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Abstract:
BACKGROUND AND AIM: The pandemic caused by severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) is still ongoing, despite it has been three years since the first case was 
diagnosed in China in 2019. Healthcare workers (HCWs) are at the frontline in the fight against 
the virus, making them more susceptible to contacting the disease. This review aims to describe 
the clinical outcomes and risk factors for SARS-CoV-2 infection among HCWs in Türkiye before 
the vaccination campaign started in the country.
METHODS: Relevant studies conducted from December 2019 to January 13, 2021, were in-
cluded. A literature search spanning from April 25, 2022 to May 29, 2022, was conducted in six 
databases. A random-effect model or fixed-effect model was used for meta-analysis. Publication 
bias was assessed with Egger’s test. A total of 19 studies were included.
RESULTS: The total number of HCWs diagnosed with SARS-CoV-2 infection was 2,367, with 
a mean age of 35.238 (95% CI 33.878, 36.598). The proportion of females was 63% (95% 
CI 58.5, 67.2). The estimated pooled prevalence of SARSCoV-2 infection was 9.3% (95% CI 
6.2, 13.6) by polymerase chain reaction (PCR) for the first two months and 3.1% (95% CI 2.3, 
4.1) by antibody test for the third and fourth month of the pandemic. The proportion of infected 
HCWs was 17.0% (95% CI 14.5, 19.9) between the fourth and eighth months and 19.0% (95% 
CI 17.3, 20.8) at the eighth month of the pandemic by antibody test. The rate of hospitalization 
was 10% (95% CI 5.5, 17.5). The most prevalent symptom was myalgia with a rate of 41.2% 
(95% CI 29.7, 53.8). Hypertension was the most prevalent comorbidity with a rate of 5.9% (95% 
CI 3.2, 10.8). Inappropriate use of personal protective equiment (PPE) and more contact with 
patients were among the risk factors.
CONCLUSIONS: The results of this study showed that the rate of infected HCWs had increased 
exponentially from the beginning until the eighth month of the pandemic and was much higher com-
pared to the general population in our country.
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Introduction

Severe Acute Respiratory Syndrome Coronavirus 2 
(SARS-CoV-2) infection, also known as Coronavirus 

Disease 2019 (COVID-19), was first detected in the Wuhan 
region of China in late 2019 and has since spread across 
the world. The World Health Organisation (WHO) de-
clared it a “pandemic” on March 11, 2020. Tens of thou-
sands of people have been infected with the virus, and 
many deaths have resulted from the disease. The pan-
demic is still ongoing, with emerging variants causing 
new waves. Healthcare workers (HCWs) are among the 
most vulnerable groups in terms of contracting the virus 
because they have to be in close contact with patients. 
Many studies have found that the rate of SARS-CoV-2 in-
fection is higher among HCWs compared to the general 
population.[1,2] High rates of infection among HCWs could 
affect healthcare services due to sick leave, and infected 
HCWs could potentially contribute to the transmission of 
the infection not only in health facilities but also outside 
of them. Therefore, exploring the features of transmission 
and other characteristics of SARS-CoV-2 infection among 
HCWs is crucial to protect them from getting infected.

The first COVID-19 case in Türkiye was announced on 
March 11, 2020, by the country’s Health Ministry. The 
total number of people with COVID-19 in Türkiye was 
17,042,722, with 101,492 deaths according to the official 
report on November 27, 2022.[3] However, there were few 
official reports about the SARS-CoV-2 infection status 
among HCWs in Türkiye. In early December 2020, the 
health minister of the country announced that the num-
ber of HCWs with COVID-19 diagnosed by polymerase 
chain reaction (PCR) was more than 120,000, indicating 
that more than 10% of HCWs in Türkiye had contracted 
the disease.[4] However, there are studies in the literature 
exploring COVID-19 among HCWs in our country.

The aim of this review is to determine the rate of SARS-
CoV-2 infection and its characteristics, as well as risk factors 
for the infection among HCWs in Türkiye before the vacci-
nation campaign against the virus was started in the country.

Materials and Methods

Protocol and registration 
This systematic review and meta-analysis were carried 
out following the Preferred Reporting Items for System-

atic Reviews and Meta-Analysis (PRISMA) guidelines. It 
was registered at the International Prospective Register of 
Systematic Reviews ( www.crd.york.ac.uk/PROSPERO) 
with a registration number of CRD42022336299.

Search strategy and study selection
A literature search was conducted from April 25, 2022, 
to May 29, 2022, (O.A), in databases including Dergi 
Park, ULAKBIM TRDizin, PubMed, ScienceDirect, Re-
searchGate, and Google Scholar. The keywords used 
for the literature search were various combinations of: 
“COVID-19,” “Coronavirus disease,” “Coronavirus,” 
“SARS-CoV-2,” “Seroprevalence,”; “Prevalence,” “Pro-
portion,” “Healthcare workers,” “Healthcare person-
nel,” “risk factors,” and “Türkiye.” The search language 
was both Turkish and English.

The studies providing epidemiological, clinical informa-
tion, and outcome data on HCWs diagnosed with SARS-
CoV-2 infection through PCR or antibody tests or clini-
cally/radiologically in Türkiye from December 2019 to 
January 13, 2021, were included.

Excluded articles were those that did not have data con-
cerning prevalence, clinical features, and outcomes, and 
those in which HCWs were tested or assessed for SARS-
CoV-2 infection after January 13, 2021, when the vacci-
nation campaign started in Türkiye. In addition, studies 
including HCWs working only in a specific department 
or belonging to a specific profession were not included 
in this study because they would not reflect the results 
of all HCWs regardless of the department they were 
working in the healthcare facility. In addition, grey lit-
erature was not included.

After the first seach, all relevant articles were screened 
by titles and abstracts according to eligibility crite-
ria to select those articles to be included for full-text 
screening. After full-text screening for relevance, those 
meeting the eligibility criteria were selected for inclu-
sion in the review.

Additionally, the references of the selected articles were 
hand-searched, and those meeting the inclusion criteria 
were included in this review.

The selected articles were in Turkish or English (Ap-
pendix 1).
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Data extraction and quality assessement
All relevant data were independently extracted by two re-
viewers (O.A. and G.) from the selected articles. The fol-
lowing items were extracted from each included study: 
the first author’s name; publication date; journal; artical 
language; the period in which the study was carried out 
or HCWs were assessed for SARS-CoV-2 infection; setting; 
study design; sample size; gender and age of the study 
participants; method of ascertainment for SARS-CoV-2 in-
fection; SARS-CoV-2 infection prevalence with proportion 
and number of infected HCWs; gender, age, and profession 
of infected HCWs; symptoms; comorbidities; smoking; 
contact status; having co-worker with a positive test result 
for SARS-CoV-2; having a family member with a positive 
test result for SARS-CoV-2; disease severity; mortality; and 
risk factors associated with SARS-CoV-2 infection.

Any disagreements between the reviewers were resolved 
through discussion.

The methodological quality of the included studies was 
independently assessed by two reviewers using the 
Joanna Briggs Institute’s (JBI) checklist for prevalence 
studies. This is a 9-point scale where a score of 8–9 indi-
cates low risk of bias, a score of 5–7 indicates moderate 
risk, and ≤4 indicates high risk of bias.[5] 

Any disagreements between the reviewers were resolved 
through discussion. 

Data synthesis and analysis
The distribution of dichotomous variables was described 
by calculating percentages, 95% confidence intervals, 
heterogeneity, and publication bias for each variable. 
The measure of heterogeneity was reported by includ-
ing Cochran’s Q statistics, I2, and Tau square (T2) index. 
Heterogeneity was defined as I2>50.

Random-effect model was used to estimate the pooled 
prevalence and 95% CI if p<0.05, and fixed-effect model 
was used if p>0.05 for Cochrane’s Q statistics. 

Publication bias was assessed with Egger’s test, and 
publication bias was defined if the p-value was <0.05 for 
Egger’s test. 

Comprehensive Meta-Analysis (CMA) software (version 
3.0, Biostat Inc., Englewood, NJ, USA) was used for the 
quantitative synthesis of the data.

Results

Study selection
A total of 875 articles were initially identified from the 
databases. Of those, 10 articles were duplicates. After 
removing the duplicates, 865 articles were screened by 
titles and abstracts. Following the exclusion of 842 arti-
cles that did not meet the inclusion criteria, 23 articles 
were selected for full-text review. One more article was 
excluded because the full-text was not available within 
the timeframe of literature searching for this review. 
After full-text assessment, five articles were excluded. Of 
the five excluded articles, two had participants that were 
the same as those in other two included articles, while 
another excluded article did not have sufficient data. The 
other two excluded articles did not meet the inclusion cri-
teria (Appendix 1). Finally, 17 articles were selected from 
databases for the review.[6–22] Additionally, searching the 
references of the selected articles yielded two more arti-
cles that met the inclusion criteria,[23,24] bringing the total 
number of articles reviewed for this study to 19 [Fig. 1].

Study characteristics
Table 1 provides a summary of the characteristics of the 
included articles. Out of the 19 reviewed studies, 14 were 
in English, while five were in Turkish. Only one study 
was multicenter, and the rest were carried out at a sin-
gle center. The total number of participants from the in-
cluded studies was 12,342, while the number of HCWs 
diagnosed with COVID-19 was 2,367. Of these cases, 
a total of 35 were diagnosed clinically/radiologically 
in three studies, and the rest were diagnosed through 
PCR or antibody test. The study participants who were 
tested using PCR were those with symptoms suggesting 
COVID-19 disease or those who had been in close con-
tact with infected cases. Conversely, those tested using 
antibody test were all volunteer HCWs. Among the re-
viewed studies, 11 explored the prevalence of COVID-19 
disease among HCWs as well as their characteristics.

Most of the studies had a moderate risk of bias in terms 
of methodological quality, as assessed by the JBI check-
list (Table 1).

Risk of bias in the studies
Most of the studies showed considerable heterogeneity 
(I2>75%). A few studies had evidence of publication bias, 
as demonstrated by Egger’s test (p<0.05) (Table 2). 
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When it came to the studies that were included in the meta-
analysis for the estimation of pooled prevalence of SARS-
CoV-2 infection among HCWs, a funnel plot was drawn for 
the studies using the antibody test [Fig. 2], in addition to 
Egger’s test. There was no publication bias. Hovewer, a fun-
nel plot could not be drawn for the studies using the PCR 
test because the number of those studies was less than three.

Results of meta-analysis
1. Demographic characteristics
The total number of HCWs with SARS-CoV-2 analyzed in 
the included studies was 2,367. The mean age of the pa-
tients was 35.238 (95% CI 33.878, 36.598). The proportion of 
females was 63% (95% CI 58.5, 67.2). The proportion of doc-
tors among infected HCWs was 17.4% (95% CI 13.2, 22.5), 
while it was 36.3% (95% CI 31.6, 41.3) for nurses (Table 2).

2. Clinical Manifestations
The proportion of infected HCWs that were sympto-
matic was 80% (95% CI 75.8, 83.6), while the proportion 

of asymptomatic cases was 19% (95% CI 14.8, 23.9). The 
rate of hospitalization was 10% (95% CI 5.5, 17.5), and the 
rate of those requiring Intensive Care Unit (ICU) treat-
ment was 1.1% (95% CI 0.4, 2.8).

The most prevalent symptom was myalgia with a rate 
of 41.2% (95% CI 29.7, 53.8), followed by cough at 38.4% 
(95% CI 29.4, 48.2), fatigue at 34.8% (95% CI 29.1, 43.6), 
and fever at 27.7% (95% CI 19.0, 38.6) (Table 2). 

3. Comorbidities
The prevalence of hypertension, asthma and diabetes 
mellitus was 5.9% (95% CI 3.2, 10.8), 4.8% (95% CI 3.5, 
6.4), and 3.4% (95% CI 2.0, 5.7), respectively (Table 2).

4. Other Characteristics
The proportion of smoker HCWs infected with SARS-
CoV-2 was 21.2% (95% CI 16.1, 27.3). The rate of those 
who had a co-worker with COVID-19 was 43.6% (95% CI 
28.2, 60.3) (Table 2).

Figure 1: Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flowchart
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5. Prevalence of SARS-CoV-2
Among the included studies for this review, those ex-
ploring COVID-19 prevalence with a specific test were 
grouped according to the period in which they were 
conducted. Two studies using the PCR test were carried 
out for the first two months after the pandemic started 
in the country.[14,20] The estimated pooled prevalence of 
SARS-CoV-2 infection among HCWs by the PCR test 
was 9.3% (95% CI 6.2, 13.6) for this period (Table 3). 
Three studies using the antibody test were conducted 
in the third and fourth months of the pandemic.[7,18,19] 
The estimated pooled prevalence was 3.1% (95% CI 
2.3, 4.1) by the antibody test for this period (Table 3). 
Additionally, a forest plot was drawn to demonstrate 
these results [Fig. 3]. Hovewer, the proportion of in-
fected HCWs was 17.0% (95% CI 14.5, 19.9) between 

the fourth and eighth months[8] and 19.0% (95% CI 
17.3, 20.8) at the eighth month of the pandemic by the 
antibody test.[9] 

Table 2. Meta-analysis of characteristics of healthcare workers infected with SARS-CoV-2

Item No. of Prevalence 95% CI Q I2 T2	 p	 Egger’s 
  studies  (%)      test (p)

Demographic characteristics        
 Age (years, mean) 9 35.238 [33.878,  36.598] 40.275 80.137 3.348 <0.001 1.831 (0.109)
 Female 13 0.630 [0.585, 0.672] 32.470 63.043 0.063 0.001 0.284 (0.781)
 Doctor 14 0.174 [0.132, 0.225] 71.733 81.877 0.255 <0.001 1.237 (0.239)
 Nurse 14 0.363 [0.316, 0.413] 51.916 74.959 0.095 <0.001 1.121 (0.284)
 Asthma 5 0.048 [0.035, 0.064] 8.130 50.799 0.195 0.087 1.661 (0.195)
 Diabetes mellitus 9 0.034 [0.020, 0.057] 19.964 59.927 0.377 0.010 0.436 (0.675)
 Hypertension 8 0.059 [0.032, 0.108] 41.445 83.110 0.720 <0.001 0.796 (0.455)
Clinical manifestations  
 Symptomatic 6 0.800 [0.758, 0.836] 9.554 47.665 0.090 0.089 0.289 (0.786)
 Asymptomatic 11 0.190 [0.148, 0.239] 23.544 57.527 0.134 <0.001 0.068 (0.946)
 Hospitalized 9 0.100 [0.055, 0.175] 70.698 88.684 0.802 <0.001 1.743 (0.125)
 Taking ICU treatment 4 0.011 [0.004, 0.028] 0.823 0 0 0.844 8.054 (0.015)
Symptoms
 Fever 9 0.277 [0.190, 0.386] 87.812 90.89 0.472 <0.001 1.665 (0.139)
 Cough 10 0.384 [0.294, 0.482] 76.077 88.170 0.338 <0.001 0.121 (0.905)
 Fatigue 4 0.348 [0.291, 0.436] 4.551 34.073 0.036 0.208 1.861 (0.203)
 Headache 6 0.217 [0.128, 0.343] 36.578 86.330 0.498 <0.001 1.681 (0.167)
 Nausea/vomiting 3 0.136 [0.109, 0.170] 2.998 33.286 0.065 0.223 2.552 (0.237)
 Loss of Smell 4 0.106 [0.075, 0.149] 2.375 0 0 0.498 0.112 (0.920)
 Loss of taste and smell 3 0.253 [0.101, 0.506] 48.897 95.910 0.817 <0.001 2.708 (0.225)
 Myalgia 7 0.412 [0.297, 0.538] 69.747 91.397 0.396 <0.001 3.258 (0.022)
 Running nose 3 0.150 [0.065, 0.310] 9.737 79.460 0.525 0.008 1.162 (0.452)
 Shortness of breath 8 0.234 [0.160, 0.329] 61.190 88.560 0.380 <0.001 0.811 (0.448)
 Sore throat 9 0.31 [0.263, 0.361] 17.916 55.347 0.057 0.022 1.288 (0.238)
 Diarrhea 6 0.160 [0.119, 0.213] 11.335 55.890 0.088 0.045 3.268 (0.031)
Other characteristics        
 Smoker 6 0.212 [0.161, 0.273] 16.504 69.705 0.104 0.006 1.188 (0.300)
 Contact status (high risk) 11 0.428 [0.275, 0.595] 292.843 96.585 1.189 <0.001 0.906 (0.388)
 Having co-worker with COVID-19 7 0.436 [0.282, 0.603] 93.234 93.565 0.717 <0.001 4.913 (0.004)
 Having family member with COVID-19 9 0.235 [0.161, 0.330] 94.889 91.569 0.422 <0.001 3.259 (0.014)

No.: Number, CI: Confidence interval, Q: Cochran’s Q statistic for heterogeneity, I2: İndex for the degree of heterogeneity, T2: Tau-squared measure of heterogeneity, 
ICU: Intensive care unite, Contact status (high risk): Working in COVID clinics

Figure 2: Funnel plot for the studies using antibody tests
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There was only one cohort study exploring the COVID-19 
rate among HCWs having contact with the infected indi-
viduals.[23] It was carried out for the first three months 
of the pandemic in the country using the PCR test. They 
found the infection rate to be 3.2%. 

Risk Factors
Among the 19 included studies, risk factors for SARS-
CoV-2 infection were reported in nine studies. Inappro-
priate use of personal protective equitment (PPE) such 
as face masks, dealing with COVID-19 patients, having 
co-workers with COVID-19, and being overweight were 
among the risk factors (Table 4).

Discussion

In this systematic review and meta-analysis, we re-
viewed 19 studies, and a total of 2,367 infected HCWs 
were analyzed. The estimated pooled prevalence of 
SARS-CoV-2 infection among HCWs was 9.3% (95% CI 
6.2, 13.6) by PCR test for the first two months of the pan-
demic (Table 3). For the third and fourth months of the 
pandemic that corresponded with the first wave, it was 
3.1% (95% CI 2.3, 4.1) by antibody test (Table 3). Hovewer, 
the proportion of infected HCWs was 17.0% (95% CI 
14.5, 19.9) between the fourth and eighth months[8] 
and 19.0% (95% CI 17.3, 20.8) at the eighth month of 

Table 3. Meta-analysis of SARS-CoV-2 infection prevalence among healthcare workers

PCR	test	 Prevalence	 95%	CI	 Egger’s	test

Korkusuz et al. (2021) 0.116 [0.100, 0.133] The number of studies must be greater than two
Çelebi et al. (2020) 0.071 [0.054, 0.093] 
Fixed effect model 0.103 [0.091, 0.117] 
Random effect model 0.093 [0.062, 0.136] 
Heterogeneity I2=90.143, t2=0.130, p=0.001
Antibody test
Gümüş et al. (2021) 0.037 [0.024, 0.056] t-value=0.283
    p-value=0.823
Alkurt et al. (2021) 0.027 [0.018, 0.041] 
Karslıgil et al. (2021) 0.027 [0.011, 0.063] 
Fixed effect model 0.031 [0.023, 0.041] 
Random effect model 0.031 [0.020, 0.047] 
Heterogeneity I2=0, t2=0, p=0.565

PCR: Polymerase chain reaction, CI: Confidence interval, I2: Index for the degree of heterogeneity, T2: Tau-squared measure of heterogeneity

Figure 3: Forest plot for the studies included in the meta-analysis for SARS-CoV-2 prevalence among HCWs
CI: Confidence interval, PCR: Polymerase chain reaction, HCWs: Healthcare workers
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the pandemic[9] by antibody test, which corresponded 
with the second wave of the pandemic in our country. 
These findings showed that the number of HCWs with 

COVID-19 had increased exponentially within eight 
months from the beginning of the pandemic in Türkiye. 
This finding was similar to the results of other studies. 

Table 4. Risk factors for SARS-CoV-2 infection among HCWs

Reference Data

Durmaz et al. (2022) 1. HCWs who engaged in risky contact without a mask were at a risk of COVID-19, 3.76 (95% CI 1.57, 9.00) times 
   more than those who wore a mask (p=0.003)
  2. Those whose source of contact was an HCW had a 4.21 (95% CI 1.58, 11.23) times higher risk than those with a 
   patient or external source (p=0.004)
  3. Those with more than one contact had a 2.82 (95% CI 1.03, 7.70) times higher COVID-19 risk than those with the  
   first contact (p=0.044)
  4. Healthcare service staff were reported to have a 2.10 (95% CI 0.28, 15.72) times higher risk compared to those 
   involved in technical services (p=0.471)
  5. Contacts that took place in areas where services were provided for COVID-19 patients carried a 1.70 (95% CI 
   0.78, 3.71) times higher risk of infection than those in other hospital areas or social areas (p=0.186)
  6. Being in the high-risk group entailed a 3.60 (95% CI 1.19, 10.89) times higher risk of turning into a COVID-19 
   case compared to the low-risk group (p=0.024)
Çelebi et al. (2020) 1. The infection rate among HCWs who worked in COVID-19 units was higher (RR=2.449, 95% CI 1.062, 5.649, p=0.027)
  2. The presence of a SARS-CoV-2 positive person in the household (p=0.016)
  3. Inappropriate use of personal protective equipment while caring for patients with COVID-19 infection (p=0.003)
  4. Staying in the same personnel break room as an HCW without a medical mask for more than 15 minutes (p=0.000)
  5. Consuming food within 1 m of an HCW (p=0.003)
  6. Failure to keep a safe social distance from an HCW (p=0.003)
  7. Inappropriate use of PPE during the care of suspected or confirmed cases of COVID-19 (OR=11.295, 95% 
   CI 2.183, 59.429, p=0.04)
  8. Staying in the same personnel break room as other HCWs without wearing a medical mask for more than 15 
   minutes (OR=7.422, 95% CI 1.898, 29.020, p=0.04)
Eser et al. (2022) 1. The highest prevalence of infection (PCR positives or antibody positives) was found in auxiliary health workers 
   (3.7%) which is significantly higher than the other health personnel (p=0.043)
  2. The presence of symptoms of a new disease that did not exist before in the last 15 days (p=0.021)
  3. The presence of a family member who had symptoms before the last 15 days (p=0.004)
  4. Being overweight or obese (p=0.001)
  5. Consulting to the hospital surveillance unit as a potential contacted person (p<0.001) 
Madran et al. (2020) 1. Working in high-risk areas (OR=5.2, 95% CI 1.99, 13.6, p=0.001)
  2. Not using proper PPE (OR=5.9, 95% CI 1.66, 21.2, p=0.006)
Gümüş et al. (2021)  1. Staying in the rooms of patients with COVID-19 for more than 30 minutes (p<0.05).
  2. Probability of contracting SARS-CoV-2 was 12 times higher in HCWs having an infected co-worker at the hospital, 
   four times higher for those having an infected family mamber or roommate, and six times higher for those having an 
   infected person in their social environment (p<0.05)
  3. Seropositivity rate was higher among non-smokers than smokers (p<0.05)
  4. Seropositivity rate was 12 times higher among those taking  hydroxychloroquine prophylaxis because of risky 
   contact than those not taking it (p<0.05, 95% CI 4.11, 40.64)
Alkurt et al. (2021) 1. Seropositivity rate was higher in HCWs working in non-pandemic clinics, OR=2.89 (95% CI 1.04, 8.61, p=0.05) 
Pınarlık et al. (2021) 1. Being janitorial staff (OR=2.24, 95% CI 1.21, 4.14, p=0.011)
  2. Being a medical secretary (OR=4.17, 95% CI 2.12, 8.18, p<0.001)
  3. Having at least one household member with a COVID-19 diagnosis (OR=8.98, 95% CI 6.64, 12.15, p<0.001)
  4. Number of household members >3 (OR=1.67, 95% CI 1.26, 2.22, p<0.001) 
Karslıgil et al. (2021) 1. Full use of PPE significantly reduced the rate of seropositivity (p<0.05)
  2. Reduction in contact time significantly reduced the rate of seropositivity (p<0.05)
Sonmezer et al. (2022) 1. Frontline HCWs who had contact with patients (RR=2.1, 95% CI 1.51, 2.92)
  2. HCWs working in the COVID-19 units, intensive care units, or emergency department (RR=1.61, 95% CI 
   1.12, 2.32) had a notably higher anti-SARS-CoV-2 IgG compared to the rest of HCWs who had no daily patient 
   contacts (p<0.0001)

HCWs: Healthcare workers, CI: Confidence interval, PPE: Personal protective equitment, OR: Odds ratio, RR: Relative risk
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One study was carried out by Korona-Glowniak et al.[25] 
in Poland, including volunteer HCWs. They found that 
the seroprevalence of COVID-19 among HCWs was 
2.4% in May 2020 (first outbreak) and 22.9% in Decem-
ber 2020 (second outbreak), (Odds Ratio (OR):12.1, 95% 
CI 4.6, 31.3; p<0.0001). In another study carried out by 
Hildebrandt et al.[26] in Germany, the seroprevalence 
of SARS-CoV-2 was 1.1% during the first wave (June-
September 2020), 13.2% in the second wave (October 
2020-January 2021), and 29.3% in the third wave (Febru-
ary-June 2021). In the meta-analysis by Hossain et al.[27] 
that included studies from the USA, European, and East 
Asian countries, the estimated pooled prevalence was 
5.7% (4.0, 7.4) in the months of February-April 2020, 
8.2% (6.2, 10) in April-May, and 9.9% (6.9, 12.9) in May-
September. All of these results show that the number of 
infected HCWs increased in both our country and other 
countries as the pandemic progressed. 

According to official sources, the number of infected 
people in the general population was 120,204 at the end 
of the second month, 201,098 at the forth month, and 
377,473 at the eighth month of the pandemic in our coun-
try.[3] It means the rate of SARS-CoV-2 infection in the 
general population had increased more than three times 
within eight months of the pandemic, although the rate 
of infected HCWs increased six times in the same period 
of time. These findings showed that SARS-CoV-2 infec-
tion was much more common among HCWs compared 
to the general population in our country. Our finding 
was consistent with other studies.[1,2] Strict measures like 
mandatory face mask wearing and lockdown may have 
caused the lower rate of SARS-CoV-2 infection among 
the general population compared to HCWs.

In our study, the age of the infected HCWs as a group 
was young, with the mean age of 35.238 (95% CI 33.87, 
36.59). The rate of female (63%) was higher than males. 
Most of the infected HCWs (42.8%) had worked in “high 
risk” areas like the emergency room (ER), intensive care 
unit (ICU), and COVID clinic. This shows that facing 
COVID-19 patients had increased the risk of infection. 
The rate of those having co-workers with COVID-19 
(43.6%) was higher than those having infected family 
members (23.5%) (Table 2). This suggests that in-hospital 
transmission among HCWs may have been common. 

Interestingly, none of the included studies reported any 
mortality.

Among the included studies in this review, nine of them 
reported risk factors for COVID-19 among HCWs (Table 4).

Inappropriate use of PPE while dealing with patients 
with COVID-19 was a risk factor.[15,20,23] In contrast, full 
use of PPE significantly reduced the rate of seroposi-
tivity (p<0.05).[18] The infection rate among HCWs who 
worked in COVID-19 units was higher (Relative Risk 
(RR)=2.449, 95% CI 1.062, 5.649, p=0.027).[20] This find-
ing was consistent with the result of the study by Kayı 
I et al.[28] In contrast, the seropositivity rate was higher 
in HCWs working in non-pandemic clinics (OR=2.89, 
95% CI 1.04, 8.61, p=0.05) in another study.[19] Having an 
infected houshold member significantly increased the 
risk of infection.[6,7,10,20] Similarly, having a co-worker 
with COVID-19 was among the risk factors.[7,23] In addi-
tion, failure to keep a safe social distance from an HCW 
(p=0.003) and staying in the same personnel break 
room as other HCWs without wearing a medical mask 
for more than 15 minutes increased the risk of infection 
(OR=7.422, 95% CI 1.898, 29.020, p=0.04).[20] 

In the study by Eser et al.,[10] they found that the high-
est prevalence of infection (PCR positives or antibody 
positives) was among auxiliary health workers. This 
may have resulted from poor adherence to measures 
among them. Interestingly, Gümüş et al.[7] found that the 
seropositivity rate was higher among non-smokers than 
smokers (p<0.05). Also, they found that the seropositiv-
ity rate was 12 times higher among those taking hydrox-
ychloroquine prophylaxis because of risky contact than 
those not taking that (p<0.05, 95% CI 4.11, 40.64).

Pınarlık et al.[6] found that the number of household mem-
bers >3 increased the risk of infection (OR=1.67, 95% CI 
1.26, 2.22, p<0.001). Also, being janitorial staff (OR=2.24, 
95% CI 1.21, 4.14, p=0.011) and being a medical secretary 
(OR=4.17, 95% CI 2.12, 8.18, p<0.001) increased the risk 
of infection. This may have resulted from poor adher-
ence to measures against the virus among them because 
of their carelessness. 

One of the weaknesses of this study is that the number 
of studies exploring COVID-19 prevalence with a spe-
cific method among HCWs in our country was few. Ad-
ditionally, the participants in the included studies using 
antibody tests were all volunteer HCWs, which may not 
have reflected the prevalence correctly. Another point is 
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that we could not obtain any data on the rate of death 
among HCWs with COVID-19 because none of the in-
cluded studies had reported any death.

This study is the only systematic review conducted on 
COVID-19 among HCWs in our country, which is a 
strenght of this study as it sheds light on the status of 
COVID-19 among HCWs in Türkiye before the vaccina-
tion era. Additionally, because we conducted a compre-
hensive literature search in several databases, we believe 
that the number of missing studies was likely too small 
to significantly affect the results. 

Conclusion

The results of this systematic review showed that the 
rate of infected HCWs had increased exponentially from 
the beginning until the eighth month of the pandemic 
in our country. COVID-19 disease was much more com-
mon among HCWs compared to the general population. 
Inappropriate use of PPE while dealing with patients, 
increased contact with patients, and having co-workers 
or family members with COVID-19 were among the risk 
factors for contracting the disease. These findings suggest 
that protective measures are crucial in terms of protect-
ing HCWs from getting infected with the virus. In this 
context, it is important to provide HCWs with proper 
PPE and working conditions, as well as to apply strict 
measures against the virus at healthcare facilities and 
public places. We recommend that wearing face masks 
should be mandatory for all people being in healthcare 
facilities, including HCWs, other workers, and patients, 
untill the pandemic ends, given that the pandemic is still 
ongoing with new variants emerging worldwide despite 
vaccination campaigns against the virus.
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