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Abstract 
Background: Healthcare workers (HCWs) are more vulnerable to 
COVID-19 infection. Tracing and screening cases among healthcare 
workers are essential to overcome the spread of COVID-19. We held 
surveillance at the second-referral hospital in Surabaya, Indonesia, to 
inspect the associating factors of infected HCWs. 
Methods: From 776 HCWs, we conducted a structured retrospective 
review of all COVID-19-confirmed HCWs and ones having contact with 
COVID-19 patients between February-July 2021. We associated general 
characteristics (i.e age, gender, working sites, etc) of the sample with 
the positive cases, analyzed the vaccination status, then did bivariate 
and multivariate regression logistic analyses to determine related 
factors putting HCWs at risk for COVID-19 infection.   
Results: Bivariate analysis significantly revealed that 72.86% patients 
had a close contact (OR = 2.61; p<0.05), with medical staffs as the most 
frequent source (85.71%; OR = 2.19; p=0.033), for > 15 minutes contact 
duration (90%; OR = 1.1; p<0.05). Healthcare workers wearing proper 
PPE (N-95 and face shields) were significantly less exposed to COVID-
19 (OR = 0.47; p<0.05; and OR = 0.46; p<0.05). Even fully-vaccinated 
samples were still prone to infection. (OR=1.25; p= 0.042). Common 
symptoms consisted of fever, rhinorrhea, sore throat, and vomiting 
(p=0.025l p=0.002; p<0.05; p=0.002). Multivariate regression logistic 
analysis disclosed that the use of N95 masks, contact duration >15 
minutes, and the vaccine were the most influential factors (aOR = 1.72. 
95% CI (1.029-2.88); aOR = 3.92. 95% CI (1.75-8.78); aOR = 0.39. 95% CI 
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(0.13-0.82 )) 
Conclusions: Close contact, lack of compliance in wearing N95 masks, 
and unvaccinated status are risk factors for COVID-19 exposure to 
HCWs; thus, to achieve maximum prevention of intra-hospital 
transmission, the use of N-95 masks, contact avoidance, and 
vaccination, along with immediate tracing and strict health-protocols 
are all compulsory.
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Introduction
COVID-19 has initiated worldwide outbreak inevitably threatening healthcare workers. High transmission rate of SARS-
CoV-2 poses healthcare workers at risk whenever they are in contact with infected patients.1,2 Globally, healthcare
workers (HCWs) constitute nearly 7% of all COVID-19 cases.2 A prospective cohort study of a large healthcare worker
population in the USA and UK revealed more than three times higher risk of infection amongst HCWs than the general
population.3 Conversely, a study from Italy showed a lower infection rate of exposed HCWs within 50 days monitoring
(0.70%).4 In developing countries, the more HCWs get infected, the more disrupted health system will be.

Several factors, e.gwork department in hospital, duration of exposure, and PPE use have been shown to correlatewith the risk
of COVID-19 transmission.1,5,6 However, many studies have reported the effectiveness of vaccine in reducing the incidence
of hospitalized infections. During the first 50 days of follow-up following the vaccination campaign, when the majority of
HCWs had not yet attained a state of full protection in accordance with the Summary of Product Characteristics (SPC) of
COVID-19 vaccine, a study at the PolinicoBariGeneralHospital in Italy revealed a decline in SARS-COv-2 infection among
HCWs. At least seven days after receiving the second dosage, individuals who have received the vaccine are regarded as
protected against COVID-19.7 Nevertheless, the SARS-CoV-2 mutation and various antibody put HCWs at risk for
breakthrough infection, even after being fully vaccinated.8–10 Therefore, comprehensive contact tracing has become one
of the critical strategies by governments to ensure healthcare workers’ and patients’ safety.11

Contact tracing is a crucial mechanism for breaking the chain of infectious diseases by identifying, quarantining, and
monitoring contacts of infected individuals.12 Contact tracing surveillance ensures detailed information about confirmed
and suspected cases in the community. The growth of incidence can be controlled through effective contact tracing.More
practical ways are needed to perform the screening and tracing process.13 Digital applications or platforms have an
excellent potential in implementing those steps efficiently without direct physical contact with infected individuals.14–16

Infected HCWs commonly complain of fever, cough, shortness of breath, and sore throat. A study inMalaysia on tracing
HCWs showed that the prevalence of healthcare workers infected with COVID-19 was around 0.3%.17 In Indonesia, a
study by Soebandrio et al. in Jakarta showed that of all 1201 healthcare workers, 7.9% were infected with regular
symptoms such as cough, malaise, fever, shore throat, runny nose, and myalgia.18

Since the pandemic is not yet over, we aim to portray the tracing system of COVID-19 staff in one of the teaching
hospitals in Indonesia as a preliminary study to develop a mobile-based application as an innovation for the contact
tracing process. We inspect and analyze several factors associated with COVID-19-confirmed HCWs.

Methods
Population studies
This study was conducted in a COVID-19 secondary referral hospital in Surabaya, Universitas Airlangga Hospital,
Indonesia. In January 2021, Indonesia was in the middle of the first COVID-19 wave. The incidence declined from
February until May and rose again in June-August 2021 as the second wave attacked.19 Data in this study were collected
retrospectively from the contact tracing surveillance database during February-June 2021 and associated general
characteristics (i.e age, gender, working sites, etc) of the sample with the positive cases, regardless of the vaccination
status (complete or incomplete). The database was composed of the online questionnaire filled out by healthcare workers
suspected of having COVID-19 exposure during their work and signed informed consent prior to the study. It was
developed and modified from a previous study database for specific healthcare workers.20,21 Universitas Airlangga
Hospital Ethical Committee had approved this study with the ethical clearance number: 174/KEP/2021.

Contact tracing procedure
Contact tracing was conducted by the Infection Prevention and Control Team. HCWs exposed to COVID-19-confirmed
patients without appropriate personal protective equipment (PPE) were asked to fill in an online questionnaire to
determine close contact with a confirmed case. The questionnaire comprised of the name, age, ward unit, date of contact,
duration of contact, surrounding environment (indoor or outdoor), the physical distance between staffs, and PPE use.

REVISED Amendments from Version 1

We added the comparison cited from the literature as advised.
We explained the mean duration of isolation and time-to-onset.
We compared our limitations to ones in the advised literature.

Any further responses from the reviewers can be found at the end of the article
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The use of personal protective equipment (PPE) refers to the National Guideline Recommendation.22,23 The criteria for
close contact were as follows: 1) If there was contact with the asymptomatic COVID-19 case two days before tested
positive; 2) Contact with symptomatic COVID-19 case two days before symptoms appear; 3) Contact
duration>15 minutes with a distance of ≤ 1.8 meters without proper PPE. Staff considered to have had close contact
underwent quarantine and nasopharyngeal/oropharyngeal swab for SARS-CoV-2 detection (Figure 1).

Working areas were stratified to: 1) Low risk: green zone (non-COVID-19 ward, management office); 2) Intermediate
risk: yellow zone (non-COVID-19 ICU, emergency triage, emergency unit); 3) High risk: red zone (COVID-19 ward and
outpatient clinic).

Statistical analysis
Contact tracing data will be shown as descriptive studies, including characteristics ofHCWs such as gender, age, unit, and
symptoms. We analyzed the data using SPSS version 24 (Chicago. Illinois. USA; RRID: SCR_002865). We analyzed
general characteristics, including age, gender, working sites, close contact, contact duration, vaccination status, and other,
then correlate them with infected HCWs. To calculate the risk value, we used chi-square in the two-category group.

Staff contact with patients/staff 

confirmed COVID-19 

Contact with asymptomatic confirmed COVID-19 case 
→ Tracing starts two days before confirmation test of confirmed case 

Contact with symptomatic confirmed COVID-19 case 
→Tracing starts two days before symptoms of confirmed case 

Staff fills in the online contact tracing form 

Categorized to close contact criteria, if: 

a. The staff lives together with confirmed COVID-19 staff 

b. Not using proper PPE (N95/KN95 mask. goggles. face shield. 

gown/coverall) 

c. Contact duration more than 15 minutes 

d. Contact distance less than 1.8 meters 

e. Last contact with confirmed staff/patient <14 days 

Not meet the criteria 

No Symptom Symptom (+) 

Education  

No further 

testing 

Outpatient clinic 

and COVID-19 

test as indicated 

Meet the Criteria 

(Self-quarantine until the PCR results) 

Symptom (+) No Symptom 

COVID-19 

clinic 
PCR SARS CoV-2 

NEGATIVE POSITIVE

Back to Work Quarantine and 

medication as indicated 

Figure 1. Contact tracing flowchart.
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A simple logistic regression test was used to analyze the group of more than two categories. We carried out multivariate
logistic regression analysis to see the interaction of factors from the characteristics of the sample, use of PPE, and vaccine
status on the risk of COVID-19 infection in health care workers.

Tracing flowchart

Results
There were 75.8% staffs filling out the surveillance form during the second wave. which was thrice higher than at the end
of the first wave. Sixty percent participants had close contact with infected persons during the secondwave (see Table 1a).
Mean duration of self isolation was 10.5 days, whereas mean time-to-onset in asymptomatic and symptomatic patients
was 1.66 and 1.34 days, respectively (see Table 1b).

Seventy staffs were tested positive for COVID-19. Most of them were female, aged between 25-34, and living in
Surabaya. Confirmed patients having close contact reached 72.86% (OR = 2.61; p < 0.05) mostly for >15 minutes (90%)
(OR = 1.1; p < 0.05) andwith medical staff as themost frequent source (85.71%) (OR = 2.19; p = 0.033).Mostly, infected
HCWs developed symptoms within 10 days (98.57%). Most of them had shifts in the non-covid ward (42.86%). Risk
assessment showed that most of themwere at intermediate one (72.86%). Patients with both positive and negative results
for COVID-19 had been previously vaccinated (OR = 3.19; p < 0.05). Even confirmed patients mostly had complete
doses of COVID-19 vaccines (OR =1.25; p < 0.05) (see Table 2).

Below we present the distribution of personal protective equipment (PPE). HCWs who wore N95 masks and face shields
were not likely to be positive (OR = 0.47; p = 0.003 and OR = 0.46; p = 0.025, respectively). On the other hand, patients
that did not wear the PPE tended to be positive for COVID-19, although insignificant (see Table 3).

Confirmed patients mostly were symptomatic (62.86%) (OR = 3.92; p < 0.05). They experienced cough (17.14%)
(OR = 1.82; p = 0.074), rhinorrea (15%) (OR = 2.56; p = 0.002), fever (10%) (OR = 2.59; p = 0.025), sore throat (32.86%)
(OR = 2.9; p < 0.05), and cephalgia (7.14%)(OR = 1.93; p = 0.183). They neither experienced dyspnea nor anosmia.
Meanwhile, symptomatic HCWs with negative swab results presented with cough (10.20%), sore throat (14.31%),
rhinorrhea (9.63%), and fever (4.11%) (see Table 4).

Multivariat regression logistic analysis for HCWs risk factors showed that the use of N95 masks, contact duration >
15minutes, and the vaccinewas themost influential factor (aOR= 1.72. 95%CI (1.029-2.88); aOR= 3.92. 95%CI (1.75-
8.78); aOR = 0.39. 95% CI (0.13-0.82))(see Table 5).

Discussion
Pneumoniae outbreak caused by severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) have caused pneu-
monia coronavirus disease (COVID-19), which spread rapidly throughout the world.24 SARS-CoV-2 infection can be
asymptomatic or cause mild to critical symptom.25 The nature of the spread of the SARS-CoV-2 virus is still unclear, but
what can be known is that prevention of its spread is related to demographic dynamics, population attitudes, and
preventivemeasures. The outbreak in theHunan area brought preventionmovements in the form of non-pharmacological
measures, restrictions on mobilization, screening of travelers, isolation, contact tracing, and quarantine.26

Table 1b. Mean duration of self-isolation and time to onset.

Parameter Mean Median

Duration of self-isolation 10.5 days 10 days

Time to onset Asymptomatic 1.66 days 2 days

With symptoms 1.34 days 1 day

Table 1a. Surveillance contact report with confirmed COVID-19 staff.

Time Filled out tracing form Close contact Follow up

Early-Year (End of the first wave COVID-19) 188 (24.2%) 69 (36.7%) 69 (100%)

Middle-Year (Second-wave COVID-19) 588 (75.8%) 353 (60%) 201 (56.9%)
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A study by Yan Ge et al., illustrates that men were found more prevalent to have close contact with COVID-19 patients.
Multivariable analysis based on age, sex, duration of contact, and contact setting on the incubation period, a person is
more at risk of being infected with COVID-19 after 1-3 days of exposure to symptomatic COVID-19 patient (ARR
[adjusted relative risk], 3.4; 95% CI, 1.9-5.8) or day 0 and 2 days after their index patient’s symptom onset (ARR, 2.8;
95% CI, 1.5-5.0). The highest risk occurs both in the home setting and outside the home. Still, in the family cluster, this
complaint will manifest 2-3 days after exposure.27

The common transmissionmodes are conversation, eating in groups, direct contact in a closed roomwithin close distance,
in-hospital care, living together in one house, and sharing a vehicle. Multivariable analysis showed that family members
had an ARR of 8.1 (95%CI, 5.9-11.4), contact with the same patient, and an ARR of 6.0 (95%CI, 1.7-21.0) compared to
other distribution models such as conversation, sharing vehicles, and being in the same space. HCWs exposed to
confirmed patients had lower scores than others but not statistically significant risk of COVID-19 (ARR, 0.4; 95% CI,
0.1-1.7).27

Three retrospective cohort studies evaluated risk factors for the occurrence of COVID-19 in HCWs exposed to
COVID-19. Seventy-two exposed people (clinicians and nurses) in Wuhan, China, had acute complaints. The median
age of the subjects was 31 years, and 69% of HCWs were female; PCR-confirmed COVID-19 occurred in 38.9% (28 of
72HCWs). These HCWsworked at high-risk areas (relative risk [RR], 2.13 [CI, 1.45 to 3.95]), poor handwashing before
and after patient contact (RR, 3.10 [CI, 1.43 to 3.95]). 6.73] and 2.82 [CI, 1.11 to 7.18], respectively), longworking hours
(log-rank p = 0.02), and inappropriate use of PPE (RR, 2.82 [CI, 1.11 to 7.18]). Some procedures such as endotracheal
tube removal, cardiopulmonary resuscitation, fiberoptic bronchoscopy, and sputum suction are not associated with an
increased risk of infection. Infected family members also tend to be the source of transmission for HCWs indicating that
transmission can happen outside the hospital as well (RR, 2.76 [CI, 2.02 to 3.77]).28 But our study showed that most of
HCWs get infected after having contact with other medical staffs rather than patients, yet multivariate analysis revealed
that the risk was not significant.

The Centers for Disease Control and Prevention (CDC) defines a person as close contact if the face-to-face distance is less
than six feet, had contact two days before someone is COVID-19 confirmed, with a total duration of contact for

Table 3. Distribution of PPE use.

PPE

Characteristics Positive (n = 70) Negative (n = 706) Total p OR 95% CI

n % n %

Surgical mask Yes 33 47.14 302 42.78 335 0.482 1.193 (0.729 – 1.952)

No 37 52.86 404 57.22 441

N95 mask Yes 27 38.57 404 57.22 431 0.003† 0.469 (0.284 – 0.777)

No 43 61.43 302 42.78 345

Face shield Yes 10 14.29 187 26.49 197 0.025† 0.463 (0.232 – 0.922)

No 60 85.71 519 73.51 579

Hair cap Yes 17 24.29 197 27.90 214 0.518 0.829 (0.468 – 1.466)

No 53 75.71 509 72.10 562

Gloves Yes 17 24.29 213 30.17 230 0.304 0.742 (0.420 – 1.312)

No 53 75.71 493 69.83 546

Cover-all Yes 16 22.86 179 25.35 195 0.646 0.872 (0.487 – 1.563)

No 54 77.14 527 74.65 581

Cover shoes Yes 2 2.86 9 1.27 11 0.285 2.278 (0.482 – 10.756)

No 68 97.14 697 98.73 765

Boots Yes 1 1.43 5 0.71 6 0.512 2.032 (0.234 – 17.640)

No 69 98.57 701 99.29 770

†p < 0.05.
PPE: Personal protective equipment.
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15 minutes. People who have had close contact are supposed to do the nasopharyngeal swab at least five days after close
contact, isolate, and wear a mask as a measure to prevent transmission.29

A meta-analysis study resulted in lower virus spread after applying 1 m distancing between people than < 1 m (n = 10
736, pooled adjusted odds ratio [aOR] 0.18, 95% CI 0.09 to 0.38; risk difference [RD] –10.2%, 95% CI –11.5 to –7.5;
moderate certainty); because distance provides protection (change in relative risk [RR] 2.02 per m; interaction p = 0.041;
moderate certainty). Facemasks provided adequate protection by reducing the risk of infection (n = 2647; aOR 0.15, 95%
CI 0.07 to 0.34, RD –14.3%, –15.9 to –10.7; low certainty), with more substantial power on HCWs using N95 or similar
respirators than disposable surgical masks (e.g., reusable 12–16-layer cotton masks; p = 0.090; posterior probability
>95%, low certainty). Goggle users also benefited from infection protection by reducing the risk of infection (n = 3713;
aOR 0.22, 95% CI 0.12 to 0.39, RD –10.6%, 95% CI –12.5 to –7.7; low certainty).30

In Indonesia, a study from Soebandrio et al. showed that six COVID-19 confirmed HCWs did aerosols procedure, and
half of them did not use N95masks. One of those six cases was hospitalizedwith pneumonia (16.7%).18 Furthermore, our
study disclosed that a lot of HCWs who did not wear any N95 mask, had close contact for duration > 15 minutes tested
positive. This finding was supported by multivariate analysis showing its high significance for duration > 15 minute and
wear N95 mask.

In Malaysia, of 1174 HCWs, 17 HCWs were tested positive for COVID-19 (12 HCWs had work-related exposure and
5 HCWs had community exposure–close contact) tested positive for COVID-19 presenting with fever (p < 0.001) and
respiratory symptoms–cough (p = 0.003), shortness of breath (p = 0.015) and sore throat (p = 0.002).17

Table 4. Distribution of patients’ symptoms.

Symptoms

Characteristics Positive (n = 70) Negative (n = 706) Total p OR 95% CI

n % n %

Symptoms Yes 44 62.86 213 30.17 257 0† 3.917 (2.350 – 6.528)

No 26 37.14 493 69.83 519

Cough Yes 12 17.14 72 10.20 84 0.074 1.822 (0.934 – 3.552)

No 58 82.86 634 89.80 692

Rhinorrhea Yes 15 21.43 68 9.63 83 0.002† 2.559 (1.372 – 4.772)

No 55 78.57 638 90.37 693

Fever Yes 7 10.00 29 4.11 36 0.025† 2.594 (1.092 – 6.159)

No 63 90.00 677 95.89 740

Sore throat Yes 23 32.86 101 14.31 124 0† 2.931 (1.706 – 5.037)

No 47 67.14 605 85.69 652

Diarrhea Yes 2 2.86 9 1.27 11 0.285 2.278 (0.482 – 10.756)

No 68 97.14 697 98.73 765

Cephalgia Yes 5 7.14 27 3.82 32 0.183 1.934 (0.721 – 5.194)

No 65 92.86 679 96.18 744

Myalgia Yes 2 2.86 17 2.41 19 0.817 1.192 (0.270 – 5.269)

No 68 97.14 689 97.59 757

Dyspnea Yes 0 0.00 3 0.42 3 0.585 -

No 70 100.00 703 99.58 773

Vomiting Yes 3 4.29 4 0.57 7 0.002† 7.858 (1.723 – 35.850)

No 67 95.71 702 99.43 769

Anosmia Yes 0 0.00 1 0.14 1 0.753 -

No 70 100.00 705 99.86 775

†p < 0.05.
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In Indonesia, the most common clinical findings in infected were cough (61.6%), malaise (52.1%), fever (45.2%),
sore throat (45.2%), headache (45.2%), runny nose (30.1%) and muscle pain (30.1%). Further analysis showed that
respiratory and extra-pulmonary manifestation could also appear. People in the age group >50 years tend to present with
more complains than ones in age group <29 years.18

A study from Atnafie et al. showed that HCWs aged 25–34 years had 80 times lower risk than those aged 18–24 years
(aOR = 0.20, 95% CI = 0.041–0.96). HCWs aged 35–44 years had 87 times lower risk than subjects aged 18–24 years
(aOR = 0.13, 95% CI = 0.02–0.86). Furthermore, HCWs living in the same house with more than six members are four
times more prone to COVID-19 than those with < 3 members (aOR = 3.77, 95% CI = 1.07–13.26). Long working
experience increases awareness for COVID-19 infection. HCWs who have worked 21–30 years have a lower risk of
infection than those who have only worked for one year (AOR = 0.01, 95% CI = 0.01–0.06).31 Our data showed that the
age group of HCWs is not related to the risk of COVID-19 infection.

During the Delta wave, of 488 unvaccinated participants wit median follow-up of 43 days (IQR = 37–69 days; total =
24,871 days) 19 people were infected with SARS-CoV-2 (94.7% symptomatic). On the other hand, 2,352 subjects were
fully vaccinated during a median follow-up of 49 days (IQR = 35–56 days; total = 119,218 days) and 24 people were
infected with SARS-CoV-2 (75.0% symptomatic). Adjusted VE during this wave was 66% (95% CI = 26%–84%)
compared to previous period [91% (95% CI = 81%–96%)].32

Table 5. Stepwise multivariate regression logistic analysis for risk factors of COVID-19 exposure.

adjusted OR 95% Confidence Interval p-Value

Lower Upper

Step 1 Vaccine status 0.36 0.105 1.264 0.11

Vaccine full dose 1.12 0.450 2.784 0.81

Close contact 0.91 0.427 1.933 0.80

Duration contact > 15 minute 3.62 1.422 9.201 0.01†

Contact medical staff 0.87 0.363 2.091 0.76

Face shield 1.27 0.542 2.985 0.58

Masker N95 1.50 0.838 2.675 0.17

Step 2 Vaccine status 0.33 0.129 0.842 0.02†

Close contact 0.91 0.426 1.928 0.80

Duration contact > 15 minute 3.63 1.426 9.233 0.01†

Contact medical staff 0.88 0.365 2.103 0.77

Face shield 1.30 0.562 2.999 0.54

Masker N95 1.49 0.834 2.652 0.18

Step 3 Vaccine status 0.33 0.130 0.846 0.02†

Duration contact > 15 minute 3.86 1.720 8.648 0.00†

Contact medical staff 0.85 0.368 1.939 0.69

Face shield 1.32 0.580 3.019 0.51

Masker N95 1.51 0.854 2.665 0.16

Step 4 Vaccine status 0.33 0.129 0.844 0.02†

Duration contact > 15 minute 3.90 1.743 8.733 0.00†

Face shield 1.42 0.666 3.016 0.36

Masker N95 1.55 0.892 2.701 0.12

Step 5 Vaccine status 0.32 0.126 0.816 0.02†

Duration contact > 15 minute 3.92 1.753 8.776 0.00†

Masker N95 1.72 1.029 2.880 0.04†

†p<0.05.
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In the period of December 14th, 2020–August 14th, 2021, complete vaccination with COVID-19 vaccines was 80%
effective in preventing infection among HCWs.32 Soegiarto et al examined total dose inactivated virus vaccination in
health workers in Indonesia and disclosed that even fully vaccinated still had a breakthrough infection.10 Our study
showed similar result that the vaccined HCWs still have a risk to be infected.

Compilation from our study at a secondary hospital in Surabaya showed that close contact (72.86%; OR= 2.61; p < 0.05),
contact source from medical staff (85.71%; OR = 2.19; p = 0.033), and contact duration > 15 minutes (90%; OR = 1.1;
p < 0.05) showed significant differences. Similar to previous studies, PPE (N95 and face shields) was evidently found
effective in reducing the (OR = 0.47; p < 0.05; and OR = 0.46; p < 0.05, respectively). In the meantime, bivariate analysis
determined that both vaccinatedHCWs (OR=3.2; p = 0.001) and fully-vaccinatedHCWs (OR=1.25; p = 0.042) still had
the risk of infection. Multivariate regression logistic analysis showed that the use of N95 masks, contact duration
>15minutes, and the vaccination were themost influential factor [aOR= 1.72; 95%CI (1.029-2.88); aOR= 3.92; 95%CI
(1.75-8.78); aOR = 0.39. 95% CI (0.13-0.82)].

Our study comes with some limitations. We did the test simultaneously resulting in biased result—positive result in one
work area, negative in another. Furthermore, we could not clearly identify the exposures leading to infection as an
observational study. Data on PPE use were limited, self-reported, and did not include specifics on each item used (i.e sub-
optimal handwash). This study also did not consider family members who also had the infection. As stated in a similar
result by Piasecki et al, rapid and focused tracing in high risk contacts can provide a better picture of a pandemic
situation.33 Therefore, other factors can be examined in further research.

Conclusion
Our study shows that close contact with COVID-19 patients, not wearing N95 masks, and not getting vaccinated are risk
factors for HCWs to get infected with COVID-19. Therefore, adherence to N-95 masks, close contact avoidance, and
complete vaccination are all mandatory. Proper and rapid testing is undoubtedly another key strategy in minimizing the
spread of infection.

Data availability
Underlying data
Figshare: Repository Data of Analysis of Contact Tracing Surveillance for COVID-19 among Healthcare Workers in
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Extended data
Figshare: Repository Data of Analysis of Contact Tracing Surveillance for COVID-19 among Healthcare Workers in
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healthcare workers risk factor.
Introduction: Authors correctly express the general concept of tracing and screening cases 
among healthcare workers and the importance of protecting healthcare workers to protect 
frail patients. It's useful to add a comparison with a European hospital in line 7 e.g. 
(Vimercati L, De Maria L, Quarato M, Caputi A, et al. 2021)1 
 

○

The study was carried out in the period February-July 2021 - so the benefit of vaccination 
in reducing the incidence of COVID19 in this period can be reported; so I suggest 
comparison with the impact of the HW vaccination in an Italian hospital in the same period 
(line 8) - e.g. (Stefanizzi P, Martinelli A, Ferorelli D, Soldano S, et al. 2021)2. You could try to 
estimate the effectiveness of vaccine in your sample. 
 

○

Methods and results: it's a retrospective study and the database was composed of the 
online questionnaire; the analysis aims to evaluate distribution and risk factors of COVID-19 
exposure. Information bias probably are reported in database. 
 

○

Data of quarantine (how long) can be further clarified. Probably the average and median 
time interval between contact and reporting symptoms can be reported 
 

○

Authors correctly underline the limits of that study that affected the quality of final results 
(family members, contacts outside the workplace, use of DPI);  also the limits of contact 
tracing in epidemic control can be discussed in the last paragraph of the discussion - this 
article can be an important comparison - (Piasecki T, Mucha PB, Rosińska M. 2021)3

○
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