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ABSTRACT
Objectives  To understand which organisational–
structural characteristics of nursing homes—also 
referred to as long-term care facilities (LTCFs)—and 
the preventative measures adopted in response to the 
pandemic are associated with the risk of a COVID-19 
outbreak.
Setting  LTCFs in Lazio region in Italy.
Design  The study adopts a case–control design.
Participants  We included 141 facilities and 100 
provided information for the study. Cases were defined 
as facilities reporting a COVID-19 outbreak (two or 
more cases) in March–December 2020; controls 
were defined as LTCFs reporting one case or zero. 
The exposures include the structural–organisational 
characteristics of the LTCFs as reported by the 
facilities, preventative measures employed and 
relevant external factors.
Results  Twenty facilities reported an outbreak of 
COVID-19. In binary logistic regression models, facilities 
with more than 15 beds were five times more likely to 
experience an outbreak than facilities with less than 
15 beds OR=5.60 (CI 1.61 to 25.12; p value 0.002); 
admitting new residents to facilities was associated 
with a substantially higher risk of an outbreak: 6.46 
(CI 1.58 to 27.58, p value 0.004). In a multivariable 
analysis, facility size was the only variable that was 
significantly associated with a COVID-19 outbreak 
OR= 5.37 (CI 1.58 to 22.8; p value 0.012) for larger 
facilities (>15 beds) versus smaller (<15 beds). Other 
characteristics and measures were not associated with 
an outbreak.
Conclusion  There was evidence of a higher risk of 
COVID-19 in larger facilities and when new patients 
were admitted during the pandemic. All other structural–
organisational characteristics and preventative 
measures were not associated with an outbreak. This 
finding calls into question existing policies, especially 
where there is a risk of harm to residents. One such 
example is the restriction of visitor access to facilities, 
resulting in the social isolation of residents.

INTRODUCTION
Older adults living in nursing homes, also 
referred to as long-term care facilities 
(LTCFs) in this document, have been struck 
by the COVID-19 pandemic.1 2 A report 
based on data from European Centre for 
Disease Prevention and Control shows that 
in Europe, between 31% and 66% of deaths 
caused by COVID-19 were among this group.3 
In Canada, the estimate is 50%,4 and in the 
USA, it is 40%.5 These data show the need 
to protect this population by improving the 
safety of LTCFs, especially in Europe, where 
65 000 LTCFs with around 3.5 million beds 
are present.6 In addition to the impact of the 
virus on health, some preventative measures 
taken in response to COVID-19 have caused 
unintended harm to the residents of the 
nursing homes. Preventing family visits to 
facilities increased the risk of social isolation 
and all-cause mortality.7–12

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Data collected on facilities included in the study 
covers a relatively broad spectrum of facilities’ char-
acteristics and measures used to avoid COVID-19 
contagion.

	⇒ The random opening of only some facilities to vis-
itors has allowed a natural experiment to assess 
whether these openings have increased the risk of 
contagion.

	⇒ Being a retrospective observational study, we could 
not randomise and control the data available.

	⇒ The measures collected in the study were 
self-reported.

	⇒ The relatively small size of the sample may have 
contributed to the non-significance of some of the 
associations explored.
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This study aims to explore which structural and organ-
isational characteristics of LTCFs (eg, size of facility) as 
well as preventative policies implemented since the onset 
of the COVID-19 pandemic (eg, restriction of visitors to 
the facility) are associated with the risk of a COVID-19 
outbreak, compared with facilities that avoided infections.

Two rapid systematic reviews on this topic have been 
conducted to date.13 14 Data have been drawn from 118 
studies based in 19 countries across the two studies, with 
most studies being drawn from the USA. The remainder 
of the studies is drawn from North and South America, 
Europe and Asia.

Findings from the review indicate that larger facilities15 16 
and staff working across multiple facilities were risk factors 
for a COVID-19 outbreak.17 18 From our in-depth analysis 
of studies included in this review, it is apparent that find-
ings are mixed: for example, there is evidence for an asso-
ciation between ownership of the facility (private, public 
or no-profit) in four out of eight studies that explored 
this characteristic16 19–25; the number of beds in a facility 
or facility size were associated with COVID-19 outbreak 
in three of six studies,16 19–21 23–25 bed occupancy in two 
of the studies which assessed it,19 22 and the presence of 
disadvantaged individuals in three out of five studies were 
associated with a COVID-19 outbreak.16 19 21–23 25

As such, there is no clear evidence on the relationship 
between characteristics of the LTCFs and the risk of a 
COVID-19 outbreak from the existing literature. The lack 
of consistency in study findings raises questions about the 
reliability of measures employed in each of the studies 
and any global differences in the effectiveness of these 
findings. Moreover, the reviews in this area underscore 
the limitations of studies in this area—currently, system-
atic reviews are mainly based on observational studies—
there are few randomised controlled trials exploring 
the effectiveness of policies to mitigate the impact of 
the pandemic on nursing home residents. Additionally, 
there is a substantial reliance on studies in the USA, with 
relatively fewer studies across different continents. Given 
the markedly different approaches to the pandemic both 
between and within countries, studies in other regions 
are required.

This study sought to add to the existing literature on this 
topic by exploring the relationship between the organisa-
tional aspects of LTCFs or policies specific to COVID-19 
and the risk of a COVID-19 outbreak in Italy. This study 
is the first one to have explored this relationship in Italy.

The findings of this study add to the current under-
standing of factors that increase and mitigate the risk of 
COVID-19 outbreaks in LTCFs. Findings will also explain 
the role of structural–organisational characteristics and 
preventative policies in mitigating the impact of cata-
strophic events in general.

MATERIALS AND METHODS
A retrospective case–control study in an Italian region 
was conducted to investigate the characteristics of LTCFs 

associated with an increased risk of COVID-19 outbreak 
in the facility. This case–control study is reported as per 
Strengthening the Reporting of Observational Studies in 
Epidemiology reporting guidelines.

Participants
Cases were defined as a group of facilities in which 
LTCFs between March and December 2020 reported an 
outbreak. Controls were defined as a group of facilities 
where an outbreak did not occur over the same period. 
The period over which cases could occur includes the 
start of the COVID-19 epidemic in Italy with the conse-
quent lockdown and the so-called ‘second wave’ of infec-
tions from September to December 2020, when a peak of 
infection and excess mortality was registered.26

The general population to which this study refers are 
Italian older adults (over 65) living in LTCFs. This term 
refers to all types of structures housing individuals who 
cannot dwell independently in their communities. We 
adopted the definition of an outbreak in a residential 
setting as the presence of two or more test-confirmed 
cases of COVID-19 within 14 days.27

The study was based on existing data collected by the 
Azienda Sanitaria Locale (in Italian) which translates to 
a Local Health Unit—referred to as LHU hereon—in 
English. The LHUs are a network of population-based 
local health authorities managed by regional govern-
ments. The LHUs are autonomous and public services. 
Service is provided either through the LHU’s own facili-
ties or contracts with private providers.

Among the surveyed facilities, the following were 
selected for data analyses: nursing homes, assisted-living 
facilities, rest homes and LTCFs hosting exclusively older 
adults (<65 years old). Facilities that cater specifically to 
younger adults were excluded from our sample. Facili-
ties that cater to specific health conditions or rehabilita-
tion communities for drug addicts often admit younger 
patients. Thus, they too were excluded from the analytic 
sample. The data for this study were obtained from LTCFs 
in Lazio—a region in central Italy.

The statistical analysis considered each facility as a unit 
of analysis. The dependent variable (outcome) was the 
presence of an outbreak, defined as two or more cases 
of COVID-19 confirmed by a laboratory test among the 
residents in the facility. Facilities reporting an outbreak 
are hereafter described as ‘cases’, and facilities with no 
outbreaks ‘controls’.

The exposures were derived from (1) structural–organ-
isational characteristics of the facilities, (2) policies put in 
place by the facilities as a response to COVID-19 and (3) 
factors related to the area in which the facility is located.

Shortly after the outbreak of the COVID-19 pandemic 
in Italy, The LHU surveyed LTCFs on their policies and 
practices with respect to COVID-19. The LTCFs were 
required to rate their preparedness based on 19 items 
(pertaining to structural–organisational characteristics 
and preventative measures in place in response to the 
pandemic). The self-rated level of preparedness per each 
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of the participating LTCFs was provided to us as part of 
this study.

Examples of structural–organisational aspects of facili-
ties include the size of facilities (eg, number of beds in a 
facility), how many rooms were single or shared rooms and 
whether the facility was privately or publicly owned. Poli-
cies adopted in response to COVID-19 include isolating 
residents who tested positive for COVID-19 (termed 
presence of Isolation environment hereon), a grey area 
(an area in which staff could sanitise and change their 
clothing after they had visited those infected with COVID-
19), separate entrances for staff who were and were not in 
touch with residents and active surveillance for staff and 
residents (regular temperature checking and, when avail-
able, regular testing for COVID-19). Please see online 
supplemental table 1 for a complete list of items (in both 
Italian and English), the source of data and response 
options for each of these items.

The LHU assigned a 3-point score to each of the 19 
items in the facility questionnaire.

Each item could be assigned a score of 0, 1 and 2. The 
numbers 0, 1 and 2 indicated the absence, partial pres-
ence and presence, respectively, of the 19 items.

A cumulative ‘risk score’ across all 19 items was calcu-
lated. Scores could range from 0 (where all characteristics 
were absent) to 38 (where each of the items scored two) 
were all characteristics were present. The 19 items were 
also explored as binary variables. The latter two catego-
ries for each item were merged into one category, consid-
ering the level of partial presence as absence, and in the 
numerical variables, the intermediate level as the highest.

In addition to the 19 structural–organisational char-
acteristics obtained from the LHUs, 4 characteristics 
(external and internal to the facility, obtained from the 
LHU epidemiological surveillance department) were 
explored as risk factors for an outbreak. These include: 
(1) Incidence of COVID-19 in the facility’s catchment 
area, (2) the presence of at least one member of staff who 
tested positive for COVID-19, (3) the number of days the 
facility was open to visitors during post lockdown in Italy, 
during the period of June–September and (4) whether 
the facility was in an urban or rural setting. Except for the 
incidence of COVID-19 in the facility’s catchment area, 
all additional variables were categorical. Further details 
on these variables can be seen in online supplemental 
table 1.

A binary logistic regression model evaluated the asso-
ciation between potential risk factors (each item of the 
questionnaire, the overall risk score and the four addi-
tional variables) with the probability of reporting at least 
two positive cases among residents. We calculated the 
median difference between groups and the CI with the 
2-sample Hodges-Lehmann estimator for continuous 
variables such as risk score and incidence. P value at 95% 
significance is calculated with Wilcoxon rank-sum test 
with continuity correction. A Wilcoxon rank-sum test 
was used for binary variables to compare each variable 
between the cases and controls since the assumptions for 

a parametric test were not met. ORs of being in the cases 
group were calculated for categorical variables, and the 
related statistical significance was assessed with Fisher’s 
exact test. We also performed a multivariable analysis with 
logistic regression to evaluate the adjusted effect of some 
variables.

We included in the model the variables found to be 
significant in the binary logistic regression analysis plus 
some variables that were considered important from a 
clinical point of view, as recommended in recent papers.28 
Such variables include active surveillance of personnel, 
the use of personal protective equipment and the inci-
dence of COVID-19 in the facility area. The presence of 
a staff member who had tested positive for COVID-19 was 
not included because it was considered a proxy of the 
outcome.

All analyses have been performed with statistical 
software ‘R’ V.4.1.1.29 The database with information 
collected during the LHU survey and the information on 
the COVID-19 outbreaks in the facilities, and the code 
written for the statistical analysis are publicly available at 
Open Science Framework.30

Patient and public involvement
No patient involved.

RESULTS
The LTCFs surveyed by the LHU included 185 facil-
ities. Forty-four were excluded since they did not meet 
the inclusion criteria for LTCFs in this study (described 
earlier in the methods section). Among these, 100 
(70.9%) provided data for the survey on the risk assess-
ment and were included in the analysis. Overall, 20 of 
them (20.0%) reported a COVID-19 outbreak and were 
selected as cases, while the remaining 80 (80.0%) repre-
sented the controls group. A flow chart shows the exclu-
sion of facilities (figure 1). The reasons why 41 structures 
(29.1%) did not provide all the data required by the risk 
assessment are unknown. However, we executed a Fisher 
test to see if not providing risk assessment data increased 
the likelihood of being in the group of facilities with an 
outbreak. The proportion of outbreaks in the group of 
facilities that provided the data was 20%, while those that 
did not provide it was 22.0% (p=0.82), and therefore not 
significantly different.

Table  1 reports the list of variables representing the 
characteristics of the LTCFs informed by the risk assess-
ment or other sources. Descriptive statistics (frequencies 
and means) are shown for each of these variables; the 
binary logistic regression results, which explore the rela-
tionship of each of these variables with the outcome, are 
also shown.

The presence of a member of staff who had tested 
positive for COVID-19 was strongly associated with the 
risk of infection among residents (154.7 OR, p<0.001). 
Given the strength of this association, we considered this 

https://dx.doi.org/10.1136/bmjopen-2022-061784
https://dx.doi.org/10.1136/bmjopen-2022-061784
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variable a proxy of the outcome and, as such, decided not 
to include this variable in subsequent analyses.

The admission of new residents was associated with 
an increased risk of an outbreak (OR=6.46, p<0.01); A 
higher risk of the outbreak was observed among facilities 
with more than 15 beds compared with those with less 
than 15 beds (OR=5.6, p<0.01).

Table  2 reports the results of the multivariable anal-
ysis. After adjusting for all other factors, the number of 
beds expressing the facility’s size remained the only vari-
able significantly associated with a COVID-19 outbreak. 
The risk of reporting an outbreak was 5.37 times greater 
(95% CI 1.58 to 22.8) in facilities with more than 15 beds 
compared with those with less than 15 beds. The admis-
sion of new patients is no longer significant after adjust-
ment for other variables.

Overall, the model had a good predictive capacity—
the Hosmer-Lemeshow goodness-of-fit test indicated a p 
value greater than 0.05.

DISCUSSION
The findings of this study suggest that the risk of an LTCF 
outbreak is strongly linked to infections in staff. The risk 
of an outbreak was 154% higher among LTCFs where at 
least one staff member had an infection. Staff to patient 
transmission is the most plausible explanation for this 
relationship. While patient-to-staff transmission cannot 
be ruled out, it is unlikely: for around 87% of the facil-
ities, patients were not allowed to leave the facility post 
pandemic and thus could not have contracted the virus 
from outside.

The admission of new residents since the start of the 
pandemic and larger facility size (as indicated by the 
number of beds in the facility) were also associated with 
a higher risk of an LTCF outbreak. This finding may be 

explained because patients with COVID-19 were more 
likely to be admitted to LTCFs, rather than in hospitals, 
where it was not feasible to implement the required secu-
rity restrictions.24

Notably, a higher risk of the outbreak associated with 
new admissions to a facility was no longer significant after 
adjustment for the size of the facility (as shown by the 
number of beds). Therefore, the relationship between 
new admissions and the risk of an outbreak was not inde-
pendent of the association between larger facilities and 
the risk of an outbreak.

The risk of larger facility size with outbreaks is consis-
tent with existing studies investigating the correlation 
between the size of LTCFs and the risk of COVID-19 
outbreaks. Two studies in the USA and one in the UK iden-
tified a greater risk of infection associated with the size 
of the facilities,16 20 22 and an extensive survey involving 
more than 5000 LTCFs in the UK found the same associ-
ation.20 In two studies, LTCFs with at least one infection 
have a higher number of beds, but the statistical analysis 
was not performed.21 23 Allowing new admissions was also 
a risk factor in the UK study, although with a lower risk 
compared with our data.20

Importantly, this study did not find any evidence for an 
increased likelihood of an outbreak among LTCFs, which 
allowed entry of visitors during the summer. A commonly 
discussed guideline concerning nursing homes is the 
exclusion of visitors from nursing homes. Studies suggest 
that this measure has reduced the quality of life among 
elderly residents, and in some cases, it may have increased 
all-cause mortality.3 31 While physical isolation is a neces-
sary measure to contain the spread of COVID-19, it is 
known that social isolation causes a deterioration in 
health.3 8 10 12 32 In the general population, social isolation 
has also been associated with an increased risk of conta-
gion from COVID-19.33 Existing evidence has consistently 
shown beneficial effects of social networks on well-being 
among residents in nursing homes.7 34

An explanation for a perceived lack of effectiveness 
for these measures could be due to a lack of proper 
implementation of these measures by LTCFs, or a lack of 
adherence to these measures from residents. Therefore, 
policies are needed to support tighter control of staff 
health and adherence to prevention protocols. Moreover, 
it is necessary to verify the quality of staff training.

The findings of this study may help inform the guide-
lines for preparedness in the case of epidemics in 
LTCFs. In 2020, several bodies issued guidelines for this 
purpose.35–38 However, a review of these documents noted 
that they are not the result of a rigorous development 
process, and there are significant gaps.39 It is necessary 
to review the guidelines addressed to nursing homes 
concerning staff and visitors and new admissions in the 
short term. The staff is likely to be the main channel of 
contagion, and the potential ineffectiveness of measures 
such as the adoption of personal protective equipment 
or the systematic screening of the staff’s health was not 
expected.

Figure 1  Flow chart.
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Table 1  Descriptive statistics of variables by group and binary logistic regression analysis. Fisher’s exact test for binary 
variables and Wilcoxon rank-sum test for continuous variables

Characteristic Overall, N=100* Controls, N=80* Cases, N=20* P value† OR/median difference

Number of beds 0.002 5.6 (CI 1.61 to 25.12)

 � Less than 15 51 (51%) 47 (59%) 4 (20%)

 � More than 15 49 (49%) 33 (41%) 16 (80%)

Presence of multiple rooms 0.2 Inf (CI 0.58 to Inf)

 � Less than 3 10 (10%) 10 (12%) 0 (0%)

 � More than 3 90 (90%) 70 (88%) 20 (100%)

The proportion of single 
rooms

>0.9 0.88 (CI 0.09 to 4.8)

 � Less than 20% 89 (89%) 71 (89%) 18 (90%)

 � More than 20% 11 (11%) 9 (11%) 2 (10%)

Frequency of shifts staff 0.8 0.82 (CI 0.27 to 2.45)

 � Bi-weekly 51 (51%) 40 (50%) 11 (55%)

 � Daily 49 (49%) 40 (50%) 9 (45%)

External cleaning company 17 (17%) 13 (16%) 4 (20%) 0.7 1.3 (CI 0.27 to 4.94)

Presence of a grey area 
for healthcare and non-
healthcare staff

41 (41%) 30 (38%) 11 (55%) 0.2 2.0 (CI 0.67 to 6.24)

Dressing rooms for staff 95 (95%) 77 (96%) 18 (90%) 0.3 0.36 (CI 0.04 to 4.55)

Structure with multiple 
buildings

24 (24%) 19 (24%) 5 (25%) >0.9 1.1 (CI 0.27 to 3.65)

Separate entrances 69 (69%) 55 (69%) 14 (70%) >0.9 1.1 (CI 0.33 to 3.77)

Presence of isolation 
environment

65 (65%) 49 (61%) 16 (80%) 0.2 2.5 (CI 0.72 to 11.27)

Active surveillance of staff 96 (96%) 77 (96%) 19 (95%) >0.9 0.74 (CI 0.06 to 40.88)

Use of personal protective 
equipment

96 (96%) 77 (96%) 19 (95%) >0.9 0.74 (CI 0.06 to 40.88)

Trained staff on procedures 
to contain COVID-19

89 (89%) 72 (90%) 17 (85%) 0.7 0.63 (CI 0.13 to 4.09)

Trained residents on 
procedures to contain 
COVID-19

80 (80%) 64 (80%) 16 (80%) >0.9 1.0 (CI 0.27 to 4.67)

Active surveillance for 
guests

96 (96%) 76 (95%) 20 (100%) 0.6 Inf (CI 0.16 to Inf)

Presence of written 
operational procedure for the 
management of cases

90 (90%) 70 (88%) 20 (100%) 0.2 Inf (CI 0.58 to Inf)

Presence of written 
operational procedure for 
new admissions

70 (70%) 56 (70%) 14 (70%) >0.9 1.0 (CI 0.31 to 3.57)

Access by external suppliers 45 (45%) 32 (40%) 13 (65%) 0.077 2.8 (CI 0.91 to 9.11)

New admissions after the 
COVID-19 outbreak

13 (13%) 6 (7.5%) 7 (35%) 0.004 6.46 (CI 1.58 to 27.58)

Risk score calculated on 19 
items selected from LHU

25.00 (24.00, 26.00) 25.00 (24.00, 26.00) 25.00 (23.75, 26.00) 0.7 0.00 (CI −1 to 1)

Facility located in a rural 
area

0.2 2.1 (CI 0.65 to 6.68)

 � Rural 73 (73%) 61 (76%) 12 (60%)

 � Urban 27 (27%) 19 (24%) 8 (40%)

Opened to visitors post first 
lockdown

29 (29%) 23 (29%) 6 (30%) >0.9 1.1 (CI 0.3 to 3.41)

At least one member of staff 
tested positive

27 (27%) 8 (10%) 19 (95%) <0.001 154.7 (CI 20.11 to 6824.75)

Continued
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In the long run, it is necessary to reconsider the size 
of LTCFs. Throughout Europe, larger facilities are 
commonly adopted to reduce unit costs in health provi-
sion. Given the potential for large facilities to increase 
risks to residents in a pandemic, a move toward smaller 
institutions should be considered. As with the abolition 
of orphanages for children or asylums for the mentally ill, 
many countries, including Italy, have intended to replace 
larger care institutions for the elderly with smaller ones. 
Our findings reinforce the importance of doing so.

Strengths and limitations
A strength of this study is that the data collected by the 
local health unit covered a relatively broad spectrum of 
LHU characteristics. Another strength is that the data were 

collected for epidemiological surveillance purposes and 
not for risk analysis, eliminating possible bias in responses 
for fear of legal consequences. Finally, a strength is that 
the random opening of only some facilities to visitors 
has allowed a natural experiment to assess whether these 
openings have increased the risk of contagion.

Among limitations, some are related to the study’s 
design. Given that the study is based on existing data, we 
had no control over which data were collected. A measure 
of adherence to protocols among residents and staff, for 
example, was an important omission in this study.

The measures collected in the study were self-reported. 
There is potential for facilities to report in a way that 
makes them appear more favourable and rigorous in 
their approach to COVID-19 policies, questioning the 
reliability of the exposures.

A further limitation is that the sample of facilities was 
not randomly drawn from the general population (the 
Italian LTCFs). They were drawn from one area, limiting 
the generalisability of the study findings. Furthermore, 
the relatively small size of the sample may have contrib-
uted to the non-significance of some of the associations 
explored. The potential for selection bias due to the high 
number of facilities that did not respond to the LHU 
survey (29.1%) is acknowledged. Although the propor-
tion of COVID-19 cases in this group did not differ signifi-
cantly from the facilities included, it is possible that the 
non-respondents may have adopted risky procedures 
that they did not want to report. We cannot rule out the 
possibility that the exclusion of these studies altered the 
results.

Finally, a limitation is that the survey on the character-
istics of LTCF was carried out only once, in April–May 
2020, while the data on outbreaks were collected up to 
December. Therefore some characteristics may have 
changed in the months following the survey. The limita-
tion concerns only some measures that could be imple-
mented quickly. Other aspects, including the size of the 
structure or the number of staff employed, have most 
likely not changed because they cannot be changed in a 
few months.

CONCLUSIONS
LTCFs for older adults have been disproportionally 
affected by the COVID-19 pandemic worldwide. In this 
case–control study of 100 LTCFs for Italian older adults, 

Characteristic Overall, N=100* Controls, N=80* Cases, N=20* P value† OR/median difference

Incidence of COVID-19 in 
the municipality (cases per 
1000 residents)

46 (41, 50) 44 (41, 50) 50 (41, 60) 0.2 −5.8 (CI −10.84 to 0.3)

In bold p-values < 0.05
*n (%); median (IQR).
†Fisher’s exact test; Wilcoxon rank-sum test.
LHU, Local Health Unit.

Table 1  Continued

Table 2  Multivariable analysis with logistic regression

Characteristic OR 95% CI P value

Beds (n) †

 � Less than 15 – –

 � More than 15 5.37 1.58 to 22.8 0.012*

New admissions after the COVID-19 pandemic 
started†

 � No – –

 � Yes 4.04 0.87 to 20.0 0.07

Active surveillance for staff

 � Absent – –

 � Present 0.48 0.03 to 16.5 0.62

Opened to visitors during the summer period

 � No – –

 � Yes 0.75 0.17 to 2.72 0.67

Use of personal protective equipment

 � Absent – –

 � Present 1.59 0.08 to 50.9 0.76

Incidence of COVID-19 
in the municipality (cases 
per 1000 residents)

1.04 1.00 to 1.09 0.10

Null deviance: 100.08 on 99 df.
Residual deviance: 80.64 on 93 df.
Hosmer and Lemeshow goodness-of-fit test.
χ2=4.38, p value=0.82.
*P value<0.05.
†Significant in the binary logistic regression.
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we found that the risk of a COVID-19 outbreak was higher 
among large facilities.

We also found some evidence to suggest that admission 
of new residents during a pandemic could increase the 
risk of an outbreak, though this appeared to be a practice 
inherent in larger facilities.

No other structural–organisational characteristics were 
associated with the risk of a COVID-19 outbreak in this 
study.

Pandemic preparedness guidelines should recom-
mend caution in the admission of new residents during 
a pandemic. Recommendations that may not be effective 
should be reviewed, significantly where their implemen-
tation may harm residents, such as prohibiting visitor 
access to facilities. A reform to the care system for adults is 
advised, with recommendations for a move toward small-
size facilities.

Author affiliations
1Department of Biomedicine and Prevention, University of Rome Tor Vergata, Roma, 
Italy
2School of Population Health & Environmental Sciences, King's College London, 
London, UK
3Prevention department, public health services, ASL Roma 5, Tivoli, Lazio, Italy
4Unicamillus, Saint Camillus International University of Health Sciences, Rome, Italy
5Libera Università Maria Santissima Assunta, Roma, Lazio, Italy

Acknowledgements  The data used were provided by the Local Health Unit called 
Azienda Sanitaria Locale Roma 5 in the Lazio region in Italy. We thank the health 
director Dr Velia Bruno for allowing access to the data.

Contributors  Conceptualisation, SO; Data curation, GC, AA; Formal analysis, SO, 
FC; Methodology, SO, TM; Supervision, LP, MCM; Validation, GL; Writing—original 
draft, SO, TM; Writing—review & editing, SM, GL. All authors have read and agreed 
to the published version of the manuscript.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not applicable.

Ethics approval  In accordance with University of Tor Vergata guidelines, ethical 
clearance was not required, given that the study employed pre-existing anonymised 
data with authorisation to access the data from the relevant service providers.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available in a public, open access repository. 
The database generated from the authors of this study is available at Open Science 
Framework (OSF) (www.osf.io) [dataset] [30] Orlando, S., A. Abbondanzieri, and G. 
Cerone, Dataset of characteristics of nursing homes and early preventive measures 
associated with risk of infection from COVID-19 in Lazio region, Italy. 2021. 
Available from: https://doi.org/10.17605/OSF.IO/RHB8E.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 

properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Stefano Orlando http://orcid.org/0000-0001-9706-4075
Leonardo Palombi http://orcid.org/0000-0003-1806-5278

REFERENCES
	 1	 Barnett ML, Grabowski DC. Nursing homes are ground zero for 

COVID-19 pandemic. JAMA Health Forum 2020;1:e200369
	 2	 Thompson D-C, Barbu M-G, Beiu C, et al. The impact of COVID-19 

pandemic on long-term care facilities worldwide: an overview on 
international issues. Biomed Res Int 2020;2020:1–7.

	 3	 Szczerbińska K. Could we have done better with COVID-19 in 
nursing homes? Eur Geriatr Med 2020;11:639–43.

	 4	 Fisman DN, Bogoch I, Lapointe-Shaw L, et al. Risk factors 
associated with mortality among residents with coronavirus disease 
2019 (COVID-19) in long-term care facilities in Ontario, Canada. 
JAMA Netw Open 2020;3:e2015957.

	 5	 Winakur J. Can we survive the elder care crisis in the age of 
COVID-19? Caring for the Ages 2020;21:20

	 6	 ECDC Public Health Emergency Team, Danis K, Fonteneau L, et al. 
High impact of COVID-19 in long-term care facilities, suggestion for 
monitoring in the EU/EEA, may 2020. Euro Surveill 2020;25.

	 7	 Verbeek H, Gerritsen DL, Backhaus R, et al. Allowing visitors back in 
the nursing home during the COVID-19 crisis: a Dutch national study 
into first experiences and impact on well-being. J Am Med Dir Assoc 
2020;21:900–4.

	 8	 Chu CH, Donato-Woodger S, Dainton CJ. Competing crises: 
COVID-19 countermeasures and social isolation among older adults 
in long-term care. J Adv Nurs 2020;76:2456–9.

	 9	 Ruopp MD. Overcoming the challenge of family separation from 
nursing home residents during COVID-19. J Am Med Dir Assoc 
2020;21:984–5.

	10	 Simard J, Volicer L. Loneliness and isolation in long-term care and 
the COVID-19 pandemic. J Am Med Dir Assoc 2020;21:966–7.

	11	 O'Caoimh R, O'Donovan MR, Monahan MP, et al. Psychosocial 
Impact of COVID-19 Nursing Home Restrictions on Visitors of 
Residents With Cognitive Impairment: A Cross-Sectional Study 
as Part of the Engaging Remotely in Care (ERiC) Project. Front 
Psychiatry 2020;11:585373.

	12	 Abbasi J. Social Isolation-the other COVID-19 threat in nursing 
homes. JAMA 2020;324:619–20.

	13	 Frazer K, Mitchell L, Stokes D, et al. A rapid systematic review of 
measures to protect older people in long-term care facilities from 
COVID-19. BMJ Open 2021;11:e047012.

	14	 Dykgraaf SH, Matenge S, Desborough J, et al. Protecting nursing 
homes and long-term care facilities from COVID-19: a rapid review of 
international evidence. J Am Med Dir Assoc 2021;22:1969–88.

	15	 Dutey-Magni PF, Williams H, Jhass A, et al. COVID-19 infection and 
attributable mortality in UK care homes: cohort study using active 
surveillance and electronic records (March-June 2020). Age Ageing 
2021;50:1019–28.

	16	 Abrams HR, Loomer L, Gandhi A, et al. Characteristics of 
U.S. nursing homes with COVID-19 cases. J Am Geriatr Soc 
2020;68:1653–6.

	17	 Brainard J, Rushton S, Winters T, et al. Introduction to and spread of 
COVID-19-like illness in care homes in Norfolk, UK. J Public Health 
2021;43:228–35.

	18	 Office for National Statistics UK. Impact of coronavirus in care homes 
in England: 26 may to 19 June 2020. London, 2020.

	19	 Unruh MA, Yun H, Zhang Y, et al. Nursing home characteristics 
associated with COVID-19 deaths in Connecticut, new Jersey, and 
new York. J Am Med Dir Assoc 2020;21:1001–3.

	20	 Shallcross L, Burke D, Abbott O, et al. Factors associated with 
SARS-CoV-2 infection and outbreaks in long-term care facilities in 
England: a national cross-sectional survey. Lancet Healthy Longev 
2021;2:e129–42.

	21	 Li Y, Temkin-Greener H, Shan G, et al. COVID-19 infections 
and deaths among Connecticut nursing home residents: facility 
correlates. J Am Geriatr Soc 2020;68:1899–906.

	22	 He M, Li Y, Fang F. Is there a link between nursing home reported 
quality and COVID-19 cases? Evidence from California skilled 
nursing facilities. J Am Med Dir Assoc 2020;21:905–8.

	23	 Chatterjee P, Kelly S, Qi M, et al. Characteristics and quality of 
US nursing homes reporting cases of coronavirus disease 2019 
(COVID-19). JAMA Netw Open 2020;3:e2016930.

www.osf.io
https://doi.org/10.17605/OSF.IO/RHB8E
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-9706-4075
http://orcid.org/0000-0003-1806-5278
http://dx.doi.org/10.1001/jamahealthforum.2020.0369
http://dx.doi.org/10.1155/2020/8870249
http://dx.doi.org/10.1007/s41999-020-00362-7
http://dx.doi.org/10.1001/jamanetworkopen.2020.15957
http://dx.doi.org/10.1016/j.carage.2020.07.026
http://dx.doi.org/10.2807/1560-7917.ES.2020.25.22.2000956
http://dx.doi.org/10.1016/j.jamda.2020.06.020
http://dx.doi.org/10.1111/jan.14467
http://dx.doi.org/10.1016/j.jamda.2020.05.022
http://dx.doi.org/10.1016/j.jamda.2020.05.006
http://dx.doi.org/10.3389/fpsyt.2020.585373
http://dx.doi.org/10.3389/fpsyt.2020.585373
http://dx.doi.org/10.1001/jama.2020.13484
http://dx.doi.org/10.1136/bmjopen-2020-047012
http://dx.doi.org/10.1016/j.jamda.2021.07.027
http://dx.doi.org/10.1093/ageing/afab060
http://dx.doi.org/10.1111/jgs.16661
http://dx.doi.org/10.1093/pubmed/fdaa218
http://dx.doi.org/10.1016/j.jamda.2020.06.019
http://dx.doi.org/10.1016/S2666-7568(20)30065-9
http://dx.doi.org/10.1111/jgs.16689
http://dx.doi.org/10.1016/j.jamda.2020.06.016
http://dx.doi.org/10.1001/jamanetworkopen.2020.16930


8 Orlando S, et al. BMJ Open 2022;12:e061784. doi:10.1136/bmjopen-2022-061784

Open access�

	24	 Bui DP, See I, Hesse EM, et al. Association Between CMS Quality 
Ratings and COVID-19 Outbreaks in Nursing Homes - West 
Virginia, March 17-June 11, 2020. MMWR Morb Mortal Wkly Rep 
2020;69:1300–4.

	25	 Brown KAet al. Association between nursing home crowding and 
COVID-19 infection and mortality in Ontario, Canada. JAMA Internal 
Medicine 2020.

	26	 Alicandro G, LA Vecchia C, Remuzzi G, et al. The impact of 
COVID-19 on total mortality in Italy up to November 2020. 
Panminerva Med 2021. doi:10.23736/S0031-0808.21.04301-9. [Epub 
ahead of print: 25 Jan 2021].

	27	 Public Health England. COVID-19: epidemiological definitions of 
outbreaks and clusters in particular settings, 2020. Available: https://
www.gov.uk/government/publications/covid-19-epidemiological-​
definitions-of-outbreaks-and-clusters/covid-19-epidemiological-​
definitions-of-outbreaks-and-clusters-in-particular-settings

	28	 Stoltzfus JC. Logistic regression: a brief primer. Acad Emerg Med 
2011;18:1099–104.

	29	 R Core Team. R: a language and environment for statistical 
computing. Vienna, Austria, 2021.

	30	 Orlando S, Abbondanzieri A, Cerone G. Dataset of characteristics of 
nursing homes and early preventive measures associated with risk of 
infection from COVID-19 in Lazio region, Italy 2021.

	31	 Hado E, Friss Feinberg L. Amid the COVID-19 pandemic, meaningful 
communication between family caregivers and residents of long-term 
care facilities is imperative. J Aging Soc Policy 2020;32:410–5.

	32	 Christ G. Isolation taking a toll on nation’s elderly. Modern Healthcare 
2020;50:8

	33	 Liotta G, Marazzi MC, Orlando S, et al. Is social connectedness a risk 
factor for the spreading of COVID-19 among older adults? the Italian 
paradox. PLoS One 2020;15:e0233329.

	34	 Bolcato M, Trabucco Aurilio M, Di Mizio G, et al. The difficult 
balance between ensuring the right of nursing home residents to 
communication and their safety. Int J Environ Res Public Health 
2021;18:2484.

	35	 Centers for Disease Control. Preparing for COVID-19 in nursing 
homes, 2020. Available: https://www.cdc.gov/coronavirus/2019-​
ncov/hcp/long-term-care.html

	36	 Public Health Scotland. COVID-19 - Information and guidance for 
care home settings, 2020.

	37	 Regione Lazio. Ordinanza del Presidente n. Z00034 del 18/04/2020 
– Ulteriori misure per la prevenzione e gestione dell’emergenza 
epidemiologica da COVID-19, D.R.S.E.I. SOCIOSANITARIA, 2020.

	38	 World Health Organization. Infection prevention and control 
guidance for long-term care facilities in the context of COVID-19: 
interim guidance, 21 March 2020. World Health Organization: 
Geneva, 2020.

	39	 Rios P, Radhakrishnan A, Williams C, et al. Preventing the 
transmission of COVID-19 and other coronaviruses in older adults 
aged 60 years and above living in long-term care: a rapid review. Syst 
Rev 2020;9:218.

http://dx.doi.org/10.15585/mmwr.mm6937a5
http://dx.doi.org/10.23736/S0031-0808.21.04301-9
https://www.gov.uk/government/publications/covid-19-epidemiological-definitions-of-outbreaks-and-clusters/covid-19-epidemiological-definitions-of-outbreaks-and-clusters-in-particular-settings
https://www.gov.uk/government/publications/covid-19-epidemiological-definitions-of-outbreaks-and-clusters/covid-19-epidemiological-definitions-of-outbreaks-and-clusters-in-particular-settings
https://www.gov.uk/government/publications/covid-19-epidemiological-definitions-of-outbreaks-and-clusters/covid-19-epidemiological-definitions-of-outbreaks-and-clusters-in-particular-settings
https://www.gov.uk/government/publications/covid-19-epidemiological-definitions-of-outbreaks-and-clusters/covid-19-epidemiological-definitions-of-outbreaks-and-clusters-in-particular-settings
http://dx.doi.org/10.1111/j.1553-2712.2011.01185.x
http://dx.doi.org/10.1080/08959420.2020.1765684
http://dx.doi.org/10.1371/journal.pone.0233329
http://dx.doi.org/10.3390/ijerph18052484
https://www.cdc.gov/coronavirus/2019-ncov/hcp/long-term-care.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/long-term-care.html
http://dx.doi.org/10.1186/s13643-020-01486-4
http://dx.doi.org/10.1186/s13643-020-01486-4

	Characteristics of nursing homes and early preventive measures associated with risk of infection from COVID-­19 in Lazio region, Italy: a retrospective case–control study
	Abstract
	Introduction﻿﻿
	Materials and methods
	Participants
	Patient and public involvement

	Results
	Discussion
	Strengths and limitations

	Conclusions
	References


