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Background: Although recommendations to prevent COVID-19
healthcare-associated infections (HAIs) have been proposed, data on their
effectivity are currently limited.

Objective: The aim was to evaluate the effectivity of a program of control
and prevention of COVID-19 in an academic general hospital in Spain.
Methods: We captured the number of COVID-19 cases and the type of
contact that occurred in hospitalized patients and healthcare personnel
(HCP). To evaluate the impact of the continuous use of a surgical mask
among HCP, the number of patients with COVID-19 HAIs and accumu-
lated incidence of HCP with COVID-19 was compared between the
preintervention and intervention periods.

Results: Two hundred fifty-two patients with COVID-19 have been admit-
ted to the hospital. Seven of them had an HAI origin (6 in the preintervention
period and 1 in the intervention period). One hundred forty-two HCP were
infected with SARS-CoV-2. Of them, 22 (15.5%) were attributed to health-
care (2 in the emergency department and none in the critical care departments),
and 120 (84.5%) were attributed to social relations in the workplace or dur-
ing their non—work-related personal interactions. The accumulated inci-
dence during the preintervention period was 22.3 for every 1000 HCP
and 8.2 for every 1000 HCP during the intervention period. The relative
risk was 0.37 (95% confidence interval, 0.25 to 0.55) and the attributable
risk was —0.014 (95% confidence interval, —0.020 to —0.009).
Conclusions: A program of control and prevention of HAIs complemented
with the recommendation for the continuous use of a surgical mask in the
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workplace and social environments of HCP effectively decreased the risk
of COVID-19 HAIs in admitted patients and HCP.
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healthcare personnel, surgical mask, healthcare-associated infection
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he COVID-19 pandemic caused by SARS-CoV-2 comprises

globally at least 11,125,245 confirmed cases and 528,204
deaths.! In Europe, up until July 5, 2020, 2,774,221 cases have
been diagnosed,’ of which 250,545 were reported in Spain alone.
Spain is currently the third country in Europe with most confirmed
cases of COVID-19.% Healthcare personnel (HCP) are at high risk
of infection and transmission of COVID-19.> In China and Italy,
up to 10% of the cases occurred among HCP*® In Spain, until
May 11, 40,961 cases of infected HCP have been reported.®

The healthcare system, already facing an unprecedented chal-
lenge, could be further destabilized if the numbers of HCP are un-
able to meet the demand of patients requiring care.” To protect
patients and HCP, measures to prevent the spread of infections
within healthcare institutions must be prioritized.® In this setting,
COVID-19 outbreaks can occur because of several mechanisms:
transmission from HCP to patients, transmission from patients to
HCP, and transmission among HCP?® As recognized by the World
Health Organization (WHO), institutions should establish programs
for the control and prevention (PC&P) of healthcare-associated
infections (HAIs).” The PC&P have already been proven to be
beneficial in the context of other respiratory infections, such as
influenza'®'? and other SARS-related diseases.'*!

Although recommendations to prevent COVID-19 HAIs have been
proposed and discussed,® most of the evidence for these recommenda-
tions are based on our knowledge on their effect over other disease
causative agents.'®'® Data on the effectivity of these measures to spe-
cifically prevent COVID-19 HAIs are currently very limited.'”-'®

On January 9, the Infectious Disease Board of the Alicante
University General Hospital (AUGH) was informed that a cluster
of cases with pneumonia of unknown etiology was being reported
in Wuhan.'” This notification allowed for the early planning of a
PC&P of COVID-19 (Table 1).

On March 11, the WHO proclaimed that the COVID-19 out-
break had reached the level of pandemic. The state of alarm (SA)
was declared on March 14 by the Spanish Government, and the
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TABLE 1. Program for the Control and Prevention of COVID-19 HAls Implemented in 2020, AUGH, Spain

Epidemiologic Chain

Specific Measures Target Population

Intervention

Implementation Date Implementation Area

Respiratory hygiene Patients with respiratory Infection source: patients
measures infection symptoms:
fever, cough, and/or
breathing difficulties
Expanded droplet and HCP assisting patients ~ Mode of transmission:

with suspicion of a
respiratory infection

contact precautions*

Expanded droplet and
contact precautions with
eye protection

with confirmed
COVID-19

SA: limitation of the All the people in Spain

patients to HCP

HCP caring for patients Mode of transmission:
patients to HCP

Infection source: patients,

Annually since 2015—
during the flu season

Emergency department
triage

Areas established for the
care of patients with
suspicion of acute
respiratory infection

Areas established for the
care of patients with
confirmed COVID-19*

Routine

Since February 1, 2020,
(included) for the care of
patients with COVID-19

infection

Since March 15, 2020'° All the population covered

free circulation. visitors, and HCP by the AUGH Health
Department
Continuous use of a All HCP Infection source: asymptomatic Since March 19, 2020 During its time at the
surgical mask® HCP to patients, other HCP, workplace and in all
or visitors social and family
Mode of transmission: environments
asymptomatic HCP, patients,
or visitors to HCP
Restricted visitor policy! ~ Admitted patient Infection source: Since March 23, 2020 All the hospital
visitors asymptomatic visitors (included)

*Implemented until the microbiological results indicate the necessity to follow standard or more specific isolation precautions.

"Different specific recommendations for low- and high-risk activities where aerosols are generated. When performing aerosol-generating procedures, a
well-fitted respirator (N-95/FFP2/FFP3) is used: endotracheal intubation, open suctioning, manual ventilation before intubation, noninvasive positive pres-
sure ventilation, tracheotomy, cardiopulmonary resuscitation bronchoscopy, and high-frequency oscillatory ventilation.

“These areas: the emergency department, medicine wards, and intensive care unit.
SRecommendation for the continuous use of a surgical mask every time you are going to be less than 1 meter of a patient, in the relationship with other

HCP and your cohabitants, and during other the rest of social interactions.

IExcept for pediatric, dependent, or patients at the end of life.

following measures were established: restrictions on the movement
of people (people were only allowed outside in public to buy food,
pharmaceuticals, or essential goods or to address essential work and
circumstances) and the temporary closure of schools, nonessential
commercial activity, and hospitality venues.

On March 19, the Infectious Disease Board of the AUGH took
the decision to recommend the continuous use of a surgical mask
by all HCP. The surgical mask, also known as a medical face
mask, is a medical device that covers the mouth, nose, and chin
and provides protection against infections transmitted by droplets.
Requirements for medical masks are defined in EN (14683:2019).
This decision was taken based on the data from the COVID-19 Ep-
idemiological Surveillance System in the institution. This allowed
to detect the following: (1) HAI cases in patients admitted for
other pathologies, (2) infection cases on HCP due to nonprotected
contacts with patients on which there was no suspicion of infec-
tion, and (3) that the main source of infection in HCP with
COVID-19 was the nonprotected contacts in social interactions
with other HCP or outside the working environment. This was en-
dorsed on March 31 by the European Centre for Disease Preven-
tion and Control when they suggested that the use of surgical
mask among the HCP could diminish disease transmission in
healthcare environments.® This strategy was supported by the
confirmation that SARS-CoV-2 was transmitted through respira-
tory droplets and the growing evidence showing that asymptom-
atic carriers could be infectious in this phase.?!
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In the context of a high level of uncertainty regarding the supply
of personal protective equipment (PPE), we proposed to evaluate
the global effectivity of the PC&P of COVID-19 at the AUGH
and, specifically, the impact of the continuous use of a surgical
mask by all HCP in the institution.

METHODS

Hospital Characteristics

This observational study was performed in Spain, at the AUGH.
It is the main institution of a health department, along with 12 pri-
mary care centers. The AUGH is an academic general hospital
with more than 850 beds, including 34 in the medical intensive
care unit and 18 in the surgical intensive care unit. The health de-
partment employs approximately 3900 HCP.

Surveillance Period

We evaluated the overall effectivity of the PC&P of COVID-19
HAISs (Table 1) and specifically the impact of 2 strategies: the SA
and the continuous use of surgical masks by HCP. To evaluate the
2 strategies, the accumulated incidence (Al) of COVID-19 cases
of the SA preintervention (10-day period) was compared with that
of the SA intervention period (also a 10-day period).

To define these periods, the average COVID-19? incubation
period was identified as 6 days. The SA was declared on Saturday,

© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
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March 14, and came into effect on Monday, March 16. As such,
the SA preintervention case period was defined as 10 days before
the SA measures were effective (from March 12 to March 21,
2020) and the SA intervention case period as the 10 days after
(from March 22 to March 31, 2020).

The recommended use of surgical masks by all HCP in the
healthcare department was established on March 19, 2020, and
came into effect on March 20, 2020. With this in mind, the mask
SA preintervention case period was defined from March 16 to
March 25 and the mask SA intervention case period was defined
from March 26 to April 4, 2020.

Case Definition

Patients with confirmed diagnosis of COVID-19 were in-
cluded. They are defined as having respiratory tract infection
symptoms (e.g., fever, cough, and breathing difficulties), a posi-
tive microbiological test for SARS-CoV-2 by polymerase chain re-
action of a respiratory tract sample, and time since admission of
less than 24 hours.?® The infection was classified as follows: (1)
an HALI, if the symptoms started after day 6 of admission (taking
into account that the mean incubation period is 6 days®?) or (2)
community onset, when the symptoms started before admission
or on the first 6 days after admission.

Criteria for COVID-19 in HCP included symptoms of respira-
tory tract infections and positive microbiological test as defined
previously. The type of infection was classified according to the
exposure in the previous 14 days after the initiation of their symp-
toms: (1) healthcare associated, when a HCP has been exposed to
a patient with suspected or confirmed COVID-19, this could oc-
cur during healthcare duties, carrying diagnostic tests, or during
therapeutic procedures; (2) workplace relationships between HCP
(one-on-one interactions, professional meetings, breaktime inter-
actions, etc.), in which one of the HCP had been declared as a
suspected or confirmed COVID-19 case; and (3) other relation-
ships (when a HCP has been exposed outside the workplace to
any suspected or confirmed COVID-19 case). In case of exposure
to 2 types of different types of cases, the index case is considered
to be the one involved in a nonprotected interaction. In case of
contact with a suspicious or confirmed COVID-19 case with ade-
quate PPE and a social contact with asymptomatic people, the in-
dex case will be considered the infected patient, even if the
interaction occurred using protective equipment.

Data Collection

Electronic clinical records and direct interviews were used to
collect all the epidemiological data. Data were collected from 2
sources, the COVID-19 Cases Surveillance System (all confirmed
cases undergo an epidemiologic survey). The survey includes the
following: age, sex, occupation, date when the first symptoms oc-
curred, risk factors for COVID-19 infection in the 14 days before
the initiation of the symptoms, microbiological confirmation date,
and hospital admission date. The other data source is the HCP
Contact Evaluation Program: all HCP who have been in contact
with confirmed COVID-19 cases are identified and evaluated.
We collect the following data: age, sex, professional category,
type of contact (close, sporadic, or undetermined), contact reason
(healthcare associated, workplace relationships, or other relation-
ships), type of contact (protected or nonprotected), and the HCP’s
department.

A close contact is considered when a person has been within a
2-meter distance for at least 15 minutes with a confirmed or
suspected case®®; a sporadic contact is considered if not; and an
undetermined contact is considered when no exposure to a person
with symptoms could be identified. The contact is considered

© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.

nonprotected when it does not comply with the precautions estab-
lished in Table 1.

Statistical Analysis

The number of patients admitted for COVID-19 is described
based on the day of admission (except for HAI cases where the
first day of symptoms is shown). The number, the evolution by
day, and the type of contact with a confirmed COVID-19 index
case among HCP are described. To describe the characteristics,
the absolute and relative frequencies of each of the variable’s cat-
egories were used. To study whether there were any differences,
the x? test was performed. To evaluate the impact of the declara-
tion of the SA and the continuous use of a surgical mask among
HCP, the number of patients with COVID-19 HAIs between the
preintervention and SA intervention periods was compared. To
compare the incidence of COVID-19 cases among HCP, the Al
between both periods (exposition and SA preintervention periods)
was calculated, and to quantify the magnitude of the association
and the impact, relative risk (RR) and attributable risk (AR) were
calculated using the following equations with their respective 95%
confidence intervals (95% Cls):

RR _ Alexposition period
relative risk — Al
pre—exposition period

ARanributable risk = AIexposition period 7AIpre*exposition period
The preventable fraction (PF) was also calculated:
PFprevenlable fraction — I-RR

The level of statistical significance used was P < 0.05. All these
calculations were made with IBM-SPSS V.25.0. This study was
approved by the institution’s research ethics committee (Refer-
ence Number: 200127). The committee determined that written
approval from all participants in the study was not required.

RESULTS

Since the first case was reported on March 5, until this report
was submitted on April 5, 2020, 252 patients with confirmed
COVID-19 have been admitted to the AUGH after the daily pat-
tern shown in Figure 1A. Of them, 7 were classified as having
an HAI origin (diagnosis during preintervention or intervention
period and beginning of symptoms after the admission in our in-
stitution on days 11, 12, 13, 17, 25, 37, and 58). Six of them
showed symptoms during the preintervention period, and one of
them shows symptoms in the intervention period with respect to
the continuous use of a surgical mask among HCP.

From March 5 to April 5, 2020, 1918 HCP were evaluated. Of
these, 677 presented symptoms. The total number of HCP with
confirmed COVID-19 was 142, 14 were admitted to the hospital,
2 needed to be admitted to the intensive care unit, and none of
them died. The daily incidence of confirmed cases can be ob-
served in Figure 1B. Of them, 22 (15.5%) confirmed infections
among HCP were healthcare associated, 81 (57.0%) were related
to workplace relationships, and 39 (27.5%) were related to other
relationships outside the workplace. The demographic character-
istics of HCP diagnosed with COVID-19 organized by the type
of risk exposure are shown in Table 2. Of the 22 HCP to which
the infection was attributed to patient care, 11 (50%) were ex-
plained by a nonprotected contact. Of those, 10 went ill in the
preintervention period to the implementation of the use of a surgi-
cal mask and 1 in the intervention period. There were 2 HCP with
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Admitted patients (n=252).
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FIGURE 1. Daily incidence of confirmed COVID-19 cases in the AUGH, Alicante, Spain, March 5 to April 5, 2020.

healthcare-associated COVID-19 in the emergency department
and none in critical care departments.

The Al of COVID-19 among HCP during preintervention period
until the declaration of the SA was 17.9 for every 1000 HCP, and the
risk of COVID-19 during intervention period was 14.6 for every
1000 HCP. The RR of exposed versus nonexposed was 0.81
(0.57 to 1.15), and the AR was —0.003 (—0.009 to —0.002) as
shown in Table 3.

The Al of COVID-19 among HCP during the preintervention
period until the implementation of the continuous use of a surgical
mask was 22.3 for every 1000 HCP, and the risk during the inter-
vention period was 8.2 for every 1000 HCP. The RR was 0.37
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(0.2510 0.55) and the AR was —0.014 (—0.020 to —0.009). Derived
from the previous data, the PF among the exposed was 63.0%.

The evolution of the weekly incidence of confirmed COVID-19
cases among admitted patients and the incidence of COVID-19
cases among HCP in epidemiologic weeks 11, 12, 13, and 14 is
shown in Figure 2.

DISCUSSION

The evidence presented here demonstrates the positive effects
of the PC&P of COVID-19 HAIs in hospitalized patients and
HCP; the data specifically demonstrate that the use of masks not

© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 2. Characteristics of HCP Diagnosed With COVID-19 According to the Type of Contact With the Suspected Index Case, March

5 to April 5, 2020 (n = 142), AUGH, Spain

Workplace Social Other Social
Total (n = 142) Healthcare (n = 22) Interactions (n = 81) Interactions (n = 39) P*
% n % n % n % n
Age group 0.154
<30 134 19 9.1 2 16.0 13 10.3 4
3044 38.7 55 22.7 5 432 35 38.5 15
45-59 33.8 48 364 8 30.9 25 38.5 15
260 14.1 20 31.8 7 9.9 8 12.8 5
Sex 0.295
Male 24.6 35 31.8 7 19.8 16 30.8 12
Female 75.4 107 68.2 15 80.2 65 69.2 27
Professional category 0.845
Physicians 38.7 55 40.9 9 34.6 28 46.2 18
Nurses 28.9 40 273 6 333 27 20.5 8
Nurse’s aide/technician 19.0 27 18.2 4 19.8 16 17.9 7
Others 13.4 19 13.6 3 12.3 10 15.4 6
Contact type 0.097
Close 76.1 108 54.5 12 81.5 66 76.9 30
Occasional 16.9 24 31.8 7 14.8 12 12.8 5
Unknown 7.0 10 13.6 3 3.7 3 10.3 4
Department Not evaluated
Emergency department 2.8 4 9.1 2 0.0 0 5.1 2
MICU* 0.7 1 0.0 0 0.0 0 2.6 1
SICU + surgical area® 19.7 28 0.0 0 30.9 25 7.7 3
Medical floors 27.5 39 36.4 8 23.5 19 30.8 12
Surgical floors 8.5 12 13.6 3 9.9 8 2.6 1
Pediatric areas' 2.1 3 4.5 1 2.5 2 0.0 0
Central services 21.1 30 45 1 19.8 16 333 13
pCC? 12.7 18 22.7 5 12.3 10 7.7 3
Other areas** 49 7 9.1 2 1.2 1 10.3 4

*Statistical significance.

Adult emergency department.

*Medical intensive care unit.

SSurgical intensive care unit and surgical area.

IPediatric areas: emergency department, medical intensive care unit and surgical intensive care unit.

YCentral services: radiology, laboratory medicine, pathology, and preventive medicine.

#Primary care centers.

**QOther areas: management and administration, laundry, cleaning, and maintenance.

only reduces the spread of SARS-CoV-2 from symptomatic per-
sons but also reduces the transmission rate from asymptomatic
persons. The implications of this outcome are significant for the
prevention of COVID-19 among healthcare workers and vulnerable
patient populations treated in the healthcare system. It is necessary
to constantly re-evaluate the control and prevention strategies as-
sociated with patient care and implement any necessary changes
to avoid HAIs and thus protect both patients and HCP.

The results obtained show that the recommendations are having
a positive impact on the incidence of COVID-19 on hospitalized
patients and HCP. Both collectives were given priority when mak-
ing polymerase chain reaction tests for SARS-CoV-2 acknowl-
edging the limited availability of trial tests during this period for
2 reasons: on hospitalized patients, it was required to understand
the etiology of the disease to implement the optimal treatment
and to establish the expanded isolation precautions measures; and
for symptomatic HCP (independently of the severity of the disease),

© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.

being able to establish home isolation and to control their reincor-
poration into the workforce with guaranteed safety. As previously
proposed in China,* the transmission derived from patient care
does not seem to be the main mechanism of transmission among
HCP, where most cases were tracked back to confirmed case in the
household and most of the cases where attributed to community
transmission.

Interpreting the data of affected HCP requires careful analysis.
The number of affected HCP was 142 up until April 5, which con-
stitutes 3.6% of the 3900 workers. These data contain both HAIs
and the community-acquired infections classified as “other rela-
tionships.” On top of this, the personnel considered as HCP entails
not only the clinical-based personnel (mainly physicians, nurses,
and medical assistants) but also any other worker in the institution
who may not be involved in direct patient care.

When the decision that all HCP had to continuously wear a surgi-
cal mask was made, there was a high level of uncertainty regarding
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TABLE 3. Accumulated Incidence of COVID-19 Cases by 1000 HCP in the Preintervention and Intervention Periods Regarding the
Declaration of the SA, March 12-31, 2020 (n = 127), and the Order for Continuous Use of a Surgical Mask, March 16 to April 4, 2020
(n=119), AUGH, Spain

Intervention Preintervention
Period Incidence Period Incidence RR (95% CI) AR (95% CI)
%o n %o n
SA
Total (n=127) 14.6 57 17.9 70 0.81 (0.57 to 1.15) —0.003 (—0.009 to —0.002)
Healthcare associated (n = 18) 3.6 14 1.0 4 3.53 (1.15t0 10.62) 0.002 (0.000 to 0.005)
Workplace social interactions (n = 75) 7.7 30 11.5 45 0.67 (0.42 to 1.06) —0.004 (-0.008 to 0.000)
Other social interactions (n = 34) 33 13 5.3 21 0.62 (0.31 to 1.23) —0.002 (=0.005 to 0.000)
Continuous use of surgical masks

Total (n=119) 8.2 32 22.3 87 0.37 (0.25 to 0.55) —0.014 (—0.020 to —0.009)
Healthcare associated (n = 22) 1.8 7 3.8 15 0.47 (0.20 to 1.14) —0.002 (—0.004 to 0.000)
Workplace social interactions (n = 66) 44 17 12.6 49 0.35 (0.20 to 0.60) —0.008 (—0.012 to —0.004)
Other social interactions (n = 31) 2.1 8 5.9 23 0.35 (0.16 to 0.78) —0.004 (—-0.007 to —0.001)

the supply of PPE. That same day, the hospital had in stores
12,000 masks for approximately 3900 staff. Then, there was an
actual shortfall of PPE, but this situation required to tightly control
the distribution of equipment. At the same time, the staff was ed-
ucated in the fair usage of the PPE as well as the best practice
shown for low- and high-risk maneuvers (aerosol-generating pro-
cedures). Several outcomes were taken into consideration when
making this decision. On one side, the potential shortfall of equip-
ment was due to overprotection of personnel. On the other hand,
there was the risk of not being able to control the source of infection
represented by asymptomatic personnel working as usual who
could transmit the infection. The decision was based on data from
the Epidemiological Surveillance System of COVID-19 cases in
the center. Then, it was evident that there was sustained SARS-
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CoV-2 transmission within the community and hospital environ-
ment and that more aggressive PC&P measures were required. If
the use of surgical mask by all HCP had not been implemented,
the reduction in incidence from March 25 (Figs. 1A, B) would
not have taken place. This is due to the close environment nature
of'the hospital, and nonprotected contact between patients (poten-
tially asymptomatic carriers) and HCP and among HCP (poten-
tially asymptomatic carriers) themselves would have continued
until the whole HCP and patient cohort would have been infected.

This study highlights that 2 specific measures, in the context of
a holistic PC&P, effectively reduce the incidence of COVID-19
cases. On one hand, the declaration of SA that limited the free
movement of people in the country was effective in reducing the
number of cases, in line with what previous studies have

Continuous Use of Surgical Masks
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Epidemiological Week defined as week number from the start of the year 2020.

FIGURE 2. Incidence by epidemiologic week of COVID-19 cases in admitted patients (n = 252) and HCP (n = 142) in the AUGH, Alicante,
Spain, March to April 2020.
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suggested.?* On the other hand, the continuous use of a surgical
mask among HCP was also effective in reducing the number of
COVID-19 cases. This shed some light into the debate of their
universal use in a healthcare setting; in addition, it raises the ques-
tion on the potential effectivity of these measures in controlling
the COVID-19 infection among the general population. However,
this answer is outside of the scope of this article. Nevertheless, this
underlines the importance of the rational use of mask in a time of
limited resources.?> Results also advocate for the creation in times
of stability of a strategic stock of masks ready to be used during
the recurring respiratory-based infectious diseases. As in these po-
tential pandemics, this measure in conjunction of a PC&P has
been proven successful.'® ¢ The results show that the implemen-
tation of a surgical mask for all HCP resulted in a reduction of af-
fected professionals but do not necessarily imply that this would
be down exclusively to this measure. We believe that it is neces-
sary to highlight that the use of surgical masks by all HCP on its
own is not enough and could be detrimental if it does not go in
hand with all the PC&P measures®® aimed to break the chain of
infection (Table 1).

In a time of constant changes, it is critical to also cater for a col-
lective of professionals®* and authorities®® that constantly ques-
tion the suitability of the measures taken. This behavior can lead
to personnel not following the PC&P and thus increases the risk
of patients and HCP. As the WHO states, it is important to ob-
serve, analyze, and inform the interested parties with data on in-
fections relating to patient care to prevent against them.?” In this
regard, we believe that it is of utmost importance to include these
strategies as part of continued medical education so that profes-
sionals are familiarized with these concepts before the initiation
of'the crisis. In addition, we believe that their support with the ad-
equate resources allows for the monitorization of the potential out-
breaks and ensures the implementation of rapid responses for its
control.

Limitations of This Study

This study has various limitations: (1) the unknown level of
compliance and correct usage of the PPE; (2) the possible overes-
timation of HCP cases linked to patient care, as the nonprotected
asymptomatic contacts during social interactions in the workplace
are not considered as a potential source; (3) the possible overesti-
mation of patient cases linked to healthcare assistance, as cases are
considered HAIs even when a protected contact happened in the
workplace and an unprotected asymptomatic contact occurred
outside; and (4) the observational nature of this study, which is
based on data from the typical working conditions of a disease sur-
veillance system.

CONCLUSIONS

Each center should undertake a detailed epidemiological anal-
ysis of COVID-19 cases among hospitalized patients and HCP
to determine which of them can be considered HAIs. Close mon-
itoring of COVID-19 cases by PC&P of HAls, allows for the de-
ployment of targeted approaches suitable to the specific needs
and resources of each center in a timely and effective manner. Spe-
cifically, healthcare institutions should widely adopt the use of
surgical masks by HCP to limit COVID-19 transmission mecha-
nism and to eliminate HCP as a source of COVID-19 infection.
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