
19 are lower than those reported by a previous Italian survey
on nursing homes (30). Although that study focused only on the
first semester of the pandemic, and it is therefore not possible to
make a long-term comparison, two different scenarios for these
two types of structures had already emerged. The discrepancy
between the Italian nursing homes, which experienced greater
stress in this regard, and RHOAD may be related to differences
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in facility characteristics and resident profiles. Nursing homes tend
to be healthcare facilities that provide support and care for people
requiring assistance with activities of daily living and people with
complex health problems (45).

We subsequently aimed to outline the profile of the RHOAD
that reported at least one COVID-19 case among residents during
the 2020-2021 period, in order to identify characteristics that may
serve as protective or risk factors for the spread of epidemics.
Specifically, beyond being located in the North, where viral
circulation was higher as mentioned above, we found that specific
facility characteristics, such as a larger number of beds or challenges
in transferring or isolating residents with COVID-19 in 2020, were
linked to an increased risk of having at least one COVID-19 case.
Interestingly, the same results were reported by previous studies
conducted in Italian and U.S. nursing homes (30, 46). Those studies
also found an increased risk in facilities that reported a lack of PPE.
Differently, our work showed no differences between facilities with
or without COVID-19 cases regarding PPE shortages. One possible
interpretation of the associations between certain variables and
increased risk relates to the challenges of managing larger facilities
or those with limited available spaces, which can hinder efforts to
prevent contact between residents and complicate staff workflows.

08 frontiersin.org


https://doi.org/10.3389/fpubh.2026.1872101
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Paggetti et al.

Previous studies have indeed reported that crowding in social or
healthcare facilities is associated with increased risk of becoming
infected or dying from COVID-19 or other infectious diseases
(47-49). Since it was already known that LTC facilities often
house vulnerable people and include shared areas, it is reasonable
to assume that facilities with more residents experienced greater
difficulty in effectively isolating and reducing contact. Referring to
Benbow’s model (50), which identifies engineering characteristics
of LTC facilities that facilitate infection prevention, it can be
hypothesized that, for the facilities that participated in our survey,
differences between the facilities with and without COVID-19 cases
could be attributable, beyond spatial separation, to the most basic
elements of the pyramid, namely resident room zoning and the
availability of private rooms.

Regarding the public or private nature of the facility, our
analysis did not show significant differences, in line with other
international studies highlighting the unclear and still poorly
understood role of this variable. These differences may be
rather attributable to organizational and structural characteristics
of the facilities (39). Organizational and central management
characteristics may have played a crucial role. In Europe,
a standardized infection surveillance system for healthcare-
associated infections in LTC facilities was lacking, likely due
to limited resources allocated to these settings. The European
Centre for Disease Prevention and Control established such a
standardized system only at the onset of the pandemic (51).
Moreover, as previously highlighted, many countries, including
Italy, did not have specific protocols for the prevention and
control of communicable diseases with a focus on LTC facilities
(39). In contrast, Eastern countries, particularly Japan, a nation
with high population density and a significantly aging population,
had already implemented specific operational protocols before the
pandemic, likely due to previous outbreaks such as SARS, influenza,
and MERS. In countries with greater preparedness and response
capacity, mortality rates in LTC facilities were comparatively
lower (52).

Furthermore, we found that the facilities reporting at least
one COVID-19 case among residents had applied the DPCM
08/05/2021 disposition less strictly, allowing family members or
caregivers to visit the residents more frequently. Again, staff
positivity to the SARS-CoV-2 test was reported more often in these
facilities. These factors might relate to the variables mentioned
above (contact with outside individuals and staff working
in multiple facilities) that make the LTC setting particularly
susceptible to viral spread (3, 4), but the cross-sectional nature of
the study does not allow us to draw causative relations.

However, the reduction of social interactions raises ethical
concerns. While limiting contact plays a key role in reducing
viral spread and thus protecting individuals, especially those at
higher risk of health complications, it also negatively affects
mental health, increasing the risk of neuropsychiatric sequelae
(28, 53, 54). In this regard, the term “psychopandemic” was coined
precisely to describe the neuropsychiatric and psychopathological
consequences of COVID-19 on mental health (55).

According to our survey data, the use of restraints increased
by about 10% from 2019 to 2021, the use of psychotropic drugs
by approximately 8%, and adverse events by 11.9%. Although the
specific causes of these changes were not investigated, we can
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hypothesize that the psychological stress experienced by residents
during this period contributed to these outcomes.

This work allowed us to delve into what was experienced by
Italian RHOAD during the pandemic and to identify characteristics
that helped facilities better cope with the difficulties arising from the
spread of COVID-19. Collecting and analyzing these characteristics
is useful for organizational and preventive purposes, aligning with
the objectives of the NRRP, which aims to enhance the living
conditions and social inclusion of older and non-self-sufficient
individuals, and proposes alternative health models fostering
person-centered care and continuity of care.

5 Limitations

There are some limitations to this work and to the
interpretation of our results. The first limitation concerns
the RHOAD sample that completed the questionnaire. Since
participation in the survey was voluntary, we cannot exclude
the possibility that the participating facilities were those most
motivated or with the greatest organizational availability.
Organizational problems could have been due to staff shortage
or a still unstable epidemiological situation. This reduces the
representativeness of our results.

Moreover, the study period considered predates the survey’s
administration, which could introduce potential recall bias.
However, the survey questions required the consultation of
administrative data and internal records, which should have
minimized this bias and ensured the reliability of the responses. It
should also be noted that the questionnaire did not collect detailed
information on the diagnostic methods used to identify COVID-
19 cases, which were defined at the national level and updated
over time.

In addition, we collected data on the number of beds as an index
of facility size. However, other structural indicators are relevant in
infection prevention and containment, such as room sharing and
the configuration of common areas (50). Indeed, some facilities
may prefer single rooms or have a layout that can facilitate social
distancing when needed. Future work on the spread of infections
in RHOAD should consider these characteristics, in addition to the
number of beds, in order to optimize a structural model of RHOAD
that promotes resident health.

Future research should also delve into investigating the
underlying causes of the increase in restraints, psychotropic drugs,
and adverse events to explore the psychological impact experienced
by people residing in RHOAD. It would also be important to
investigate whether specific organizational or structural features
may have modulated this impact to expand the health-promotion
model that can be implemented in these facilities.

6 Conclusion

The RHOAD?s risk of having at least one resident infected
during the pandemic was modulated by specific facility
characteristics. Particularly, geographic location, bed availability,
and the possibility of transferring or isolating residents who
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tested positive were associated with the likelihood of having
COVID-19 cases among residents. These results highlight the
challenges faced by Italian RHOAD during the pandemic and help
identify an organizational and structural model that could be more
functional in promoting residents’ wellbeing and in preparing
for and managing future pandemics, which remain major public
health concerns. This work is also relevant in light of the goals,
actions, and commitments outlined in the NRRP, aiming at a
person-centered model of care and continuity of care, as well as
fostering inclusion and improvement of quality of life for older
adults and people with disabilities.
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