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 Health care workers (HCWs) work in very high risk areas, a lot of them 

getting the virus and some of them died. They are difficult to be replaced, 

leading to collapse of health system and more spreading of the virus. By 

using the keywords, searching in different data bases in 2019, 2020, for 

literatures in different domains, language, geographical and scientific 

manual and looking for references with in the articles. These are read and 

analyzed. The most important preventive measures of COVID19 infection 

of HCWs are education and training of them, excluding those with risk 

factor of getting the virus, proper use of Personal protective equipment 

(PPE), primary case control, environmental factors control, and resources 

control. HCWs are at very high risk for COVID19. It is prevented by, 

education and training of them, excluding those with risk factor of getting 

the virus, proper use of PPE, and control of primary case, environmental 

factors, and resources. 

 

 
 

   

 

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

International License. 

 

 

1. INTRODUCTION 

The novel coronavirus was first discovered in December 2019 at a market in Wuhan in China. The virus was 

most likely transferred to humans from wild animals (e.g., bats) at a market in Wuhan.  It is important to say 

the HCW is at high risk of getting the infection by SARA CoV19 which causes COVID 19 a respiratory 

disease [1], [2]. The corona virus epidemic has infect millions of people with overall risk of death of 6.9 % 

[3]. Coronavirus disease 2019 has been described as the biggest national crisis since the Second World War 

(1). Millions have got the disease and thousands died from SARA CoV19, block down has been adopted with 

significant impact on individual and society life [4]. It is infectious before appearance of symptoms, long 

incubation period, predilection to mucosal surfaces, can be acquired from asymptomatic persons, long 

duration of illness, and can infect people even after clinical recovery [5]. It is highly infectious virus difficult 

to be controlled in spite of the global efforts and the numbers are rising. Presentation might be mild or sever 

with acute respiratory syndrome, septicaemia, coagulopathy [6]. Similar to the pandemics in 2002, 2003, 

during which the HCWs were specially affected. While the numbers of risk to HCWs is limited. WHO reports 

show on April 8, 2020, 20,000 HCWs in 52 countries had got the disease. In Italy 15,314 cases got the disease 

on April ,10 2020. Similarly in China got increasing [2]. 
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While all people around the world under lock down, HCWs fighting the virus suffering of the pain of losing 

patients, friends, having physical and mental exhaustion [7]. It formed a big burden on health budget and 

great risk on HCWs and many of them acquired it and associated with more death [1], [7]. Currently large 

number of HCWs are affected by corona virus disease (COVID 19). We expect that the HW exposed more 

to aerosol generating procedures [8]. The virus is present in the hospital environment putting them in high 

risk. There are increasing numbers of research that show presence of the virus with in the aerosol in the 

hospital wards, which goes with the idea of using the airborne precautions continuously in the ward. 

Therefore, the environment and the surfaces are persisting as source of contamination [9]. Doctors looking 

after infected people are at a high risk of getting the infection, as a result of this, it is important to know the 

characteristics of them [3], [10]. It is vital to report the properties of dead doctor due to COVID 19 because 

it is global issue, which threaten HCWs [10]. With the increasing in the pandemic, lack of the personal 

protective equipment is a concern for the HCWs, passing the infection to their families is another one [7]. 

 

A part from this, the health system might be destroyed and succumbed. This results increase mortality, 

morbidity with more spreading of the infection [7]. Distinguishing of SARS-CoV-2 infection among HCWs 

are significant, this will lead to get ideal control of the pandemic, it is difficult to prevent and differentiate it 

from the population [11]. It is uncertain up to now whether the presence or infectivity of the virus in the 

aerosols in respiratory droplet or the person to person distance [4]. Up to now there is no vaccine or drugs 

approve by the WHO for killing the virus [5], [12], [13], [14]. Therefore, it is important to prevent COVID19 

rather than waiting for vaccination or drugs which might take a long time if they are detected [5], [14].  As a 

consequence of this, it is crucial to know and understand the preventive measures. 

 

2. Method 

Extensive search was done in studies of English language, In Google scholar, PubMed, PubMed central, and 

Cochrane data bases from 2019 up to year 2020. Search terms are Prevention, COVID19, HCWs, doctors, 

physicians, deaths, mortality, measures were used for searching. All articles which looked at were just human 

related. Articles read more emphasis on Results, discussions, conclusions and other data were compared and 

organized as follow. 

 

3. Predisposing factors for infection 

a.  Those related to the HCWs  

Health facilities are considered as high risk areas. The predisposing factors, which related to HCWs, make 

them more liable for the HCWs to get COVID 19, multiple unprotected exposures among HCW [13], [15], 

staying longer durations of exposure to the primary case during nebulizer treatments and BiPAP were also 

more common among HCWs who developed COVID-19 [15]. A part from these, increasing age [1], [16], 

their presence in the wards and dealing with aerosols producing procedures, like (anaesthetist doctors those 

in the intensive care, medical wards, dialysis center [4], [8]. In addition to those, upper respiratory 

examinations also considered as high risk of getting the infection. It has been found high viral load after 

appearance of symptoms and high in nose more than throat [13]. 

 

Furthermore, If they have other comorbidities which make them more liable for severe infection such as age 

over 55 years, pregnancy, some chronic diseases diabetes mellitus, chronic hepatitis, autoimmune diseases, 

renal diseases and cancer [13]. Finally, lack of personal protection equipment (PPE), staff and without safety 

watching [3] further increase risk of infection [17]. 

 

Deficiency of PPE has resulted in high deaths for instance among anaesthetist and collapse of the health 

system. If they unused or improperly applied increasing risk for coronavirus [13], [17]. In addition their use 
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may be associated with big discomfort and feeling difficulty of breathing, suffocation, fatigue, backache and 

foggy up [18]. For these reasons they do not adhere to it. These are considered significant factors predisposing 

them to infection. Furthermore, uncovering the nose or the mouth, without prioritizing HCWs for testing, 

availability of PPE, without Screening all HCWs for respiratory symptoms and fever at the beginning of the 

shifts all considered as predisposing factors for the HCWs to get the infection [16]. 

 

b. Primary source related factors: 

Infected people and HCWs who are symptomatic and pre -symptomatic are considered as high risk in the 

community and health facilities [1], [8], [9], [16). These regarded as important predisposing factors for 

transmission of infection among HCWs. 

 

c. Type of procedure related factors: 

We expect that the HCW exposed more to aerosol generating procedure [8]. These are certain procedures 

which increases risk of infection especially those that have the tendency to aerosolize such as endotracheal 

intubation and hand speed pieces. However, no data present concerning the electro surgery smoke if there is 

any risk but precautions have to be taken.  Upper respiratory examination consider as high risk for getting the 

infection [13]. 

 

d. Environmental related factors: 

SARS-CoD19 can stays for hours and days on the surfaces. As a result of this, it might be transmitted to the 

HCWs easily [9], [19]. 

 

4. Ways of spreading and getting the disease 

HCWs can get the disease from asymptomatic, subclinical, infected persons [11], [20], doing an aerosols 

generating procedures [5], [6], [19] and from the environment, as it is full with aerosols containing viruses 

just their presence in this environment make them at higher risks. Furthermore, it might be gotten through 

touching surfaces, stethoscope, pens touching face nose, eyes and patients fomite. Finally, Fecal oral route, 

like through contaminated water [5] is considered as way of transmission. 

 

5. Effect on health care workers 

Reports show that health workers at high risk of getting the infection, not only this, it is more sever when 

they acquire it [1], [2]. The rate of severe cases is twice as for physicians as for others. Moreover, they might 

infect their families, or spread it to other patients, community and they are exposed to a huge stress [2]. In 

addition, they may have a lot of problems, mental, emotional, and health anxiety. These result in dysfunctional 

coping, making rational decisions and financial concern affect their performance [7], [13]. Sever cases 

associated with all ages. However, it is more with increasing age. Comorbidity associated with increasing 

mortality [16], this is supported by data from Italy with very high percentage death among elderly [21]. There 

for it is advised to put the old HCWs and those with comorbidity away from the front line of fighting COVID 

19 clinics for none COVID 19, telemedicine administrative [16]. Apart from risk of infection, pandemic can 

cause a lot of problems to the health workers sleep disturbance, suicide thoughts, work overload and worries 

about health safety [2]. Furthermore, the stress which might be caused by Overfilled intensive care wards, 

overfilled emergency wards, long working hours, to compensate for absent colleagues who are ill or 

quarantined, wearing PPE for sustained periods of time, and isolation of patients and particularly of residents 

in old-age and nursing facilities [2]. Apart from this, administrative tasks due to reporting obligations, task 

force meetings, and contact tracings, restricted contact with colleagues, and the fear of transmitting the disease 

to their own families are factors that can lead to exhaustion and excessive psychological stress for workers 

[2]. 
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As a result of this, WHO warned that we should not allow the pandemic affect working conditions and 

neglection of the occupational safety precautions [2]. Hospital have to organize shifts, force rest and meals 

breaks. An online support to talk to their friends and get information, this is the job of the medical societies.  

Finally the government can help physicians by protective health setting environment, caring for their families, 

lodging closer to the hospital and life insurance enhancements [3]. 

 

6. Hand hygiene 

The result of the study shows the important of hand hygiene after dealing of COVID19 patients’. It reduces 

the number of bacteria and viruses on the hands [8]. It is important to decrease risk of infection with COVID 

19 however, water might not available [22]. A lot of low cost option may decrease infection with COVID19, 

hand washing, face mask for patients with respiratory symptoms and physical distention which is difficult to 

be achieved in busy settings in outpatient [22]. Caregiver should have hand washing every 15-20 minutes and 

surgical mask when they are in the same room with the patient. As they are at greater risk of COVID19 [5]. 

 

7. Resources availability 

It is very important to have adequate amounts of PPE for the front line health workers such as gloves, 

respirators, face mask, gown and hand hygiene. In Italy a large numbers of HCWs died because of lack of 

PPE. Similarly in the USA, they suggest that need a lot of respirators and surgical masks [17]. HCWs suffer 

different sources of stress like possibility of lack of PPE and passing the infection to the families and people 

[7]. 

 

A dressing the association between availability of health resources and the HCWs mortality, make authorities 

more serious about them. As consequence of this, they have to adopt certain crucial strategies in outbreaks 

which are essential, in order to fasting deliveries, mobilize the country's large, strong medical forces, and 

rapidly build new local medical institutes. These policies are critical for controlling the epidemic, protecting 

health workers on the front line, and alleviating the severity of patients outcomes [13]. 

 

7.1 Criteria for selection of front line medical personnel 

  Passing physical examination and professional training for COVID19. 

  Excluding pregnant, age over 55 years, hading history of chronic disease such as chronic hepatitis, 

renal disease, Diabetes mellitus, autoimmune disease and cancer [3], [13], but instead duties such as video or 

phone assessments, consulting or public liaison [3]. 

  Affected HCWs should not allowed to look after patients [13]. 

 

7.2 Compulsory observation in the following condition 

a. Those with un protective contact with COVID 19 pneumonia patients. HCWs should be isolated, 

avoid walking around and extensive contact with others 

b. Onset of fever, cough, shortness of breath and other symptoms (medical personal should be isolated 

immediately). 

c. When work with COVID 19 infection ward finished. 

 Nasopharyngeal, oro-pharyngeal a swabs for COVID19 and full blood count should be done, those with 

normal test results should undergo strict isolation for observation. While others will be generally isolated for 

observation and resume work after 1 week. However, there are no consensus on these recommendations as to 

how long COVID19 positive health care professionals should refrain from patient care [13]. 

 

8. Compare of different types of protection measures 

Surgical mask is for the HCWs who deal with corona virus patients as recommended by the WHO. [9] it 
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shows that respirators have more protective effect than surgical mask [4], [9], [15]. In general medical mask 

and other reusable one is associated with reduction rate of infection. However, N95 and other respirator 

associated with larger reduction [4], [12]. When it comes to the face mask, there several indication for its use, 

for those with respiratory disease or those looking after patient with the virus as advised by the WHO, to 

others who go out after lock down to avoid pre symptomatic or asymptomatic transmission and those with 

high risk, elderly and with comorbidity [24]. Face mask have to be used as important complement to other 

preventive measures as hand hygiene as a recommendation. However, raise awareness among people should 

be done as it is considered as stigmatization by some cultures [24]. It has been found that face mask is efficient 

for protection of people and health worker [4]. Face mask has been used and enforced by Chines and Asian 

countries such as Japan and South Korea. Although it is recommended for symptomatic and HCW, its use in 

general public and community setting is inconsistent [24]. 

 

9. Prevention Measures 

Health settings are high risk areas with the virus present even in the wards environment which is rapidly 

spreading due to low virulence and long incubation period, difficult to be controlled and till now no treatment 

or  very effective vaccine available, there for prevention is the key. 

 

10. Staff related preventive measures 

Using respirators continuously more effective than medical mask for HCWs in various health settings 

especially in aerosols producing procedures.and Better than surgical mask [2], [4], [12], [15]. Homemade 

mask is not recommended to HCWs [12]. Using Hand hygiene is important measure to decrease risk of 

infection with COVID 19 [22]. Avoid staff with comorbidity, in the front line, which make them more liable 

for severe infection such as age over 55 years pregnancy, some chronic diseases (diabetes mellitus, chronic 

hepatitis, autoimmune diseases, renal diseases and cancer) [1], [13]. It is suggested that aggressive measures 

such as (N95mask, goggles and protective gown) to protect HCWs from COVID 19 and future out breaks. 

As it is found that the subclinical patients not only spread the disease efficiently it can shed high amount of 

the virus and infect others even in the recovery period [20]. Caregiver should have hand washing every 15-

20 minutes and wear surgical mask when they are in the same room with a patient. The greater risk of 

COVID19 is to health workers. It is critical to protect the HCWs from the virus to be sure of continuity of 

health surfaces and not to infect others [5]. Screening all HCWs for respiratory symptoms and fever at the 

beginning of the shifts, prioritizing HCP for testing and ensure options to discourage working while ill [11]. 

Covering the nose and mouth is advised in community settings social distancing measure is not possible. 

Because of the pre symptomatic and asymptomatic evidence of transmission. Another option is source control 

among all HCWs, patients and visitors is indicated [16]. 

 

11. Environments related preventive measures 

There are increasing numbers of research that show presence of the virus with in the aerosol in the hospital 

wards which goes with the idea use of the airborne precautions continuously on the ward. As a result of this 

the environment and the surfaces continue as source of contamination. Therefore, goggles, masks, gloves and 

other barrier precautions are not enough to protect HCWs from infection, if they touch contaminate surfaces. 

For example, clean workspaces, landlines, personal items such as stethoscopes, mobile phones, keyboards, 

dictation devices, landlines, name-tags without washing hand. The coronavirus could be killed by various 

disinfectant if properly used [9], [19]. Furthermore, Room isolation for patient with suspected or confirmed 

patient with the room well ventilated with good sun shine will destroy the virus. Patient should worn surgical 

mask and do cough exercise. Patients should be in a separated room. Rooms, equipment’s and surfaces should 

be regularly disinfection better with sodium hypo chloride. Discharge from isolation once they are afebrile or 

after two consecutive negative molecular test at one day sampling interval [5]. 
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12. PPE related preventive measures 

When it comes to the PPE, They are very important in protecting HCWs. However, they should be well 

trained how to use them, present in sufficient amounts [2], [17], [19], [22], [25], and have to be used with 

other precautions. The HCWs have to adhere to them in their settings. Deficiency of PPE, unused, improperly 

applied and their use may be associated with big discomfort they feel difficulty of breathing, suffocation, 

fatigue, backache and foggy up [18]. Increasing risk for coronavirus 19 and resulted in high deaths, leading 

to collapse of the health system [1]. 

 

13. Source control 

Because of the pre-symptomatic and asymptomatic evidence of transmission. Another option is source control 

among all HCWs, patients and visitors is indicated [16]. Therefore, source control appear to be a sensible 

recommendation. For example, when the visitors and febrile patients wear a mask in health care setting in 

hospital or in primary care. Symptomatic and pre-symptomatic transmission are high risk in the community, 

face mask use have the major influence the epidemic growth [9]. 

 

The risk of acquiring the infection can be decrease by the following: if  large numbers of staff are available 

with safety watching [3], The risk of getting the infection is very low if HCWs stick to the CDC (Center for 

Disease Control and Prevention) evidence based guidelines for mask hand hygiene and environmental 

hygiene, adhere to local control strategies and using PPE which include a gown, gloves, either N95 respirator 

plus a face mask or powered, air- purifying respirator (PAPP) is associated with decrease  in rate of infection 

with COVID19 as recommended by CDC [15], [19]. 

 

14. COVID-19 and Computer Vision 

For quick COVID-19 diagnosis, Computer Vision (CV) is used as one of the preventive measure in health 

care field. CV based on artificial intelligence elements that are used to solve different problems. The goal of 

each CV algorithm is processed the collection information (data) and understand the changing of the features 

of an object in every image [27]. The CV subject includes methods of detect, segment, visualize, and 

recognize of an odd object in image. 

 

Various methods of CV have been studied the medical imaging such as X-Ray, CT and PET scan. These 

algorithms help the health workers to fast diagnosis of COVID-19. In addition, using computer to analysis 

the data of the survivors to administer the appropriate treatment as well as develop of a COVID-19 vaccine. 

The CV research about COVID-19 can be classified in to three categories: 

1. Detecting the disease, 

2. Protecting from and controlling the disease, 

3. Treating the disease. 

 

The researchers in this article are focused on how quick to prevent the COVID-19 disease among the health 

workers. However, the traditional way is to take small amounts of RNA and manual test relying on PCR 

testing. This method shown about 80% accuracy against the disease (28). Therefore, An alternative approach 

that relies on the difference metrics to examine the changes happen through the computed tomography (CT) 

imaging [29] (see Figure 1) has been proposed. The studies of using CV have been shown about 92.4% 

sensitive for COVID-19 diagnosis[https://viso.ai/applications/computer-vision-applications-for-coronavirus-

control/]. 
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Figure 1. CT scans of a patient with pneumonia caused by COVID-19. 

 

One of the prevention method is proposed by [30]. The researchers apply the Masked Face Recognition 

approach to reduce the spread of the disease by reducing droplets come from talking or sneezing. 

 

In [31], the researchers use a detection method which relies on Infrared thermography for early detecting of 

infected people. A similar to Lahiri and their colleagues, [32] provide a phone application to easy detect with 

helping of Infrared thermography of infected people. All researchers build their studies based on a computer 

vision system specifically in a Machine Learning strategy. 

 

15. Conclusion 

HCWs are at very high risk for COVID19. It is prevented by, education and training of them, excluding those 

with risk factor of getting the virus, proper use of PPE, and control of primary case, environmental factors, 

and resources. The risk of acquiring the infection can be decrease by the following: if large numbers of staff 

are available with safety watching [3]. The risk of getting the infection is very low if HCW stick to the CDC 

evidence based guidelines for mask hand hygiene and environmental hygiene and using PPE which include 

a gown, gloves, either N95respirator plus a face mask or powered, air-purifying respirator (PAPP) is 

associated with decrease in rate of infection with COVID19 as recommended by CDC [17]. 
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