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ABSTRACT

Introduction: Understanding the pandemic characteristics and risk factors associated with COVID-19 infection among healthcare 
workers (HCWs) in hospitals is crucial for both preventing and controlling the spread of COVID-19 and safeguarding healthcare 
personnel. In our study, our objective was to examine the risk factors for SARS-CoV-2 infection among HCWs and to assess the disease’s 
transmission characteristics and impact on the workforce.

Materials and Methods: Healthcare workers at Ankara Bilkent Şehir Hastanesi with positive (cases) and negative (control) results on 
SARS-CoV-2 reverse-transcriptase polymerase chain reaction (RT-PCR) tests were enrolled. Following the initial case in our country, 
follow-up forms were implemented for HCWs with a history of contact and COVID-19 infection at our hospital. Healthcare workers 
were subjected to active surveillance for follow-up. Demographic characteristics of HCWs, including occupation, the unit of employment, 
and risky contact status, were documented. Additionally, the duration of hospitalization for cases, administered treatments, and 
overall workforce loss were assessed. A comparison between the case and control groups was conducted regarding the aforementioned 
characteristics to explore factors influencing the onset of COVID-19 infection among HCWs. The SPSS 18.0 software was utilized for 
data analysis.

Results: One thousand five hundred fifty-nine cases were evaluated. The mean age of the patients was 31.3 ± 8.61, and 75.1% were 
male. At the time of diagnosis, 50.9% of the HCWs were assigned to non-COVID-19 areas, 24.6% were working in the COVID-19 
intensive care unit (ICU), and 24.5% were stationed in the COVID-19 ward. Fifty-one point three percent of the cases had a risky 
contact history. Risky contact was most frequently reported with patients (43.2%) and via close contact (99.3%). Of the cases, 84.2% 
exhibited symptoms, and 141 individuals were monitored through hospitalization. The hospitalization duration was 10.1 ± 13.9 
days (1-150 days). The total workforce loss was 12.9 ± 7.1 days (median 10 days). Recovery was observed in 99.9% of cases. In a 
multivariate analysis of 742 individuals in the control group and 1559 in the case group, it was found that compared to individuals 
working in non-COVID-19 areas, those working in COVID-19 wards experienced a 70.2% lower risk of SARS-CoV-2 RT-PCR positivity. 
Similarly, those working in COVID-19 ICUs had a 57.8% lower risk (OR= 0.298, 95% CI= 0.225-0.394, p< 0.001, OR= 0.422, 95% 
CI= 0.308-0.577; p< 0.001, respectively).

Conclusion: During a pandemic, all healthcare workers need to exercise caution regardless of their work setting, not just those in 
high-risk areas.
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INTRODUCTION

The COVID-19 pandemic posed huge 
challenges to healthcare workers (HCWs). The 
increased risk of SARS-CoV-2 virus transmission 
is one of these challenges. In addition, the 
increasing number of cases with the pandemic 
implied working in overcrowded units, long 
working hours for the compensation of ill or 
quarantined colleagues, additional administrative 
duties, notification obligations, a heightened 
workload such as tracking contacts, prolonged use 
of personal protective equipment (PPE), limited 
contact with colleagues, and fear of transmission 
of the disease to their own families[1-4]. Under 
all these negativities and stress, HCWs continued 
to work enthusiastically. The increasing number 
of cases demonstrated the importance of a 
functioning health system and the need for 
HCWs. 

The prevalence of SARS-CoV-2 infection 
among HCWs was 3.46-28.9% in China, 12.9% 
in Massachusetts (USA), 38% in Madrid (Spain), 
14% as per the Spanish Ministry of Health, and 
14.5% in the United Kingdom[5-8]. Until May 8, 
2020, it was stated that 152.888 HCWs were 
infected worldwide[9]. In Türkiye, it was reported 
that the number of infected HCWs exceeded 
120.000 until December 9, 2020, as more than 
10% of HCWs were infected and 216 HCWs 
died[10].

Infected healthcare workers and patients 
in the hospital setting can play a critical 
role in facilitating transmission and increasing 
spread[11,12]. Understanding the epidemic 
characteristics and risk factors of COVID-19 
infection in hospitals, especially among healthcare 
workers, is indispensable for preventing and 
controlling COVID-19. Healthcare workers 
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Giriş: Hastanelerde, sağlık çalışanları arasında COVID-19 infeksiyonunun salgın özelliklerini ve risk faktörlerini anlamak, hem COVID-
19’un önlenmesi ve kontrolü hem de sağlık çalışanı korumak adına büyük önem taşımaktadır. Çalışmamızda, sağlık çalışanlarında 
SARS-CoV-2 infeksiyonu risk faktörlerini araştırmayı, hastalık, bulaş özelliklerini ve iş gücü kaybını değerlendirmeyi amaçladık.

Materyal ve Metod: Ankara Bilkent Şehir Hastanesinde çalışan, SARS-CoV-2 reverse-transcriptase polymerase chain reaction (RT-PCR) 
testi pozitif (vaka) ve negatif (kontrol) olan sağlık çalışanları çalışmaya dahil edildi. Ülkemizde ilk vakanın görülmesiyle birlikte temaslı 
ve COVID-19 olan sağlık çalışanları için takip formları oluşturuldu. Sağlık çalışanları aktif sürveyans ile takip edildi. Sağlık çalışanlarının 
demografik özellikleri, meslekleri, çalıştıkları birim, riskli temas durumları kaydedildi. Hastanede kalış süresi, tedaviler ve toplam iş gücü 
kaybı hesaplandı. Sağlık çalışanlarında COVID-19 gelişimine etki eden faktörleri araştırmak için vaka ve kontrol grubu yukarıda belirtilen 
özellikler açısından karşılaştırıldı. Verilerin analizinde SPSS 18.0 programı kullanıldı.

Bulgular: Çalışmamıza 1559 SARS-CoV-2 RT-PCR pozitif sağlık çalışanları dahil edildi. Vakaların yaş ortalaması 31.3 ± 8.61, %75.1’i 
erkekti. COVID-19 tanısı aldığında sağlık çalışanlarının %50.9’u COVID-19 dışı alanlarda, %24.6’sı COVID-19 yoğun bakım ünitesinde 
(YBÜ), %24.5’i COVID-19 servisinde çalışmaktaydı. Vakaların %51.3’ünün riskli teması mevcuttu. Riskli temas en sık hasta (%43.2) ile 
ve yakın temas (%99.3) şeklinde gerçekleşmişti. Vakaların %84.2’si semptomatikti ve 141’i hastaneye yatırılarak izlendi. Hospitalizasyon 
süresi 10.1 ± 13.9 gündü (1-150). Toplam iş gücü kaybı 12.9 ± 7.1 gündü (medyan 10). Vakaların %99.9’u iyileşti. Kontrol (n= 742) 
ve vaka (n= 1559) gruplarının çok değişkenli analizi sonucunda, SARS-CoV-2 RT-PCR pozitifliği, pandemi dışı alanlarda çalışan sağlık 
çalışanlarına göre, pandemi servisinde çalışan sağlık çalışanlarında %70.2, pandemi YBÜ’de çalışan sağlık çalışanlarında ise %57.8 
daha düşük bulundu (sırasıyla; OR= 0.298, %95 GA= 0.225-0.394; p< 0.001, OR= 0.422, %95 GA= 0.308-0.577; p< 0.001).

Sonuç: Salgın durumlarında sadece riskli alanlardaki sağlık çalışanları değil, tüm personel her alanda dikkatli olmalıdır.

Anahtar Kelimeler: Sağlık personeli; COVID-19; SARS-CoV-2; Klinik özellikler; Risk faktörleri 
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represent a wide diversity, not only in the 
spectrum of occupations but also in demographic 
and socio-economic conditions[13].

The present study aimed to investigate the 
risk factors for SARS-CoV-2 infection and 
evaluate the clinical course of the disease, the 
risk of exposure, and the loss of labor among 
our hospital staff. 

MATERIALS and METHODS

Our study was carried out in Ankara Bilkent 
City Hospital. In our hospital, follow-up forms 
were created for the follow-ups of contact 
history and COVID-19 infection status of HCWs 
per the Turkish Ministry of Health’s COVID-19 
guidelines[14]. Healthcare workers were monitored 
by the Infection Control Committee (ICC) 
through the use of pre-prepared forms for active 
surveillance. Between March 17, 2020, and 
February 28, 2021, HCWs (cases) with positive 
nasopharyngeal SARS-CoV-2 reverse-transcriptase 
polymerase chain reaction (RT-PCR) test results 
were included in the study. The control group 
consisted of HCWs (controls) whose SARS-CoV-2 
RT-PCR test results were negative during this 
period. This prospective observational cohort 
study was approved by the Turkish Ministry 
of Health and Ankara Bilkent City Hospital 
Ethics Committee 1 (approval number: E1-22-
2416). Written consent was not obtained from 
the participants due to the nature of the 
data collection, which involved epidemiological 
surveillance data.

The study recorded demographic characteristics 
such as age, gender, comorbid diseases, smoking 
habits, occupation, involvement in direct patient 
care, the specific unit where HCWs worked when 
they were diagnosed with COVID-19, and their 
status regarding receiving training on COVID-
19 infection control measures. Additionally, the 
study documented whether there were risky 
contacts, specifying the index case (whether it 
was a colleague, patient, or household member), 
the type of contact (intense or close contact), 
the personal protective equipment (PPE) used 
by the healthcare worker during risky contact, 
and the mask-wearing status of the index case. 
Hospitalization status and duration of the cases, 
treatments received, and total labor loss were 

evaluated. The case and control groups were 
compared in terms of the aforementioned 
characteristics to investigate the factors affecting 
the development of COVID-19 infection in 
HCWs.

Definitions

Healthcare workers was defined as all 
personnel working in healthcare facilities. 
Occupational groups were recorded as doctors, 
nurses, auxiliary health personnel, other auxiliary 
health personnel, supportive personnel, and 
administrative staff. Auxiliary health personnel 
included radiology, portable X-ray, laboratory, 
anesthesia, physical therapy technicians, biologists, 
physiotherapists, audiometrists, and psychologists. 
Other auxiliary health personnel included the 
staff working in the cafeteria, security, waste 
services, and hospital drivers. The group defined 
as supportive personnel was the people who 
assisted the nurses and doctors in patient 
care, cleaning the patient room, and taking/
transporting the patient to any place. The unit 
they worked in was classified as non-COVID-19 
patient areas, COVID-19 ward, and COVID-19 
intensive care unit (ICU).  

“Index case” refers to the patient who has 
tested positive for SARS-CoV-2 via RT-PCR. 
The index case was classified into three groups: 
patient, household, and colleague. Intense contact 
was defined as performing aerosol-generating 
procedures (AGP) on a COVID-19 patient or 
assisting in this procedure. Close contact was 
defined as being within a one meter distance of 
a COVID-19 patient for 15 minutes or more 
within the last 3-4 days, engaging in face-to-
face interaction for 15 minutes or more, direct 
physical contact (e.g., handshake) with a person 
diagnosed with COVID-19, or direct exposure 
to their secretions (e.g., through coughing or 
touching used tissues). Healthcare workers were 
considered risky contact for SARS-CoV-2 virus 
transmission if they were exposed to any of the 
indicated contact patterns without the use of 
appropriate PPE[15,16].  

Statistical Analysis   

Kolmogorov-Smirnov test was used to assess 
the assumption of normality. Normally distributed 
continuous variables were expressed as mean 
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± standard deviation while the continuous 
variables that do not have normal distribution 
were expressed as median (minimum-maximum). 
Categorical variables were summarized as counts 
(percentages).

For non-normally distributed continuous 
variables, differences between groups were tested 
using Mann-Whitney U test. Associations between 
categorical variables were determined by Pearson 
Chi-square/Fisher Exact test analysis.

Univariate logistic regression analysis was 
used to analyze the factors leading to the risk 
of SARS-CoV-2 RT-PCR positivity. A two-
sided p-value <0.05 was considered statistically 

significant. A multivariable logistic regression 
model was employed to predict potential risk 
factors associated with the risk of SARS-CoV-2 
RT-PCR positivity. The variables which had a 
significance level of p< 0.20 from the univariate 
analysis were identified as candidate variables for 
the multivariable model. The multivariable logistic 
regression model was created using the Forward 
LR method.

Results

Our hospital diagnosed 1559 cases between 
March 17, 2020, and February 28, 2021. The 
demographic and clinical characteristics of the 
cases are presented in Table 1. The mean 

Table 1. Demographic characteristics of cases

Cases  
(n= 1559, %) 

Gender  

     Male 1171 (75.1) 

     Female 388 (24.9) 

Age, years, mean ± SD 31.3 ± 8.6 

Comorbid diseases 219 (14)

     Chronic respiratory diseases 59 (26)

     Chronic cardiovascular diseases 45 (24)

     Thyroid disease 40 (18) 

     Chronic rheumatological diseases 26 (11) 

     Diabetes mellitus 21 (9) 

     Other  28  (12) 

Smoker 229 (14.7) 

Profession

     Nurse 941 (60.4) 

     Doctor 255 (16.4) 

     Supportive personnel  161 (10.3) 

     Auxiliary health personnel  90 (5.7) 

     Administrative staff 69 (4.4) 

     Other auxiliary health personnel 43 (2.8) 

Taking part in direct patient care 1427 (91.5)

Unit worked 

     Non-COVID-19 patient areas 794 (50.9)

     COVID-19 ICU 383 (24.6)

     COVID-19 ward 382 (24.5)

Being trained in the prevention of COVID-19 infection prior to the pandemic 1556 (99.8)

SD: Standard deviation, ICU: Intensive care unit.  
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age of the cases was 31.3 ± 8.61 years, and 
75.1% were male. 14% of the cases had at 
least one chronic disease and had smoked.  
The most common comorbid diseases were 
chronic respiratory diseases (26%), chronic 
cardiovascular diseases (24%), and thyroid 
disease (18%). The positive test results were 
detected most frequently in nurses (60.4%) and 
secondly in doctors (16.4%). 91.5% of HCWs 
were directly involved in patient care. At the 
time of the SARS-CoV-2 RT-PCR test positivity, 
50.9% of the HCWs had been working in 
non-COVID-19 areas, 24.6% in the COVID-19 
ICU, and 24.5% in the COVID-19 wards. The 
majority of HCWs had received training in the 
prevention of COVID-19 infection. 

Contact characteristics of the cases are 
summarized in Table 2. Risky contact was most 
common with patient contact (43.2%) and close 
contact (99.3%). Mask use was present in the 
index case in 87.1% of risky contacts. The rate 
of mask usage during contact with healthcare 
workers was recorded at 53.5%.

While 15.8% of the cases were asymptomatic, 
84.2% had at least one symptom (Table 3). The 

most common symptom was sore throat (77.2%). 
Ninety-six point two percent of the cases 
received treatment, and 141 were hospitalized 
and followed up. Mean hospitalization time was 
10.1 ± 13.9 days, and total labor loss was 
12.9 ± 7.1 (median 10) days. Out of the 1559 
cases that were monitored, 99.9% recovered 
from the disease.

Case (n= 1559) and control (n= 742) groups 
were compared to investigate the factors affecting 
SARS-CoV-2 RT-PCR positivity. There was no 
difference between the two groups in terms of 
gender, age, involvement in patient care, and 
comorbidities (p= 0.230, 0.196, 0.280, 0.153, 
respectively). As a result of multivariate analysis, 
the risk of SARS-CoV-2 RT-PCR positivity 
among those working in the COVID-19 wards 
was 70.2% lower than those working in the 
non-COVID-19 areas (OR= 0.298, 95% CI= 
0.225-0.394; p< 0.001). Furthermore, the risk 
of SARS-CoV-2 RT-PCR positivity in COVID-19 
ICU workers was 57.8% lower than in those 
working in non-COVID-19 areas (OR= 0.422, 
95% CI= 0.308-0.577; p< 0.001) (Table 4).

Table 2. Contact patterns and contact characteristics

Cases  
(n= 1559, %)

Non-risky exposed (non-contact) 759 (48.7) 

Risky exposed 800 (51.3) 

    Index case (n= 800)

          Patient  346 (43.2) 

          Household  248 (31) 

          Colleague 206 (25.8) 

     Contact type

          Close contact 795 (99.3)

          Intense contact 26 (3.2)

     Presence of mask in the index case (n= 800) 697 (87.1)

     Cases’ use of PPE (n= 800)

          Surgical/FFP2 mask 428 (53.5)

          Eye protection 133 (16.6)

          Glove 294 (36.8)

          Apron 240 (30)

PPE: Personal protective equipment.
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DISCUSSION

The COVID-19 pandemic has had a 
significant impact on the entire world, with the 
health sector being among the most profoundly 
affected. In our hospital, as the number of 
patients increased, bed capacities increased, and 
many HCWs were assigned to COVID-19 patient 
care outside their unit. This study was performed 
to evaluate the potential risk factors, clinical 
status, and effectiveness of infection prevention 
and control measures for COVID-19 among 
healthcare professionals working in our hospital. 

In our study, we found that nurses had 
the highest rate of COVID-19 infection at 
60.4%, followed by doctors at 16.4%, and 
auxiliary personnel at 10.3%. These findings are 
consistent with the literature[17-19]. While the 
lowest rates were determined in clerical workers 
and technicians (3.6%) in the Italian study, our 
study concluded that the lowest rates occurred in 
personnel who were classified as administrative 
staff (4.4%) and other auxiliary health personnel 
(2.8%), who were not involved in primary 
patient care. The elevated infection rates among 

Table 3. Clinical course and treatment features of the cases

Cases (n= 1559, %)

Asymptomatic 247 (15.8) 

Symptomatic 1312 (84.2)

     Sore throat  1013 (77.2) 

     Cough  509 (38.8)

     Fever 508 (38.7) 

     Inability to taste/smell 278 (21.2)

     Runny/stuffy nose 244 (18.5) 

     Shortness of breath 172 (13.1)

     Diarrhea 146 (11.1)

Status of receiving treatment 1500 (96.2) 

     Favipiravir 790 (52.7)

     Favipiravir + HQ 377 (25.1)

     HQ 306 (20.4)

     HQ + Azithromycin 27 (1.8)

Hospitalization duration, days, (mean ± SD) (n= 141) 10.1 ± 13.9 

Total labor loss, days (mean ± SD) 12.9 ± 7.1

Outcome 

     Recovery 1558 (99.9) 

     Death 1 (0.1) 

HQ: Hydroxychloroquine, SD: Standard deviation.

Table 4. Factors affecting SARS-CoV-2 RT-PCR positivity

Factors

Univariate logistic regression 
analysis

Multivariable logistic regression 
analysis

Crude 
OR 95% CI p

Adjusted 
OR 95% CI p

Unit worked (reference non-COVID-19 areas)
     COVID-19 wards 
     COVID-19 ICU

1.335
3.244

1.081-1.648
2.466-4.269

0.007
0.001

0.298
0.422

0.225-0.394
0.308-0.577

<0.001
<0.001



Kaya Kalem A, Güner R, Kayaaslan B, Hasanoğlu İ, Eser F, Dalkıran A, et al.

207FLORA 2024;29(2):201-210

doctors and nurses could be attributed to their 
prolonged exposure to patients and procedures 
that potentially expose them to higher viral 
loads[20,21]. 

Estimates of the incidence of asymptomatic 
infections will clarify an understanding of 
the epidemiological potential of COVID-19 
transmission and the true universality of the 
disease[22,23]. The asymptomatic infection mostly 
develops in children and young adults aged 18-29 
years, and the incidence rate varies between 
1.6-56.5% in various studies[24]. Asymptomatic 
infection rates in HCWs have been reported 
to be 1.6-44%[17-19,25]. In these studies, the 
reported high rates were attributed to healthcare 
worker screening being conducted as a result 
of contact exposure. In our study, 1559 HCWs 
were diagnosed with COVID-19 in our hospital 
in less than a year. Asymptomatic infection 
developed in 15.8% of HCWs. In another 
study performed in our country, the rate of 
asymptomatic infection was reported as 18%[26]. 
Healthcare workers may have participated more 
in patient care during this process, being more 
cautious about infecting others, including loved 
ones, and accessing tests more readily due to 
their profession. This screening approach can 
reduce cross-contamination among healthcare 
workers, ensuring a safer hospital environment 
and optimal hospital functioning during the 
crisis. Additionally, it can reduce staff anxiety 
about being infected by a colleague by 
contributing to the staff’s sense of trust. For 
asymptomatic HCWs, however, running such a 
program requires a large laboratory capacity not 
available at every institution. Besides, SARS-
CoV-2 RT-PCR-based screening results are only 
valid for the day of the test, which can lead 
to a false sense of confidence. 

When the literature is examined, dry cough, 
fever, and shortness of breath are the most 
common symptoms[27]. Studies conducted with 
HCWs show a wide spectrum of symptoms[28,29]. 
Fever (OR= 4.86, 95% CI= 2.38-8.37; I2= 
84%), anosmia (OR= 28.37; 95% CI 9.45-85.16; 
I2= 79%), and myalgia (OR= 3.06; 95% CI= 
1.24-7.56; I2= 86%) were associated with higher 
rates of COVID-19 for symptomatic healthcare 

workers[19,30]. Relying on these specific but 
non-sensitive symptoms to define symptom-by-
symptom screening criteria may result in missing 
a significant proportion of COVID-19-positive 
cases, so being cautious is emphasized. In their 
study, Chow et al. stated that screening of 
HCWs solely based on fever, cough, shortness 
of breath, and sore throat may have missed 
17% of symptomatic healthcare workers at the 
onset of the disease. The authors also reported 
that expanding the symptom screening criteria 
to include chills and myalgia may still miss 10% 
of cases[29]. Specifically, screening for these 
symptoms may benefit low- and middle-income 
countries with limited testing capacity. When the 
results are considered, it is necessary to increase 
the symptom diversity in the screening criteria 
for HCWs[31].

In the review of Gómez-Ochoa et al., the 
severe COVID-19 infection rate was 5%, and 
mortality was 0.5% among HCWs[19]. The 
mortality rate among healthcare workers was 
lower than the general population reported in 
the literature[28]. This condition may be due to 
factors such as better overall health and care in 
healthcare workers, different age demographics, 
and chronic illness relative to the general 
population. However, while caring for large 
numbers of infected patients, HCWs are more 
likely to be infected with a higher viral load, 
which is associated with poor clinical outcomes, 
although the results show a lower mortality 
rate. This is strong evidence that current PPE 
practices are protective and reduce healthcare 
workers’ anxiety and psychological distress[32,33]. 
In our study, similar to others, only one HCW 
who was followed up due to COVID-19 died.

SARS-CoV-2 RT-PCR positivity rate was 
lower in patients working in the COVID-19 
ICU and COVID-19 wards compared to HCWs 
working in non-COVID-19 areas (57.8%, OR= 
0.298, 95% CI= 0.225-0.394, p< 0.001; and 
70.2%, OR= 0.298, 95% CI= 0.225-0.394, 
p< 0.001, respectively) in the present study. 
These results are consistent with other studies 
in the literature[18,21,34,35]. This condition may 
be attributed to HCWs being more diligent in 
adhering to infection control measures when 
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interacting with suspected and confirmed cases, 
along with the frequent implementation of 
cleaning and disinfection protocols in these 
areas. The study by Grant et al. concluded that 
seroprevalence was lower among COVID-19 ICU 
workers, possibly due to several factors. These 
include the use of specialized personal protective 
equipment designed for healthcare workers in 
intensive care units, closed-circuit ventilation 
systems for intubated patients, and COVID-
19 patients requiring intensive care admission 
typically present around the 10th day of illness, 
potentially resulting in decreased viral loads[36]. 
However, a study involving 3477 symptomatic 
HCWs in the USA found no difference in 
disease prevalence between COVID-19 and non-
COVID-19 areas [5.2% (95% CI, 4.33-6.15) vs. 
5.5% (95% CI, 4.17-6.78), respectively]. As a 
result of this study, the authors concluded that 
they initially believed community transmission 
played a significant role in healthcare worker 
infections at the onset of the pandemic[28].

Inappropriate PPE use, suboptimal hand 
hygiene, working in the emergency room, long 
working hours, and removing masks during 
breaks with colleagues were risk factors for 
COVID-19 transmission among HCWs[9,19,37-39]. 
Studies prove that improper removal of PPE 
causes contamination[40,41]. In our study, we 
examined the use of PPE. However, we did 
not assess additional factors such as the correct 
wearing and removal of PPE, contamination 
rates during these procedures, and compliance 
with hand hygiene protocols. 

Our study contributes to the existing literature 
by further elucidating the risk factors associated 
with SARS-CoV-2 infections among healthcare 
workers when compared with their uninfected 
counterparts. We also collected information from 
healthcare professionals with active surveillance 
regardless of their symptoms, allowing us to 
assess risk factors with minimal recall bias.

The present study has some limitations. 
In our study, we examined the use of PPE. 
However, we did not assess additional factors 
such as the correct wearing and removal of PPE, 
contamination rates during these procedures, 

and compliance with hand hygiene protocols. A 
more robust case-control study would offer more 
comprehensive guidance for identifying predictors 
and risk factors associated with SARS-CoV-2 
infection among healthcare workers. Healthcare 
workers face significant risks in the event of 
a pandemic. As a result of our study, it was 
found that the risk of infection was high in 
those working in areas other than COVID-
19. It is equally important for HCWs in other 
departments to be alert to COVID-19 and 
adhere to infection control measures. Additional 
measures should be implemented to mitigate this 
risk among HCWs, including ensuring adequate 
nutrition, implementing work rotation schedules, 
and providing psychological support.
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