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Abstract

Background: Health care workers (HCW) are heavily exposed to SARS-CoV-2 from the beginning of the pandemic.
We aimed to analyze risk factors for SARS-CoV-2 seroconversion among HCW with a special emphasis on the respec-
tive healthcare institutions' recommendation regarding the use of FFP-2 masks.

Methods: We recruited HCW from 13 health care institutions (HCI) with different mask policies (type IIR surgical
face masks vs. FFP-2 masks) in Southeastern Switzerland (canton of Grisons). Sera of participants were analyzed for
the presence of SARS-CoV-2 antibodies 6 months apart, after the first and during the second pandemic wave using
an electro-chemiluminescence immunoassay (ECLIA, Roche Diagnostics). We captured risk factors for SARS-CoV-2
infection by using an online questionnaire at both time points. The effects of individual COVID-19 exposure, regional
incidence and FFP-2 mask policy on the probability of seroconversion were evaluated with univariable and multivari-
able logistic regression.

Results: SARS-CoV-2 antibodies were detected in 99 of 2794 (3.5%) HCW at baseline and in 376 of 2315 (16.2%)
participants 6 months later. In multivariable analyses the strongest association for seroconversion was exposure to a
household member with known COVID-19 (@aOR: 19.82, 95% CI 8.11-48.43, p<0.001 at baseline and aOR: 8.68, 95%
C16.13-12.29, p<0.001 at follow-up). Significant occupational risk factors at baseline included exposure to COVID-19
patients (@OR: 2.79, 95% Cl 1.28-6.09, p=0.010) and to SARS-CoV-2 infected co-workers (aOR: 2.50, 95% Cl 1.52-4.12,
p<0.001). At follow up 6 months later, non-occupational exposure to SARS-CoV-2 infected individuals (aOR: 2.54,
95% Cl 1.66-3.89 p<0.001) and the local COVID-19 incidence of the corresponding HCl (aOR: 1.98, 95% Cl 1.30-3.02,
p=0.001) were associated with seroconversion. The healthcare institutions' mask policy (surgical masks during usual
exposure vs. general use of FFP-2 masks) did not affect seroconversion rates of HCW during the first and the second
pandemic wave.
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Conclusion: Contact with SARS-CoV-2 infected household members was the most important risk factor for serocon-
version among HCW. The strongest occupational risk factor was exposure to COVID-19 patients. During this pan-
demic, with heavy non-occupational exposure to SARS-CoV-2, the mask policy of HCls did not affect the seroconver-

sion rate of HCWs.

Keywords: SARS-CoV-2, Healthcare workers, Seroconversion, FFP-2 and surgical masks, Mask policy

Introduction

Health care workers (HCW) are engaged at the front-
line of the COVID-19 pandemic and are thereby heav-
ily exposed to SARS-CoV-2. From the beginning of the
pandemic, several studies have investigated the risk for
HCW for infections with SARS-CoV-2. While some
studies showed low infection rates among HCW indi-
cating that the implemented protection measures were
effective [1-4], others studies revealed high infection
rates among HCW [5-11]. The most frequently iden-
tified risk factors for transmission of SARS-CoV-2 to
HCW include working at dedicated COVID-19 units [6,
7], having either direct contact with infected patients
[8, 9], or infected co-workers [9, 11] and being exposed
to infected household members [8, 10, 11].

There is still an ongoing debate about the mode of
transmission of SARS-CoV-2 by respiratory parti-
cles. Some advocate that transmission of SARS-CoV-2
mainly occurs by droplets [12, 13] while others high-
light the importance of aerosols [14, 15]. Accordingly,
there is inconsistency in recommendations regarding
the use of different types of masks for protection of
HCW. The World Health Organization (WHO), Pub-
lic Health England, and the Swiss National Centre for
Infection Control (Swissnoso) recommended the use of
surgical masks, with the exception for exposure during
aerosol-generating procedures (AGP) [16-18]. In con-
trast, the United States Centers for Diseases Control
and Prevention (CDC), the European Centre for Dis-
ease Prevention and Control (ECDC), and the German
Robert Koch Institute recommended universal use of
filtering face piece class-2 (FFP-2) masks for protection
against airborne transmission [19-21]. Indeed, recent
publications suggest that aerosols arise not only during
AGP and therefore FFP-2 masks might be advantageous
in virus-rich indoor environments including medical
centres and hospitals [22-24].

Despite the official recommendation in Switzerland
to restrict the use of FFP-2 masks to AGP, about half of
health care institutions (HCI) in the Canton of Grisons
opted for a general use of FFP-2 masks. We therefore
took the opportunity of this particular situation to ana-
lyse the effect of the healthcare institutions’ mask pol-
icy on SARS-CoV-2 seroconversion rates among HCW.

Thus, the aim of our study was to assess risk factors for
SARS-CoV-2 seroconversion among HCW in the canton
of Grisons, Switzerland during the first and the second
epidemic wave, with a special emphasis on the healthcare
institution’s recommendation regarding the use of FFP-2
masks.

Methods

Participants and setting

We performed a multicenter prospective cohort study
including 13 HCI caring for patients with COVID-19 in
the canton of Grisons, Switzerland. The selected HCI
consisted of one referral center (provincial hospital; 330
bed medical center with integrated intensive care unit),
nine small primary care hospitals (average bed capacity:
33 beds), two rehabilitation centers (average bed capac-
ity: 108 beds) and one psychiatric clinic (capacity of 240
beds). We invited all health care employees (> 16 years of
age) in the selected HCI to participate in the study.

Study participants underwent serological SARS-CoV-2
testing at baseline and concomitantly completed a ques-
tionnaire to assess exposure to anticipated risk factors for
SARS-CoV-2 infection after the first epidemic wave (sam-
pling provincial hospital: June 8—June 26, 2020; sampling
other HCIs: July 20—August 13, 2020). The study partici-
pants underwent the same procedure during the second
pandemic wave (follow-up sampling provincial hospital:
January 4—February 19, 2021; follow-up sampling other
HClIs: February 1-February 19, 2021). The timeline of
the study is pictured in Fig. 1. The incidence of COVID-
19 per 100,000 inhabitants in the different study regions
was retrieved from the health department of the canton
Grisons [25]. The study was approved by the ethics com-
mittee of the canton Zurich (BASEC-No.: 2020-01322).
We obtained written informed consent from all partici-
pants before enrollment.

Serologic testing

We collected serum (10 mL) at baseline and follow-up.
SARS-CoV-2 nucleocapsid (N) antibody concentrations
were determined using a commercially available elec-
trochemiluminescence immunoassay (ECLIA, Elecsys®
Anti-SARS-CoV-2, Roche, Basel, Switzerland), which
was run on a COBAS 6000 analyzer (Roche, Rothkreuz,
Swizterland). Seropositivity was defined according to
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Fig. 1 Timeline of the study. The pandemic in the Canton of Grisons from March 2020 to March 2021 is represented by the 7-day running mean
of daily numbers of new COVID-19 cases. Horizontal bars indicate the time of baseline and follow up sampling in the participating health care
institutions (HCls)

the manufacturers’ instructions (cutoff index (COI)>1)
and seroconversion was defined as the first detection of
SARS-CoV-2 antibodies above the threshold. The man-
ufacturer-reported sensitivity and specificity (>14 days
after PCR positivity) of the assay is 100% (95% CI 88.1—
100%) and 99.80% (95% CI 99.69-99.88), respectively
[26].

Online questionnaire

To assess risk factors for seroconversion, participants
were asked to complete an online questionnaire at each
time point of serological sampling. We requested par-
ticipants to fill in the questionnaire at both time points
to make sure that changes of risk factors (e.g. occupa-
tional exposure to COVID-19 patients) were correctly
captured over time. In the baseline questionnaire, study
participants were asked to report their possible exposure
to SARS-CoV-2 from the beginning of the pandemic until
baseline and in the follow-up questionnaire, they were
explicit asked to report their possible exposure occur-
ring between baseline and follow up. Variables of inter-
est included sex, age, type of ABO blood group, type of
occupation, level of employment, occupational exposure
to patients (with or without COVID-19), occupational
exposure to SARS-CoV-2 infected co-workers, household
and other non-occupational exposure to individuals with
COVID-19. Additionally, self-reported results of previ-
ously performed SARS-CoV-2 nasopharyngeal swabs
were collected (see AMICO Questionnaire in the Addi-
tional file 1).

Preventive measures for healthcare workers

According to the guidelines of the National Centre
for Infection Control [16], seven HCI (one secondary
care hospital, five primary care hospitals and one reha-
bilitation clinic) implemented recommendations to use

surgical face masks type IIR during usual exposures and
restricted the use of FFP-2 masks to AGP. The remaining
six other institutions (four primary care hospitals, one
rehabilitation clinic and one psychiatric clinic) recom-
mended the general use of FFP-2 masks for all contacts
with COVID-19 patients. Other preventive measures
for HCW were similar among institutions and included
the use of gloves, gowns and goggles during exposure to
COVID-19 patients, hand-hygiene measures and social
distancing following the Swiss guidelines released by
Swissnoso [18] and the Federal Office of Public Health
(FOPH) [27]. The compliance of the HCW with the insti-
tutional mask policy and the other recommended protec-
tive measure was not systematically assessed as part of
the study.

No health care institution reported an important lack
of personal protective equipment.

Statistical analysis

Seropositivity rates were reported as proportions. Asso-
ciations between potential risk factors (personal and
professional  characteristics, individual COVID-19
exposure, regional incidence, FFP-2 mask policy) and
seroconversion were assessed by calculating the propor-
tion of participants with seroconversion for each level
of these factors. Odds ratios (OR) and 95% confidence
intervals (95% CI) for comparisons between factor lev-
els were determined by logistic regression, and p values
from Wald tests are reported. For factors determined at
institution level (regional incidence, FFP-2 mask policy),
regression models included institutions as random effect.
The combined effects of individual COVID-19 exposure,
regional incidence and FFP-2 mask policy on the prob-
ability of seroconversion were evaluated with multivari-
able logistic mixed-effects models including institutions
as random effect. To account for possible confounders,
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models additionally included factors that showed a sig-
nificant association with seroconversion at least at one
time point, excluding factors that were recorded only for
a subgroup of participants. Statistical analysis was per-
formed using the software R, version 4.0.2 (R Foundation
for Statistical Computing, Vienna, 2020, www.R-project.
org).

Results
Study population
We included 2794 HCW from 13 healthcare institutions
of the canton Grisons, Switzerland. This corresponds
to 49% of all HCW employed in the participating HCI.
SARS-CoV-2 serological testing was performed for 100%
(2794/2794) of participants at baseline, and for 83%
(2315/2794) of participants at follow up (Fig. 2).

Baseline characteristics of study participants accord-
ing to the HCIs mask policy are summarised in Table 1.
The proportion of study participants with occupational
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exposure to patients with COVID-19 was similar among
HCI with different mask policies. The mean regional
incidence of COVID-19 at baseline and at follow-up
was higher for HCI that recommended general use of
FFP-2 masks. An overview of all HCI participating in the
AMICO is provided in in the Additional file 1: Table S1.

Risk factors associated with SARS-CoV-2 seroconversion

SARS-CoV-2 serology was positive in 3.5% (99/2794) of
participants at baseline and in 16.2% (376/2315) of par-
ticipants at follow-up. Eighty-eight participants with pos-
itive serology at baseline participated in the follow-up, of
whom 97.7% (86/88) remained seropositive. Additional
13% (290/2227) of participants, who were seronegative at
baseline, seroconverted until the time of the follow-up.

In univariable analysis, contact to a SARS-CoV-2
infected household member was the strongest risk fac-
tor for seroconversion (OR: 20.70, 95% CI 9.43-43.99,
p<0.001, at baseline and OR: 9.02, 95% CI 6.43-12.67,

Participants included and evaluable for
serocoversion at baseline
n=2794

Did not submit the

h 4

Participants with complete dataset at
baseline
n=2749

> baseline questionnaire
n=45

Dropped out

n=434

Participants with serology
at followup
n=2315

Excluded from analysis due to

> positive serology at baseline
n=88

Participants evaluable for serocoversion
at followup
n=2227

Did not submit the

\d

> followup questionnaire
n=88

with complete dataset at followup
n=2139

Participants evaluable for serocoversion and

Fig. 2 Flow diagram for study participants
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Table 1 Characteristics of study participants according to the mask policy of the respective health care institution

FFP-2 masks recommended exclusively for aerosol
generating procedures in patients with COVID-19

FFP-2 masks recommended for
all interactions with patients with

CovID-19
Number of health care institutions 7 6
Number of participants (n=2794) 1993 801
Age, median (IQR) 42 (31-52) 45 (33-54)
Sex: n (%) female 1579 (79.2%) 618 (77.2%)
Profession
Employee without patient exposure 406 (20.4%) 153 (19.1%)
Nurse 823 (41.3%) 295 (36.8%)
Physician 305 (15.3%) 71 (8.9%)
Other employee with patient exposure 459 (23.0%) 282 (35.2%)
Employee in ICU 168 (8.4%) 19 (2.4%)
Employee in COVID-19 ward 186 (9.3%) 60 (7.5%)
Employee in emergency unit 309 (15.5%) 87 (10.9%)
Exposure at baseline (n=2757)
Type of patient exposure
No patient exposure 601 (30.2%) 244 (30.5%)
Exposure to non-COVID-19 patients 827 (41.5%) 384 (47.9%)
Exposure to COVID-19 patients 532 (26.7%) 169 (21.1%)
Exposure to SARS-CoV2 infected co-worker 297 (14.9%) 86 (10.7%)
Non-occupational exposure to SARS-CoV2 infected 58 (2.9%) 33 (4.1%)
person
Exposure at follow up (n=2139)
Type of patient exposure
No patient exposure 499 (30.5%) (35 5%)
Exposure to non-COVID-19 patients 339 (20.7%) 4 (26.1%)
Exposure to COVID-19 patients 729 (44.6%) 208 (35. 2%)
Exposure to SARS-CoV?2 infected co-worker 322 (19.7%) 23 (20.8%)
Non-occupational exposure to SARS-CoV2 infected 61 (9.8%) 70 (11.8%)
person
Cumulative regional incidence per 100,000 inhabitants  340/5298 539/6432

(July 2020/March 2021), mean

p<0.001, at follow-up). Occupational exposure to
COVID-19 patients was also associated with seroconver-
sion at both time points. (OR: 3.23, 95% CI 1.89-5.76,
p<0.001 at baseline and OR: 1.73, 95% CI 1.29-2.33,
p<0.001 at follow-up). Conversely, the healthcare
institutions’FFP-2 mask policy was not significantly asso-
ciated with seroconversion for SARS-CoV-2 (OR: 0.7,
95% CI 0.20-2.40, p=0.567 at baseline and OR: 1.14, 95%
CI 0.60-2.16, p=0.693 at follow up). An additional sub-
group analysis of HCW with direct exposure to COVID-
19 patients did not reveal an association between
seroconversion and the healthcare institutions’ mask pol-
icy (Additional file 1: Table S2). Occupational risk factors
for seroconversion at baseline and at follow-up included:
working as a nurse (OR: 2.38, 95% CI 1.28-4.85, p=0.010
at baseline and OR: 1.72, 95% CI 1.23-2.46, p=0.002 at
follow-up), working in COVID-19 specific wards (OR:

4.19, 95% CI 2.57-6.69, p<0.001 at baseline and OR:
1.80, 95% CI 1.28-2.51, p=0.001 at follow-up) and expo-
sure to a SARS-CoV-2 positive co-worker (OR: 4.64, 95%
CI 3.04-7.04, p<0.001 at baseline and OR: 1.44, 95%
CI 1.07-1.92, p=0.015 at follow-up). A high regional
incidence of COVID-19 (OR: 2.06, 95% CI 1.10-3.89,
p=0.025) and non-occupational contact with SARS-
CoV-2 positive individuals (OR: 2.64, 95% CI 1.72-3.95,
p<0.001) were only associated with seroconversion at the
follow-up measurement (Table 2).

In multivariable analyses contact with a SARS-CoV-2
infected household member was still strongly associated
with seroconversion (aOR: 19.82, 95% CI 8.11-48.43,
»<0.001 at baseline and aOR: 8.68, 95% CI 6.13-12.29,
p<0.001 at follow-up). Occupational risk factors at base-
line included exposure to COVID-19 patients (aOR:
2.79, 95% CI 1.28-6.09, p=0.010) and contact with a
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SARS-CoV-2 positive co-worker (aOR: 2.50, 95% CI
1.52-4.12, p<0.001). In contrast, at follow-up, non-
occupational contact with SARS-CoV-2 positive indi-
viduals (aOR: 2.54, 95% CI 1.66—3.89, p<0.001) and the
COVID-19 incidence in the region of the HCI (aOR: 1.98,
95% CI 1.30-3.02, p=0.001) were associated with an
increased risk for seroconversion. Interestingly, health-
care workers with the blood group O were less likely to
seroconvert (aOR: 0.7, 95% CI 0.52-0.94, p=0.018). Of
note, the healthcare institutions’ mask policy was nei-
ther associated with seroconversion at baseline nor at the
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time of follow-up (Figs. 3 and 4). Even in the subgroup of
healthcare workers with direct exposure to SARS-CoV-2
infected patients, we did not find an association between
seroconversion and the healthcare institutions’ mask pol-
icy (Additional file 1: Table S3).

Association between SARS-CoV-2 PCR test result

and seroconversion

Only 17% (479/2749) of participants underwent a naso-
pharyngeal swab with subsequent SARS-CoV-2 PCR
testing before the baseline assessment. At the time of the

aOR [95% Cl] p-value

Blood group (0 vs. non-0) —— 0.688

Profession: physicianf ———— 0.200

Profession: nursef . 0.687

Profession: other with patient contact - L g 0.790

Exposure to patients without COVID-19 0.146

Exposure to patients with COVID-19 o J 0.010

Exposure to coworker with COVID-19 g 1 < 0.001

Household member with COVID-19F aOR 19.8 [8.1-48.4] < 0.001

Other private COVID-19 exposure[ - 0.742

Regional incidence until July 2020 . 6.7 0.207

Institutional FFP-2 policy: general usef ————— ) ) ) 0.293
05 1 2 3 4 5 6

Fig. 3 Risk factors associated with SARS-CoV-2 seroconversion (multivariate model) at baseline. Adjusted odds ratios (@OR) and 95% confidence
intervals (Cl) as well as p values (Wald tests) derived from a logistic mixed-effects model for seroconversion at baseline (n=2749)

aOR [95% CI] p-value

Blood group (0 vs. non-0) ——i 0.018

Profession: physicianf ~ +——&—1— 0.558

Profession: nurse ———— 0.317

Profession: other with patient contact | —— 0.788

Exposure to patients without COVID-19 —e— 0.888

Exposure to patients with COVID-19 | . — 0.058

Exposure to coworker with COVID-19 —p— 0.809

Household member with COVID-19 aOR 8.7 [6.1-12.3] < 0.001

Other private COVID-19 exposure | g 1 < 0.001

Regional incidence until March 2021 | L S 0.001

Institutional FFP-2 policy: general use - s e . . . . , 0.996
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Fig. 4 Risk factors associated with SARS-CoV-2 seroconversion (multivariate model) at follow-up. Adjusted odds ratios (aOR) and 95% confidence
intervals (Cl) as well as p values (Wald tests) derived from a logistic mixed-effects model for seroconversion at survey 2 (n=2139)
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follow-up 59% (1272/2139) of participants had SARS-
CoV-2 PCR testing. Serological testing was positive in
93% (54/58) of participants with positive SARS-CoV-2
PCR at baseline and in 95% (227/239) of participants at
follow-up. 45% (45/99) of participants with seroconver-
sion at baseline and 21% (63/290) with seroconversion
at follow-up did not report previous positive PCR test
results.

Discussion

In this multicentre prospective cohort study, one sixth
of participating HCW were seropositive for SARS-
CoV-2 as by early 2021. The most important risk factor
for seroconversion was household exposure to a SARS-
CoV-2 infected individual. Occupational risk factors
such as exposure to COVID-19 patients and contact with
SARS-CoV-2 positive co-workers were associated with
seroconversion during the first pandemic wave. Dur-
ing the second wave of the pandemic non-occupational
contact with persons with SARS-CoV-2 infection and
the regional COVID-19 incidence were identified as risk
factors for seroconversion. Interestingly, the healthcare
institutions’ mask policy (surgical mask vs. FFP-2 mask)
did not affect the risk of HCW to seroconvert.

Household exposure to a confirmed COVID-19 case
has been reported to be a major risk factor for sero-
conversion among HCW in previous studies [8, 10, 11].
However, it is difficult to dissect the exact sequence of
infections as asymptomatically infected HCW may also
transmit the virus to household members who subse-
quently develop symptomatic disease. A recent Scot-
tish study reported a two-fold increased risk for hospital
admissions of household members of HCW compared to
the general population [28], suggesting that HCW may
play an important role in the spread of SARS-CoV-2.

An interesting finding of our study is the shift from
occupation related infections at baseline to non-occu-
pational infections at follow-up. This finding might be
related to the adaption of the general preventive meas-
ures against COVID-19 in Switzerland after the first pan-
demic wave: during the first wave, the imposed lockdown
reduced social life to a minimum. This might have limited
non-occupational transmission significantly. In the later
course, loosening the pandemic measures might have led
to more non-occupational transmissions among HCW.
Accordingly, we found an association between non-occu-
pational contact with persons with SARS-CoV-2 and the
regional COVID-19 incidence and seroconversion at fol-
low-up but not at baseline.

A factor that may further have reduced occupational
transmissions over time is the increasing number of
HCW who reported to have performed a diagnostic
PCR test for SARS-CoV-2 from 17% at baseline to 59%
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at follow up. Accordingly, the number of missed SARS-
CoV-2 infections prior to serology decreased from 45
to 21%. Testing of HCW and consequent isolation of
infected individuals may have also reduced occupation
related transmission over time.

In our study, HCW with direct exposure to COVID-19
patients were at increased risk for seroconversion during
the first pandemic wave. This finding is consistent with
previous reports [8, 9] and it might reflect important lim-
itations of protective measures probably due to uninten-
tional breaches of safe practice standards or insufficient
knowledge in the handling of the personal protective
equipment.

Interestingly, we did not find a significant association
between the healthcare institutions’ FFP-2 mask policy
and the risk for seroconversion among HCW. Even in the
subgroup of HCW with direct exposure to COVID-19
patients, we did not find an association. In this point our
results differs from those recently published by Haller
et al. who reported lower seroconversion rates among
HCW with frequent (> 20 patients) COVID-19 exposure,
who preferentially used FFP-2 masks [29]. In the study
of Haller et al. the authors assessed the use of different
mask types individually for each employee, while our
study focussed on the mask recommendation on an insti-
tutional level.

We observed that HCW with blood group O were less
likely to have detectable SARS-CoV-2 antibodies. Several
previous studies have also identified an association of the
ABO blood group type and the susceptibility to COVID-
19 with a protective effect of blood group O [30].

One strength of our study was the comprehensive
enrolment of a high proportion of HCW at thirteen HCIs
located in the same geographical region. The different
FFP-2 mask policies of these institutions, which remained
unchanged over time, allowed us to analyse comprehen-
sively their impact on the HCWS’ risk for seroconversion.
Additionally, we followed participants longitudinally and
performed serological measurements after the first and
during the second pandemic wave. This allowed us to
analyse the shift in risk factors for seroconversion among
HCW during the course of the pandemic.

Some limitations of our study deserve discussion.
Infections with SARS-CoV-2 were defined as serocon-
version and were methodologically captured with delay.
Potentially memory bias in reporting exposure and
behaviours may have influenced the results. Moreover,
causality between reported exposures and seropositivity
can only be assumed but not be proven.

Participating health care institutions were not rand-
omized to different mask policies, but were free to choose
their mask strategy. Even though we adjusted our analysis
for different confounding factors, the results might have
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been affected by the non-randomized study design. As
HCW were not exclusively exposed to SARS-CoV-2 at
work, but also during non-occupational activities, the
beneficial effect of FFP-2 masks for occupational safety
might have been overlaid by the effect of non-occupa-
tional factors. We would therefore like to highlight that
our findings regarding the healthcare institutions’ mask
policy only apply during periods of heavy non-occu-
pational SARS-CoV-2 exposure of HCW. The higher
COVID-19 incidence in the regions where HCI favoured
a general use of FFP-2 masks might have additionally
diluted the potential protective effect of FFP-2 masks
for occupational SARS-COV-2 exposure. As part of the
study we have not assed the compliance with mask policy
and the other protective measure. Further, the effect of
FFP-2 masks in our study may have been limited by scant
instructions for safe use of these devices. Especially the
lack of systematic mask fitting tests may have affected
our results. The inconvenience associated with wearing
FFP-2 masks may have also hampered the compliance of
employees of the respective healthcare institutions.

Conclusions

We identified that exposure to SARS-CoV-2 household
members was the risk factor with the strongest asso-
ciation for seroconversion among HCW. In addition,
HCW with direct exposure to COVID-19 patients were
at increased risk for seroconversion. Despite this find-
ing, the healthcare institutions’ mask policy (surgical
face masks type IIR vs. FFP-2 masks) had no effect on the
proportion of seropositive health care employees at the
respective institution during this pandemic with heavy
non-occupational SARS-CoV-2 exposure.
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