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 Health workers experience a high risk of contracting COVID-19, and the 

number of COVID-19 cases among medical personnel is increasing and 

even causing death. Therefore, it is crucial to identify the factors affecting 

COVID-19 infection in medical workers in hospitals. We conducted a 

systematic review by searching the following databases Scopus, 

SpringerLink, PubMed, and Proquest from January-1st, 2020 to December-

23, 2020. We searched the databases using search terms like 'risk factor 

medical workers COVID-19'. There were restrictions in terms of the 

country only in Asia. Risk factors that affect COVID-19 infection in 

medical workers in hospitals in this systematic review are inadequate use 

or non-usage of PPE (35,7%), work environment (21,4%), habits of 

medical worker (21,4%), scarcity of PPE (7,1%), aerosol-generating 

procedures (10,7%), and late diagnosis of COVID-19 (3,5%). The most 

important risk factors are the use of personal protective equipment, work 

zoning in hospitals, and the habit of health workers. Concerning the 

infection-related risk factor of medical workers, we highlight the fact that 

for measures of medical worker protection, PPEs are the primary key. 

Therefore, the strategies to deal with the current pandemic situation are the 

provision of PPEs, adequate training and reinforcement of PPE usage, eye 

protection, and the adoption of standard precautions to increase the 

awareness of medical workers to prevent and control COVID-19 infection. 

However, there are other important factors that need to be considered to 

reduce COVID-19 infections such as the habit of medical workers in 

complying to the preventive actions in their daily practice and also the work 

environment in the hospital. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

The Coronavirus Disease 2019 (COVID-19) pandemic hit almost all countries in the world in 2020. The 

COVID-19 disease was first discovered in December 2019 in the city of Wuhan, China [1]. Based on the 

latest data up to December 24th, 2020, the COVID-19 pandemic caused by severe acute respiratory syndrome 

coronavirus (SARS-CoV-2) has resulted in 77,530,799 confirmed positive cases COVID19 and 1,724,904 

deaths worldwide. COVID-19 cases in Indonesia as of December 13th, 2020, the number of positive cases 

was 605,000 and 18,511 deaths [2]. 
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SARS-CoV-2 infects the human respiratory tract, is heat sensitive, and can be effectively inactivated by 

disinfectants containing chlorine. Common symptoms of COVID-19 include fever, cough, and difficulty 

breathing. We can divide the clinical syndrome into groups without complications, mild pneumonia and 

severe pneumonia. Specimens to examine are acquired from throat swabs (nasopharynx and oropharynx) and 

lower airways (sputum, bronchial rinse, endotracheal aspirate). COVID-19 infected patients will undergo 

isolation to prevent wider spread [1]. 

 

The ineffective prevention and control of COVID-19 cases have resulted in the number of new COVID-19 

cases increasing out of control. Health workers have a higher risk of contracting COVID-19, and the number 

of COVID-19 cases among medical personnel is increasing and even causing deaths. Close contact with 

confirmed and unconfirmed COVID-19 patients increases the risk. Several reports have stated that many 

health workers have been infected with COVID-19 in various hospitals worldwide [3- 5]. Guidelines on 

handling COVID-19 have been made, including recommendations for safety protocols for health workers 

such as the use of personal protective equipment (PPE) corresponding. The scarcity and use of PPE has been 

known to be a crucial factor affecting COVID-19 infections globally. However, apart from PPE, other factors 

concerning the transmission of COVID-19 in hospitals may not be known yet and these factors may turn out 

to be just as crucial [6]. 

 

Hospitals have an essential role in preventing and overcoming COVID-19. However, the number of health 

workers at the forefront of this is limited, so it is essential to pay attention to the safety of health workers to 

remain protected and provide optimal health services in handling COVID-19 in hospitals. Furthermore, if the 

transmission of COVID-19 occurs to health workers in hospitals, it will cause obstacles to the COVID-19 

response process, including in Indonesia. How can we prevent COVID-19 infections in medical workers in 

the hospital? Therefore, knowing the factors affecting COVID-19 infections in medical workers in hospitals 

and analizing these factors to find solutions is crucial in preventing COVID-19 infection in medical workers 

in the hospital. This study aims to identify factors associated with COVID-19 infections in medical workers 

in the hospital to guide the prevention of COVID-19 infections in medical workers in the hospital.  

 

2. Methods 

This systematic review was conducted using the PRISMA guidelines. Databases including PubMed, Scopus, 

SpringerLink, and Proquest were searched to identify relevant articles from January-1st, 2020, until 

December-23, 2020. The search terms included “covid-19”, “medical worker”, and “risk factor”. Boolean 

terms, AND and OR, were used to separate the keywords. There were restrictions in terms of the country only 

in Asia. Reference lists of all relevant articles and related citation search tools were checked for any additional 

publications. Full-text of relevant articles were retrieved manually. 

 

Studies identified by searchers conducted in the selected databases entered in a table using Microsoft Excel® 

2016 and identified the duplicated articles. Two reviewers screened the titles and abstracts according to the 

selection criteria. For each article, we extracted the country and city where the study was conducted or 

affiliated institution of the first author, study design, infection-related data, and risk factors associated with 

virus transmissibility. Data of articles were extracted and entered in a table using Microsoft Excel® 2016. 
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PRISMA Flow Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Results and discussion 

We identified 971 studies from PubMed, SpringerLink, Scopus, and Proquest and four studies through other 

sources using the search criteria. A total of 100 records were screened after the removal of duplicates. In 

addition, a total of 20 full-text articles were assessed for eligibility, and seven articles were excluded because 

the results did not relate to this systematic review. Finally, thirteen studies were included in this systematic 

review. 

 

All selected studies were published in 2020. Countries where studies were conducted were: China (n=7), 

Bangladesh (n=1), Lebanon (n=1), Turkey (n=1), India (n=2), and Qatar (n=1). Studies type were case series 

(n=1), case report (n=1), cohort study (n=1), cross-sectional study (n=9), and case control (n=2). 

 

The most-reported infection-related risk factors for SARS-Cov-2 were: inadequate use or non-usage of PPE 

(n=10), work environment (n=6), the behavior of medical worker (n=5), the risk for aerosol-generating 

procedures (n=3), the scarcity of personal protective equipment (PPE) (n=2), and late diagnosis of COVID-

19 (n=1). (Table 1) 

Records identified through database 

searching 

(n = 971) 
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 Additional records identified 

through other sources 

(n = 4 ) 

Records after duplicates removed 

(n = 823 ) 

Records screened 

(n = 100 ) 

Records excluded 

(n =  80 ) 

Full-text articles assessed 

for eligibility 

(n = 20  ) 

Full-text articles excluded, 

with reasons 

(n = 7) 

Studies included in 

qualitative synthesis 

(n = 13) 
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Risk Factor N 

Scarcity of PPE 2 (7,1%) 

Work environment 6 (21,4%) 

Inadequate use or non-usage of PPE 10 (35,7%) 

Aerosol-generating procedures – AGP 3 (10,7%) 

Late diagnosis of COVID-19 1 (3,5%) 

Habits of medical worker (poor hand hygiene, 

low awareness, touching nose, eye, mouth) 

6 (21,4%) 

Total 28 (100%) 

 

Three factors that affect the increase in the number of cases of health workers infected with COVID-19 in 

this systematic review are inadequate use or non-usage PPE (35,7%), work environment (21,4%), and habits 

of medical worker (21,4%). Ten studies reported inadequate use or non-usage PPE, i.e. [7- 16]. In addition, 

six studies reported work environment, i.e., [7], [8], [10], [17], [15], [16]. Finally, five studies reported habits 

of medical workers (poor hand hygiene, low awareness, touching nose, eye, mouth), i.e., [9], [11], [12], [17], 

[15]. 

 

[7] reported high-risk department group had a 2.13 times higher risk in developing COVID-19 compared with 

the general department group. After contact with patients in the high-risk department, bad hand hygiene had 

3.07 times higher risk of getting COVID-19 infection. [8] evaluated 103 professional staff with COVID-19 

possibly infected in working environment in hospital (84,5%), and forty-three (41.8%) thought their infection 

was related to protective equipment, utilization of standard equipment (masks and gloves). [9] reported that 

physicians unaware of direct participation in COVID-19 patient care, unaware of the COVID-19 status while 

performing the aerosol-generated procedure (AGP), and reused the medical gown had higher odds of being 

COVID-19 positive. Physicians who use face shields/goggles and regular decontamination of the patient's 

surroundings while performing patient care and use N95 masks while performing AGP had protective roles 

against COVID-19. 

 

4. Risk factors of COVID-19 infection in medical workers 

The objective of this systematic review was to identify infection-related risk factors of medical workers 

involved in the treatment of COVID-19 patients. Risk factors originated from experts' opinions observed in 

cross-sectional, cohort, case series, and case-control studies. Because COVID-19 is caused by an infectious 

agent identified only recently, there were no expectations of studies with an adequate follow-up. In this study, 

several risk factors found to be associated to COVID-19 infection among medical workers were scarcity of 

PPE, work environment, inadequate use or non-usage of PPE, aerosol-generating procedures (AGP), late 

diagnosis of COVID-19, and habits of medical worker (poor hand hygiene, low of awareness, touching nose, 

eye, mouth). Among those risk factors, the most crucial risk factors were the use of personal protective 

equipment, work zoning in hospitals, and the habit of health workers. 

 

The inappropriate use of PPE while caring for COVID-19, staying in the same personnel break room as an 

HCW without a medical mask for more than 15 minutes, consuming food within 1 m of an HCW, and failure 

to keep a safe social distance from an HCW were statistically significant risk factors for infection [12]. The 

use of PPE that is not according to standards and the habit of health workers who do not understand the 

prevention and control of COVID-19 need to be the primary concern in every health service. The scarce 

limitations of PPE can cause substandard PPE usage. The lack of experience and poor level of knowledge 

regarding modes of transmission of the disease affect health workers' habits. These could partly explain the 

poor preventive practices of physicians [18]. The use of PPE is critical, especially in high-risk departments 

and when performing aerosol actions. The aerosol action can cause the SARS-CoV 2 virus to spread in the 
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air surrounding the room. In research [19] SARS-CoV-2 was widely distributed in the air and on object 

surfaces in both the ICU and general ward (GW), implying a potentially high infection risk for medical staff 

and other close contacts. The environmental contamination was more significant in the ICU than in the GW; 

thus, medical staff working in the ICU should take better protective measures. The SARS-CoV-2 aerosol 

distribution characteristics in the ICU indicate that the transmission distance of SARS-CoV-2 might be four 

meters. 

 

The work environment also affects the risk of COVID-19 infection in medical workers. In this case, close 

contact with confirmed and unconfirmed COVID-19 patients increases the risk. In addition, the late diagnosis 

of infected medical workers without symptoms and the behavior of medical workers who do not maintain 

distance between medical workers can increase the spread of the COVID-19 virus to medical workers [10]. 

The longer incubation time of COVID-19 makes it challenging to recognize patients with the disease at an 

early stage. In addition, the unavailability of sufficient protective measures in clinical departments other than 

fever clinics and wards put non–first-line medical workers at a higher risk [10]. 

 

Concerning the infection-related risk factor of medical workers, we highlight the fact that for measures of 

medical worker protection, PPEs are the primary key. The strategies that has been implemented to deal with 

the current situation of the pandemic are ensuring the provision of PPEs, adequate training for medical 

workers in using the PPE, and the adoption of standard precaution. Medical workers have to get adequate 

training on handling PPE, such as using and removing the mask, medical gown, gloves, and hand hygiene so 

as to prevent COVID-19 infections while performing care using the PPE. However, potential COVID-19 

infection situations in the field of work and the habits of daily activity that may constitute a potential risk for 

contamination among medical workers are also highly relevant as infections can also occur during daily 

contacts with other medical workers in the hospital. In this sense, we must establish a strategy to change 

habits, raising awareness of medical workers that transmission can also happen during meals and group 

meetings. In addition, implementing restrictions on medical workers' working hours, periodic medical 

examinations for health workers, especially for sick medical workers, carrying out testing, tracing, and proper 

treatment of infected medical workers, implementing a work program according to standards, and intensive 

training of medical workers working in isolation rooms should reduce the risk of COVID-19 infection in 

medical workers. 

 

5. Conclusion 

During the COVID-19 pandemic situation, medical workers face occupational risks of morbidity and 

mortality caused by COVID-19 infections. The scarcity of PPE remains a crucial factor associated to COVID-

19 infections in medical workers in the hospital. However, there are other important factors that need to be 

considered to reduce COVID-19 infections such as the habit of medical workers in complying to the 

preventive actions in their daily practice and also the work environment in the hospital. 

 

There are several limitations to our study. First, the studies included in our analysis were only from six 

countries, while more than 200 countries have been affected by COVID-19. Second, because COVID-19 is 

caused by an infectious agent identified only recently, there were no expectations of studies with an adequate 

follow-up. 
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