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Abstract 

Introduction: Healthcare professionals (HCPs) are at the frontline of defense in combating 

COVID-19 and they play a critical role, not only in the management of COVID-19 patients, but 

also in ensuring adequate infection prevention and control (IPC) measures in healthcare settings. 

The use of appropriate PPE by healthcare workers in particular during the current COVID-19 

pandemic is highly recommended. Health professionals‟ compliance with proper utilization of 

PPE during the COVID-19 pandemic is still unknown in Ethiopia. Consequently, having poor 

compliance to correct utilization of PPE during the COVID-19 pandemic could harm the scarce 

health system of developing countries like Ethiopia. 

Objectives: To assess the utilization of personal protective equipment and its associated factors 

among health care workers at COVID -19 treatment center in Addis Ababa, Ethiopia 2021. 

Methods: A hospital-based cross-sectional study design were conducted from April 5 to May 5, 

2021 at three public hospitals dedicated for COVID-9 treatment in Addis Ababa, Ethiopia 2021. 

A stratified sampling followed by simple random sampling techniques were used to select 422 

health care workers from all COVID 19 treatment center during the study period.  Data were 

coded, cleaned and entered into Epi Data 3.1 and entered in to SPSS version 23 for analysis. All 

independent variables were fitted separately into bivariate analysis to evaluate the degree of 

association with utilization of PPE. Then, variables with a p-value < 0.25 were exported to 

multivariate analysis to control confounders. The odds ratio(OR) at p value <0.05, with a 95 % 

confidence interval (CI) was used to test the statistical significance of variables.  

Result: Total response rate were 100%. The average age of the 422 participants was 29.7 ±4.5 

(SD) years. The prevalence of PPE utilization among healthcare workers during interaction with 

COVID-19 patients were 47.2% at (95% CI: 42.44-51.96). Result in this study revealed that 

independent predictors of personal protective utilization include availability of PPE 

[AOR:1.97,95%CI:(1.18-3.28)], attended IP training [AOR:2.5,95% CI:(1.45-4.40)], follow 

work guideline [AOR:2.8,95% CI: (1.29-5.83)], being satisfied with job/work [AOR:2.04,95% 

CI: (1.11-3.76)] and Job category (permanent/temporary worker) (AOR: 0.54(0.32-0.91)).  

Conclusion: Utilization of PPE among healthcare professional during interacting with COVID-

19 patients was 47.2%. Predictors such as availability of personal protective equipment, job 
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category, IP training, job satisfaction and using COVID-19 prevention and control guideline 

were significantly associated with utilization of PPE.  

Recommendation:  The risks of COVID-19 infection among HCPs through providing proper 

and adequate PPE, IP training, to satisfied HCWs, to use work guideline should be strengthened 

and needs to be a top priority for treatment center administrative (for Eka kotebe general hospital 

COVID-19 treatment centers, for millennium hall COVID centers, for Addis Ababa field 

hospital), Ministry of Health and the government of Ethiopia. 

Keywords: corona virus. Personal protective equipment. Healthcare workers.  Ethiopia. 
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1. Introduction  

1.1 Background 

The outbreak of coronavirus disease 2019 (COVID-19), caused by the severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2), has been declared as a pandemic by the World Health 

Organization (WHO) on the 11th of March 2020 (1). Worldwide, the pandemic has caused over 

165 million confirmed cases and more than 3,433,314 confirmed deaths until may,20 2021 (2).  

The African continent has the lower number of globally confirmed cases, standing roughly at 

4,759,804 and registering 127,598 deaths. As of May 20, 2021, Ethiopia has confirmed 267,597 

COVID-19 cases, 4038 deaths, and 222,560 recoveries from over 2,666,416 tests performed (2).  

At the moment (May 20, 2021), Ethiopia stood at 4
th

 from Africa in terms of the reported number 

of confirmed 1COVID-19 cases next to South Africa (1st), Morocco (2rd) and Tunisia(3nd). 

Thus far the case fatality rate of Ethiopia, which represents 1.5% of the cumulative confirmed 

COVID-19 cases, is less than the average for Africa (2.4%) and the world (3.3%).  Nonetheless, 

recent reports from the country suggest a spiking rate of coronavirus transmission in the 

community (3).  

Healthcare professionals (HCPs) are at the frontline of defense in combating COVID-19 and 

they play a critical role, not only in the management of COVID-19   patients, but also in ensuring 

adequate infection prevention and control (IPC) measures in healthcare settings. As a result, they 

are at a substantially increased risk of becoming infected with the virus and could potentially 

contribute to the transmission ((4)(5)-(6)).  

About 11%  of HCPs retrospectively studied in Spain had tested for COVID-19 (7). Early 

evidence from countries with the highest mortality rates indicates that healthcare workers are 

considerably at greater risk of being infected with COVID-19 ranging from 15% to 20% of the 

infected population and are therefore at a disproportionate risk to the rest of the population 

((8)(9)).  For instance, the Italian Regional Reference Laboratories reported that healthcare 

workers accounted for 10% of 162,000 cases of COVID-19 in the country (10). Similarly, the US 

Centers for Disease Control and Prevention reported that accounted for about 11% of all 

confirmed COVID-19 cases in the United States between (11). In Ethiopia, over 1,311 health 

workers have contracted coronavirus as of 17th September 2020.   
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Infection prevention and control (IPC) measures such as the use of appropriate PPE, proper hand 

washing, and hand hygiene are critical in preventing the transmission and risk of infection of 

COVID-19 in healthcare settings. The use of appropriate PPE by healthcare workers in particular 

during the current COVID-19 pandemic is highly recommended and the national and 

international safety protocols for healthcare workers should be strictly followed ((1)(12)).  Since 

the initial outbreak report of COVID-19 in China in December 2019, there has been an 

increasing demand for PPE globally.  In many healthcare settings particularly in Africa HCPs 

have limited access to appropriate PPE to protect their health in many healthcare settings (6). As 

a result, many healthcare workers remain concerned about the risk of infection from the SARS-

COV-2 due to the shortage of appropriate PPE recommended by WHO, and they have become 

ill-equipped to care for patients with COVID-19 or other causes, due to acute shortage of 

appropriate PPE (13).  

A lack of PPE puts both HCPs and patients at risk of contracting coronavirus infection. It also 

presents many HCPs with challenging decisions about whether to care and provide treatment for 

COVID-19 patients in the absence of effective PPE. In addition, compliance with guidance on 

the correct use of PPE in healthcare setting is another challenge. On the other hand, the number 

of COVID-19 cases is rising and the shortages in PPE remains a major concern.  
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1.2 Statement of the problem 

Healthcare workers are a highly vulnerable group due to  their  close contact with infected 

persons and risky working environment(14)(15).Use of medical mask, gown, gloves, and eye 

protection (goggles or face shield) is recommended for healthcare workers providing direct care 

for COVID-19(14)(16)(17). Several studies before the COVID-19 pandemic reported that health 

professionals‟ compliance to correct utilization of PPE was suboptimal in Ethiopia(18)(19)–(20). 

However, health professionals‟ compliance with proper utilization of PPE during the COVID-19 

pandemic is still unknown in Ethiopia. Consequently, having poor compliance to correct 

utilization of PPE during the COVID-19 pandemic could harm the scarce health system of 

developing countries like Ethiopia. Therefore, this study aimed to assess health professionals‟ 

practice regarding correct utilization of PPE and associated factor in terms of COVID-19 

prevention during the pandemic in Ethiopia. 

 The risk is higher among healthcare workers (HCWs) who are involved in the aerosol-

generating procedure (AGP), such as noninvasive ventilation (NIV), high flow nasal cannula 

(HFNC), and endotracheal intubation(21). HCWs may become a point of source to other non-

COVID patients if they cannot be adequately contained. The PPE shortage is reflected in survey 

data on PPE usage and in data on COVID-19 morbidity and mortality. As of May 2020, 87% of 

nurses reported having to reuse a single-use disposable mask or N95 respirator, and 27% of 

nurses reported they had been exposed to confirmed COVID-19 patients without wearing 

appropriate PPE  (22). As of July 28, 2020, at least 1842 nurses, doctors, physicians‟ assistants, 

medical technicians, and other healthcare workers globally, and 342 in the US, died due to the 

virus, and many more became sick. The CDC aggregate national data of 172,844 cases among 

healthcare personnel and 743 deaths   (23). Healthcare workers have died from COVID-related 

causes in all but 19 states. Healthcare worker deaths by state recorded in Medscape (2020) are 

correlated with CDC (2020b) COVID-19 cases by state (Pearson's r of 0.552, p < 0.00) and even 

more strongly correlated with CDC-confirmed COVID deaths in the general population 

(Pearson's r of 0.953, p < 0.00). These correlation coefficients are indicative of healthcare worker 

exposure to the virus, and of the critical role of PPE and healthcare systems for population 

health. In other words, population health is a function of the healthcare system and wellbeing of 
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healthcare workers, and the wellbeing of healthcare workers is a function of the healthcare 

system and PPE. 

 

WHO on 23/July 2020 reported more than 10,000 health workers infected with COVID 19 in the 

40 countries in Africa. In Africa information on health workers‟ infection is still limited, but 

preliminary data finds that they make up more than 5% of cases in 14 countries in sub Saharan 

Africa alone, and in four of these health workers make up more than 10% of all infections. 

Inadequate access to PPE or weak infection prevention and control measures raise the risk of 

health worker‟s infection  (24). There is still no precise data about how many HCWs are infected 

with COVID-19 in Ethiopia. From a reliable source, it can be stipulated that as of September 17, 

2020, about 1,311 HCWs were affected. 

Trained HCP are a key human resource to prevent, manage and combat the infection as the 

COVID -19 pandemic rises. Though they are a priority in most countries, HCP have great 

concerns for instance; lack of personal protective equipment.in addition they have great concerns 

for their safety and about their families since might transmit the infection their family (25). 

The common attribute for the HCP to be infected were lack of awareness and preparedness 

during the epidemic, ineffective institutional infection prevention measures, shortage of guidance 

in infection prevention control rule procedures, improper use of PPE, unavailability of PPE in the 

facility (26). Evidence shows that consistent and correct use of PPE is effective in protecting 

HCW from acquiring health care associated infection. Failure to use proper utilization of PPE 

puts HCW for high infection and it could harm the scares health system of developing country 

like Ethiopia. Therefore, this study assesses utilization of PPE and its associated factors among 

HCWs in terms of covid-19 prevention during the pandemic in Addis Ababa COVID-19 

treatment centers, Ethiopia. 
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1.3 Significance of the study 

Currently there is no treatment for COVID -19 prevention and management. The best option is to 

avoid being exposed to the virus to prevent and control COVID -19 outbreak in Ethiopia, there is 

an urgent need to understand the healthcare worker‟s prevention practices and the health setting 

readiness towards covid-19 at this critical moment. In this study, we investigate utilization of 

personal protective equipment and associated factors among healthcare workers at COVID 

center in Addis Ababa during this rapid rise period of the COVID -19 outbreak. Study done in 

our country about utilization of PPE are very few. Investigating the source of work related health 

problem in hospitals would help both the government (employers) and workers to know about 

the risky conditions. The employers have to provide important PPE and the workers has to be 

motivated to utilize it properly so this study would have conducted to fill the gap in personal 

protective utilization in Addis Ababa COVID -19 treatment centers. Using PPE have been used 

for many years to protect clients and healthcare workers from microorganism present on medical 

staff and other working in the healthcare setting more recently with the emergency of HIV/AIDS 

and HBV/HBC and resurgence of tuberculosis in many countries including Ethiopia. PPE now 

become important for protecting the healthcare providers as well (27). The aim of this study were 

to assess the magnitude of PPE utilization and to evaluate its associated factors in Addis Ababa 

covid-19 treatment centers which hinders personal protective equipment use those are working in 

COVID treatment center especially at this pandemic time, finally to discuss finding with the 

hospitals administrative and concerned government officials for interventional activities as well 

as further investigation. Additionally, the finding from this study could be used as an information 

and direction for anybody interested for further investigation. The finding from this study will 

have used for baseline information for health planners to consider during their planning. 
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2. Literature Review 

2.1 Overview of Personal Protective Equipment 

HCWs are at constant risk of exposure to pathogens and acquiring infections while treating 

patients with infectious diseases (28). In the last century, millions of people died from these 

highly infectious viruses. This century has already seen breakouts of several deadly viruses 

including SARS, Swine Flu, MERS, and the recent COVID-19 pandemic(28). 

 The Occupational Safety & Health Administration (OSHA) in the USA defines PPE as 

“specialized clothing or equipment worn by an employee for protection against infectious 

materials”. OSHA issued regulations that require the use of PPE in healthcare environments to 

protect healthcare personnel from any exposure to potential infectious diseases. As per the 

regulations, employers are required to supply PPE of the correct specifications to their staff. 

Furthermore, in the case of reusable PPE, employers must arrange the appropriate cleaning, 

repair, and storage of products. Additionally, employers must ensure that any “end of life” PPE 

is disposed of correctly  (29). 

The most common types of PPE within a healthcare environment are gloves, gowns or aprons, 

masks or respirators, goggles and face shields. In order to select PPE, three important points need 

to be considered: the types and amounts of body fluids to which the wearer might be exposed to 

and the ways in which these fluids might be transported, the durability and appropriateness of the 

PPE for the task, and the fit of the PPE for individual users  (30).  

The type of PPE used will vary based on the level of protection required and will consider 

factors such as the level of patient contact, exposure to droplets or airborne infections, and 

isolation precautions  (31). The process for donning, using, and doffing PPE should respond and 

adjust to the specific type of PPE being worn and be carried out as per the guidance from CDC  

(32). Proper hygiene should also be performed per international recommendation before putting 

on any PPE (33). The first item of PPE to be donned is the gown, followed by the mask or 

respirator. The mask or respirator should be properly adjusted to fit the face of the user. After the 

mask or respirator, it is recommended that the goggles or face shield is put on, followed by 

gloves as the last step. While using the PPE, it is important for users to follow safe working 

practice and avoid contamination by keeping hands away from the face and not touching or 

adjusting PPE. Gloves should be removed if they are torn, and recommended hand hygiene 

should be performed before putting on a new pair of gloves. Touching surfaces and other items 
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with contaminated gloves should be avoided to prevent the possible spread of pathogens  (30). 

During the removal of PPE self-contamination should be avoided by removing the most 

contaminated gloves first. The face shield or goggles are then removed, followed by the gown 

and then the mask or respirator  (31). 

2.2 General PPE utilization 

The PPEs recommended by the World Health Organization for healthcare professionals 

performing aerosol-generating procedures are gown, respirator (N95) standard or equivalent, 

gloves, eye protection (goggles or face shield) and apron, while those providing direct care to 

COVID-19 patients should wear a gown, surgical mask, gloves and eye protection (34). As the 

coronavirus disease 2019 (COVID-19) pandemic risen, the world healthcare systems have 

become stunned with a potential shortage of personal protective equipment (PPE) (34). A study 

done in the Palestinian on availability of PPE is 29.5% (35). which is Gloves (31%), facemasks 

(27.4%), goggles (15.9%), gowns/apron (14.2%), and shoe (11.5%) PPE were available. Where 

as in Latin America which revealed that gloves (91.1%), gowns (67.3%), face masks (83.9%), 

and N95 masks (56.1%) (36). while a study conducted in North Shewa zone hospitals availability 

of PPE was 29.5%  (37). 

A recent systematic review and meta-analysis showed that medical masks are not inferior to N95 

respirators for protecting healthcare workers against viral respiratory infections during routine 

care and non–aerosol-generating procedures, but the researchers strongly recommended 

preservation of N95 respirators for high-risk, aerosol-generating procedures during COVID-19 

when its supply is inadequate  (38).  In response to the shortage of appropriate PPE, studies 

showed that the scarcity could be mitigated through proper re-use or extended use techniques 

[(39) (40)]. Evidence indicates that N95 respirators maintain their protection when used for 

extended periods (41).  although using them for longer than four hours is not recommended due 

to increased discomfort [(43) (42)].   The choice of PPE is also dependent on the level of 

protection provided by PPE and the risk of exposure, thus understanding them is the key in 

choosing appropriate PPE  (30) (43). In this regard, the WHO IPC recommendations have proven 

to be an invaluable resource and were quickly adopted and implemented in many countries in 

preparing their response to the COVID-19 pandemic  (44). As a result, the WHO guidance on the 

rational use of PPE for COVID-19 has provided appropriate criteria on how to select and use 

appropriate PPE in different settings when PPE is in short supply  (45).  
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Even in the presence of adequate PPE, correct practice during donning and doffing techniques is 

critical in preventing infections (46). World Health Organization (WHO) recommends health 

professionals to implement standard precautions all the time. Additionally, contact and droplet 

precautions should be in place until the patient is asymptomatic  (46). 

According to the WHO recommendations, all healthcare workers and caregivers working in 

clinical areas and areas with COVID-19 community transmission should wear facemask 

continuously throughout the entire shift to protect themselves as well as patients from COVID-

19 infection(38). And also WHO recommends disposing of single-use PPE immediately upon 

removal and after use(38). Furthermore, to prevent contamination of the PPE during wearing and 

removing, it is recommended to perform hand hygiene before wearing the facemask and after 

removing it.  A study in Ethiopia in Goba referral hospital on Correct Use of Facemask Among 

Health Professionals in the Context of Coronavirus disease (COVID-19), only 30% of health 

professionals perform hand hygiene before wearing a facemask (47). Similarly, about 35% of 

health professionals perform hand hygiene after removing the facemask. During donning and 

doffing of PPE, there are possibilities of touching the contaminated surfaces (48). Therefore, 

performing hand hygiene with both soap and water or alcohol-based hand rub is highly 

recommended (48).  

Health professionals who received training on proper utilization of PPE were 2.2 times more 

likely to correctly use a facemask(48). A study by Hon et al reported that training on infection 

control courses is capable of transferring knowledge regarding the appropriate selection and use 

of PPE (49). Even though it is not statistically significant but worthy of clinical attention, health 

professionals working in the COVID-19 treatment or quarantine centers were 2.6 times more 

likely to correctly use facemask than other health professionals working in non-COVID-19 

dedicated hospitals (49).  

HCWs are at significant risk of COVID-19 infection during patient care delivery. As consistent 

application of prevention mechanisms, use of PPE can diminish the risk of infection for 

healthcare workers (37). A study conducted among HCWs in China towards compliance with the 

recommendations of COVID-19 preventive practice is (87%)  (50), and Uganda (74%) (51). 

where as in Northwest Ethiopia founds 38.7% (52). Moreover, the compliance towards COVID-

19 prevention recommendations among those HCWs could be due to differences in 
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measurement, country context, and disease burden. In the Uganda study, all samples were taken 

from a single facility. A study done in Palestinian on healthcare workers preparedness for 

COVID -19 pandemic shows that from 138 respondents‟, only 27.5% HCWs always had access 

to facemasks when needed and 10.9% for isolation gowns. The vast majority of HCWs did not 

find eye protection (92.8%), N95 respirators (95.7%), and face shields (92%) always available. 

As for preparedness, only (11.6%) surveyed felt confident in dealing with a potential COVID-19 

case. With (41.3%) having received any COVID-19 related training and (41.3%) not having a 

local hospital protocol  (35). 

A study conducted on Personal Protective Equipment in health workers during Coronavirus 

Disease-19 Outbreak in Republic of Macedonia shows that high proportion of HWs was using 

one surgery mask for two or more times or not using it at all when contacting patients who were 

self-isolated (35.3%) or severe acute respiratory syndrome CoV (SARS-CoV)-2 positive 

(19.3%). More than 90% of participants were using surgery masks and gloves every time or 

almost every time while working with patients who were self-isolated or SARS-CoV-2 positive. 

High frequency of participants reported: not attended a training course about the correct usage of 

PPE (72%) (53).  

 A study conducted to assesses access to personal protective equipment (PPE), availability of 

adequate information about PPE use, self-reported ability to correctly wear and remove (donning 

and doffing) PPE, and risk perceptions associated with COVID-19 among frontline healthcare 

workers in Pakistan, shows that from total of 453 healthcare, (48.12%) were doctors, (40.40%) 

were nurses, and (11.48%) were paramedical staff. Only (28.48%) healthcare workers reported 

having adequate access to PPE at all times, whereas (34.44%) never had access to PPE and 

(37.09%) had access to PPE occasionally. Lack of access to PPE led the majority (71.74%) of 

healthcare workers to use coping strategies such as reuse of N95 and surgical masks. A total of 

(68.87%) respondents believed that the risk of contracting COVID-19 in the work environment 

was high and the majority (62.69%) adopted precautionary measures at home to keep their 

families safe. Of all the respondents, only (30.02%) were tested for COVID-19 at least once, of 

which (23.53%) ever tested positive (54). 

A study conducted in Ghana to assess IPC compliance among healthcare workers in 

Ghana‟sCOVID-19 treatment centers by using Quantitative data by conveniently sampling 
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method collected using the WHO COVID-19 risk assessment tool show that IPC compliance 

during healthcare interactions was 88.4% for hand hygiene and 90.6% for Personal Protective 

Equipment (PPE) usage; IPC compliance while performing aerosol-generating 

procedures(AGPs)was 97.5% for hand hygiene and 97.5% for PPE usage. Compliance with 

medical mask use was nearly universal (98.8%). Disposable gown use was the lowest 

(93.9%)complied in PPE usage domain.  Compliance with single-use gloves was 96.7%, and 

98.2% of the healthcare workers reported compliance with removing and replacing PPE 

according to protocol. That PPEs were available (86.6%) and a significant proportion (97.9%) of 

the healthcare workers have received training on IPC (55). 

A study conducted on Correct Use of Facemask Among Health Professionals in the Context of 

Coronavirus Disease (COVID-19) at Madda walabu university Goba referral hospital shows that 

from a total of 368 health professionals have participated in that study. All of the participants‟ 

work involves direct contact with patients and (26.6%) of them work in direct contact with 

COVID-19 patients daily. The level of overall correct use of facemask was 10.1% (95% CI: 7.4–

13.6). 69.3% do not perform hand hygiene before wearing a facemask and (64.7%) do not 

perform hand hygiene after removing the facemask. 87.8% of the study participants reuse 

disposable facemasks. The odds of practicing correct use of facemask were more than two times 

higher among health professionals who received training related to personal protective 

equipment utilization (AOR= 2.2, 95% CI: 1.1–4.5) compared to their counterparts (48). 

A study conducted in Addis Ababa in selected hospital show that the satisfaction of HCPs 

regarding the availability and use of PPE. The mean (±SD) age of the participants was 

30.26±6.43 year and 52.6% were females.  An overall shortage of PPE was reported in all study 

hospitals. The majority (77%) of the healthcare professionals reported that their hospital did not 

have adequate PPE. A critical shortage of N95 respirator was particularly reported, the self-

reported availability of N95 24% during COVID-19. The self-reported use of N95 21% during 

COVID-19. Almost 72% of the respondents were dissatisfied with the availability of PPE in their 

hospital. The independent predictors of the respondents‟ satisfaction level about PPE were male 

gender (adjusted OR=1.39, 95% CI:1.05-1.85), healthcare workers who reported that PPE was 

adequately available in the hospital (adjusted OR=7.53, 95% CI:5.08- 11.16), and preparedness 

to provide care to COVID-19 cases (adjusted OR=1.65, 95% CI:1.22-2.12).  A critical shortage 

of appropriate PPE during COVID-19 was identified. The high level of dissatisfaction with the 
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availability of PPE might potentially lead to a lower level of preparedness and readiness to fight 

against COVID-19. Therefore, urgent efforts are needed to adequately supply the healthcare 

facilities with appropriate PPE to alleviate the challenges (56). 

2.3 Factors affecting of PPE utilization 

2.3.1 sociodemographic factor 

A study conducted in china shows the average age of study participants was 35.8 years and 68.1% 

(286/420) were women. These study participants worked 4-6 hour shifts for an average of 5.4 

days a week; they worked an average of 16.2 hours each week in intensive care units. All 420 

study participants had direct contact with patients with covid-19 and performed at least one 

aerosol generating procedure  (50).  

A study conducted in Ghana for PPE usage during healthcare interactions, lower compliance was 

seen among healthcare workers who were separated/divorced/widowed (OR:0.08;95%CI:0.01–

0.43), those with secondary level qualifications(OR:0.08;95%CI:0.01–0.43), non-clinical staff 

(OR0.16,95%CI0.07–0.35) cleaners(OR:0.16;95%CI:0.05–0.52), pharmacists (OR:0.07;95% 

CI:0.01–0.49). The average age of the healthcare workers in this study was 33 years, with most 

(62.2%) of them between the age brackets 30–49. Clinical staff formed the majority (78.0%) of 

the healthcare workers (55).  

A study conducted in Uganda to determine knowledge, attitude and practices (KAP) of health 

care workers (HCWs)toward COVID-19 in Makerere University Teaching Hospitals (MUTHs) 

in Uganda shows Factors associated with good practices were age 40 years or more (AOR: 48.4; 

95% CI: 3.1–742.9; p = 0.005) and holding a diploma (AOR: 18.4; 95% CI: 1–322.9; p = 0.046) 

(51).  

A study conducted in Addis Ababa in selected hospital show that the satisfaction of HCPs 

regarding the availability and use of PPE were affected by different factors, such as gender, 

hospital, perception that PPE is adequately available, and preparedness to provide direct care to 

suspected or confirmed COVID-19 cases. Male healthcare workers reported statistically 

significant higher satisfaction level with PPE than female health workers.  Among the healthcare 

workers, those who reported that PPE was adequately available to protect themselves from the 

risk of infection when managing COVID-19 patients rather than those who reported the 

inadequacy of PPE in their hospitals had statistically significant level of higher satisfaction about 

PPE (55).  
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2.3.2 Work Related Factors 

Several studies emphasized that adequate training, proper use and uninterrupted availability of 

adequate PPE gives HCPs a minimal risk of infection when treating suspected or confirmed 

cases of COVID-19 (57). A study in China found that of 420 doctors and nurses deployed to 

frontline work at Wuhan hospitals between January and April 2020 none of them contracted 

COVID-19 after receiving training in proper use of PPE and provided with appropriate PPE (58). 

A study from Hong Kong demonstrated that correct use of PPE by healthcare workers was 

associated with no cases of infection over a 42-day observation period  (59). Studies have also 

revealed that the risk of SARS-CoV-2 infection is significantly higher particularly among 

frontline HCPs with inadequate PPE caring for suspected or confirmed COVID-19 patients(15). 

WHO recommends disposing of single-use facemasks immediately upon removal and after use 

(38). A prospective cohort study in the UK and the USA reported that front-line healthcare 

workers who reuse PPE had a 1.5 times higher risk of being tested positive for COVID-19 

compared to healthcare workers who reported adequate PPE (15). 

A study conducted to assess Factors associated with access and use of PPE during COVID-19: 

Across-sectional study of Italian physicians, Responses were received from 516 physicians, only 

13% of which reported to have access to PPE every time they need them. Risk perception about 

contracting the infection was influenced by receiving adequate information on the use of PPE. 

Access to adequate information on the use of PPE was associated with better ability to perform 

donning and doffing procedures [OR=2.295%C.I.1.7–2.8]and reduced perception of risk 

[OR=0.5,95%C.I.0.4–0.6] (60).  

A study conducted on Corona Virus Infection among Healthcare Workers in a COVID Dedicated 

Tertiary Care Hospital in Dhaka, Bangladesh Among the HCWs, shows that (70.27%) were not 

satisfied with the infection prevention and control (IPC) measures taken by the hospital 

authority, reading the guidelines were found to be independently associated with good practice 

regarding PPE use (61). A study conducted in Ghana for PPE usage during healthcare 

interactions shows Insufficiency of PPEs was associated with lower odds of compliance with 

PPE usage (OR:0.33;95%CI:0.14–0.77). IPC training was not associated with compliance in 

either PPE use or hand hygiene(55). 

A study conducted in Addis Ababa on infection prevention practice identified that HCWs who 

had aware on availability of infection prevention related standard operating procedures (SOP) or 
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guideline in their healthcare facility were almost two times more likely to have good infection 

prevention practices and PPE use compared to those who had no awareness on availability of 

infection prevention related standard operating procedures (AOR=1.97, 95%CI:  1.34-2.93) (62). 

A study on correct Use of a Facemask in Ethiopia shows, health professionals who received 

training related to proper utilization of personal protective equipment  were 2.2 times more likely 

(AOR=2.2; 95% CI:1.1–4.5) to practice the correct use of facemask than their counterparts  (48).  

Generally, from the literature we see the following gaps. lack of awareness and preparedness 

during the epidemic, ineffective institutional infection prevention measures, lack of training, 

improper utilization of PPE, unavailability of PPE in the facility will exposed HCW to COVID -

19. Therefore, urgent effort is needed to adequately supply the health facilities with appropriate 

PPE to alleviate the problems. These study assess utilization of PPE and associated factors 

among HCWs working in COVID-19 treatment centers in Addis Ababa Ethiopia that show gaps 

and indicate suggestive solution. 
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2.4 Conceptual Framework 

The conceptual framework below is built on existing evidence and shows the relation of 

utilization of personal protective equipment (dependent variable) and different factors 

(independent variables). The factors for personal protective equipment reviewed from different 

literature categorized and summarized on the figure(3)(35) (48) (54) (56). 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

 

 

 

 
 

Figure 1. Schematic presentation of conceptual frame work for associated factors of utilization 

of PPE among healthcare workers working in COVID-19 treatment centers in Addis Ababa, 

Ethiopia 2021. 
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   3.  Objectives of the Study 

3.1 General objectives 

To assess the utilization of personal protective equipment and associated factor among health 

care workers at COVID -19 treatment center in Addis Ababa, Ethiopia 2021. 

3.2 Specific objectives 

 To determine the magnitude of utilization of personal protective equipment among health 

care worker working at COVID -19 treatment centers.  

 To identify factors associated with utilization of personal protective equipment during 

COVID- 19. 
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   4.  Methods 

4.1 Study area and period 

The study was conducted from April 5 –May 05, 2021 at three public hospitals in Addis Ababa 

city administration and Federal minister of health at COVID -19 treatment center in Addis 

Ababa, Ethiopia 2021 after one year pass the first confirmed COVID 19 case in Ethiopia. Addis 

Ababa city is the most populated urban city in Ethiopia, and is home to about 17% of the urban 

dwellers in the country. In 2019, the city had a projected population of about 3.6 million and 

accounted for 3.7% of the total population  (63). The city has the highest number of health 

infrastructure and medical personnel compared with any city or region in the country. There 

were 12 hospitals and close to 100 health centers belonging to the public center, and about 25 

private hospitals in Addis Ababa city. There were also over 17,000 HCPs in the city, including 

2,441 (14%) physicians and 8,172 (47%) nurses by the end of July 2019. Addis Ababa city has 

the highest rate of COVID-19 cases and deaths in Ethiopia. As of March 29, 2021, a total of 

132,763 confirmed COVID-19 confirmed cases and 1530 deaths were reported in Addis Ababa  

(45). The hospitals selected for the current study were the leading hospitals in the country by 

treating and isolating COVID-19 patients and provided inpatient services for the city residents 

and patients coming from different parts of the country. 

4.2 Study design  

A hospital-based cross-sectional quantitative study design was conducted in Addis Ababa 

COVID-19 treatment centers. 

4.3 Source population    

 All healthcare workers working in COVID-19 treatment center in Addis Ababa. 

4.4 Study population 

Selected health care workers working in COVID-19 treatment center. 

4.5 Eligibility criteria 

4.5.1 Inclusion criteria 

All health care workers who were involved in clinical services during study period and had direct 

contact with patient care including, residency medical training and intern medical students were 

included in the study. 
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4.5.2 Exclusion criteria 

 Workers who couldn‟t respond to the questions due to illness and those working in 

administration offices were excluded from the study. 

 4.6 Sample size Determination 

Sample size was calculated using a single proportion formula based on a 50% (no previous study 

done in this area) prevalence estimate of the utilization of PPE in the hospital at 95% confidence 

level,5% precision and 10% non-response rate. The sample size required for the study was 

calculated using the formula to estimate a single population proportion by considering the 

following assumptions: 

( 
 

 
)
 
      

     -------------------------------------------------------------------Eq.1    

Where  

  Assumptions: 95% Confidence level,  

 d= desired precision (5% margin of error). 

 
  

 
= critical value for normal distribution at 95% confidence level which equals to 1.96 (Z value 

at alpha=0.05), 

 n= required sample size, 

 P= Established prevalence of PPE utilization among health care workers  

In which n= 
                  

             

=384 adding 10% non-response rate; n=422. 

4.7 Sampling technique and procedure 

Out of the 12 government hospitals in Addis Ababa city administration and Federal ministry of 

health the three health facility are dedicated for COVID- 19 treatment centers in Addis Ababa.  

All the three COVID 19 treatment center were included in this study. 

The study population include all categories of HCPs practicing in the selected hospitals at the 

time of the survey. The study targets the HCPs since they are the majority involved in a number 

of healthcare activities which render them at risk of acquiring and transmitting infections. 

Participants were taken from three health facility in Addis Ababa, namely; Eka kotebe general 

hospital, Millennium hall COVID center and Addis Ababa field hospital St. peter branch. 
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 A stratified sampling followed by simple random sampling techniques were used to select the 

study participants. That is hospitals were divided in to the following departments such as, ICU, 

Sever wards, surgery/OR, Triage/Emergency, Gynecology/Obstetrics, laboratory/radiology, 

pharmacy, psychiatry and anesthesia. Then, total of 422 samples were proportionally allocated to 

each department/ward. The participants were drawn from each hospital. 

The sample size allocated to the hospital were distributed to each hospital proportional to the size 

of their healthcare workers. The list of the available voluntary healthcare workers has obtained 

and a simple random sampling were applied to select potential respondents based on the sample 

size allocated to each hospital.  All eligible participants who consented to participate were 

recruited into the study.  

This study was conducted in three COVID 19 treatment centers in Addis Ababa: 

1.Eka Kotebe General Hospital: which has total healthcare workers of 350 working in different 

department/wards: ICU-52, Sever COVID 19 ward-103, Surgery/OR-45, Triage/Emergency-38, 

anesthesia-12, Gynecology/Obstetrics-31, laboratory/Radieology-35, pharmacy- 28, Psychiatry 

with COVID-19-6 workers. 

2.Mellinium hall COVID-19 treatment center: which has total healthcare workers of 330 

working in different department/wards: ICU-78, Sever COVID 19 ward-106, Triage/Emergency-

63, anesthesia-10, laboratory/Radieology-43, pharmacy- 30 workers.  

3.Addis Ababa field hospital COVID-19 treatment center: which has total healthcare workers of 

150 working in different department/wards: ICU-44, Sever COVID 19 ward-56, anesthesia-6, 

Triage/Emergency-24, laboratory/Radieology-12, pharmacy- 8 workers. 
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Figure 2. Sampling technique of study on health care workers working in COVID-19 treatment 

center Addis Ababa, Ethiopia 2021     
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4.8 Study Variables 

4.8.1 Dependent Variable  

Utilization of PPE among health workers 

4.8.2 Independent Variables  

Socio demographic factors: Age, gender, education status, marital status, religion, profession. 

Work related factors: such as (work experience, work shift, job category, availability of PPE, 

attend IP training, satisfied with job, use hospital guideline). 

PPE related factors: include information received about PPE use, ability of donning and 

doffing of PPE, strategies to cope with shortages. 

4.9 Operational definition 

Personal protective equipment – any material, device, equipment or clothing which is used as 

protective barriers and minimize potential exposure to infective agents and materials thereby 

providing protection to both healthcare worker and patient from mucous membranes, airways, 

skin, and clothing from contact with harmful or infectious agents. The key component of PPE 

are: gloves, gown, face shield, goggles, medical/surgical face mask, head cover, isolation gown, 

apron, N95 respirator, shoes covers and eye protection. 

 HCP is defined as a healthcare provider in the selected hospital involved in the provision of 

healthcare services including intern doctors, resident doctors, general practitioners, medical 

specialists and subspecialists, health officers, anesthetists, nurses, midwives, laboratory 

technologists, radiologists, physiotherapists, X-ray, pharmacy and laboratory technicians. 

Utilization of personal protective equipment: Use of all the necessary worker-specialized 

clothing or equipment by workers for protection against health and health related infection  in the 

workplace (14). Workers were classified as those who used PPE when they were observed 

wearing of all the PPE that were necessary to be worn during work in a particular working 

department. PPE at the time of data collection noted by self-reported practice of proper PPE 

utilization.  

We adopted the study tool from the WHO risk assessment tool for healthcare workers in the 

context of COVID-19(17). This tool was used to assess the healthcare workers reported PPE 

utilization with IPC measures during healthcare interactions and when performing AGPs on 

COVID-19 patient. Seven (7) items for PPE utilization during interaction with COVID19 

patients, and ten (10) items for PPE utilization during performing aerosol generating procedures 
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(AGPs). With Likert responses: “always, as recommended”, “most of the time”, “occasionally” 

and “rarely”. „Always, as recommended‟ means more than 95% of the time; „Most of the time‟ 

means 50% or more but not 100%; „occasionally‟ means 20% to under 50% and „Rarely‟ means 

less than 20%. Healthcare workers were scored one (good utilized) if the healthcare worker 

responded either “always, as recommended” or “yes”, otherwise the healthcare worker was 

Scored zero (poor utilized) when they reported “most of the time”, “occasionally”, “rarely” or 

“No”.  

Extended use/reuse: The same respirator may be used while caring for multiple patients with 

COVID-19. This is on the condition that the respirator is not removed between patients or use 

other day and is not damaged, soiled or contaminated, or unless specifically contraindicated by 

the manufacturer(14). 

4.11 Data collection method 

Data were collected using structured paper-based self-administered questionnaires and by 

observational checklist for donning and doffing. The questionnaires composed of sections on 

demographic characteristics of the respondents (e.g., gender, age, education status and marital 

status, religion), work related factors, utilization and practices regarding compliance with usage 

of PPE (gloves, gowns, facemask, N95 respirator, goggles, face shields, and hair covers), as well 

as the use of good PPE utilization and associated factor among health care workers during the 

current COVID-19 pandemic.  The utilization level of HCPs regarding the use of PPE during 

interaction with COVID-19 patient included items: (1) A. During a health care interaction with a 

COVID-19 patient, did you wear personal protective equipment (PPE)? (yes/no) If yes, how 

often did you wear the following personal protective equipment? (gloves, gowns, surgical 

facemask, goggles, face shields, boots and hair covers). (2) Adherence to IPC measures when 

performing aerosol-generating procedures (e.g. tracheal intubation, nebulizer treatment, open 

airway suctioning, collection of sputum, tracheotomy, bronchoscopy, cardiopulmonary 

resuscitation (CPR), etc.) (yes/no) if yes, how often did you wear the following personal 

protective equipment? (gloves, gowns, apron, facemask, N95 respirator, goggles, face shields, 

boots and hair covers). These two items were measured using 4-point Likert scale where 1. 

Always, as recommended 2. Most of the time 3. Occasionally 4. Rarely. if participants answer 

other than “always as recommended” or “yes” considered as high risk. The questionnaire was 
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adopted from a tool developed by the World Health Organization (WHO) for utilization 

assessment of PPE and management of exposure of healthcare workers in the context of COVID-

19(17).  

The questionnaire was developed in English based on related literature and available national 

and international PPE guidelines.  A total of six experienced data collectors with health 

backgrounds (04 BSC nurse and 02 BSC midwives) and one MPH supervisor were involved in 

the data collection. Two data collector per hospital were independently recruited and trained for 

this purpose. 

Data quality control: A guideline was developed by the principal investigator to guide the data 

collectors and supervisors for data collection, quality assurance of data and ethical conduct 

during implementation of the survey. The components of the guidelines included sections on 

selection of respondents, data collection procedures using self -administered questionnaire, and 

ethical issues including COVID-19 infection prevention measures.  

One-day training and orientation on the survey including how to administer the questionnaire 

were given for the data collectors and supervisors on the objective and significance of the study, 

how to collect and procedures of data collection techniques, the whole contents of the 

questionnaire. Before handing out the questionnaires to the potential study participants in the 

selected treatment centers, the data collectors introduced themselves to the respondents, build a 

rapport with them and explained the aims of the study. After obtaining consent from the 

participants, the questionnaires would have handed out to the respondents and appointed for 

return to recollect the completed questionnaires.  

The questionnaires were distributed with a cover letter (consent form), introducing the study and 

explaining the purpose of the survey, instructions on how to complete the questionnaire, and 

researchers contact information for any questions the respondent might have. Participants 

completed the questionnaires by themselves in English language. Data collection took place in 

all COVID-19 treatment centers.  Upon return of the questionnaires, the data collectors were 

checked for completeness and consistency, and incomplete questionnaires were taken back to the 

respondents for completion as much as possible. 
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4.12 Data Quality Assurance 
 The quality assurance of the study was started at the very beginning of study instrument 

development. The data collection instrument was developed based on the literature review and 

tools adopted from WHO guideline. Before actual data collection, the data collectors were train 

for this specific study to attain standardization, maximize interviewer reliability and minimize 

selection bias during collection. A pre-test study was conducted at 5% of participant (21 

participants) by administering the questionnaire at Debre Berhan 07 health center COVID19 

center hospital (HCWs) before going to the actual field from March 25-26,2021. During pre-

testing the questionnaire was assessed for its clarity, understandability, length of minute required 

to complete, completeness. Before applying the questionnaire for actual data collection, then 

some arrangements were done. During data collection, close supervision was performed. Based 

on the challenges and errors detected during data collection, frequent communication was held to 

overcome it.  The collected data was checked for completeness and correctness of the 

information before data entry and analysis.  

4.13 Data processing and analysis  

Data were coded, cleaned and entered using Epi Data 3.1 statistical software were analyzed on 

SPSS version 23. Descriptive statistics were carried out using text, table and figure. Categorical 

variables were expressed in terms of frequency, distribution, mean, standard deviation, and 

percentage. Multi collinearity between independent variables was checked using a variance 

inflation factor (VIF) (must<10, this result shows 1.01-1.4) and tolerance ((must >0.1) this 

finding shows (0.7-0.9). Overall PPE utilization during healthcare interactions with COVID-19 

patients and when performing aerosol generating procedures (AGPs)were also summarized using 

table and figures. Logistic regression analyses were performed to ascertain the association 

between healthcare workers‟ sociodemographic information, work related factor and PPE 

utilization during healthcare interactions with COVID-19 patients. All independent variables 

were fitted separately into bivariate logistic regression model to evaluate the degree of 

association with utilization of PPE. Then, variables with a p-value < 0.25 were entered to final 

multivariate logistic regression model to control potential confounders. Variables with (P-

value<0.05) were considered as significance association with utilization of PPE. Associations 

between independent and dependent variable in the logistic regression model was assessed using 
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odds ratio (OR) with 95% confidence interval. The crude OR was used to present the bivariate 

model outputs while the adjusted OR to the multivariate outputs.  

At the beginning of the analysis, those who reported that, they use PPE “always as 

recommended” or “yes” were taken as “good utilized” and those who reported that they use PPE 

“most of the time”, “occasionally”, “rarely” or “No” were taken as “poor utilized.” Next, 

summation of the 07 PPE utilization items was made. Then, the variable was recoded as “1” and 

“0”and dichotomized (well/good utilized/poor utilized). After summation of the 07 utilized 

items, participants who had scored a cut-off point of 7 (7 items times 1 points) were considered 

as “well/good utilized” with PPE utilization. In this study “good/well PPE utilization” means the 

health workers utilize PPE always as recommended to all of 07 components of PPE by WHO. 

Whereas for poor utilization health workers not use one or more PPE. The reliability of the 

questionnaire was measured by Cronbach‟s alpha coefficient, and the Cronbach‟s alpha for 

utilization of personal protective equipment was 0.731 calculated using SPSS version 23. Model 

adequacy was checked using goodness-of-fit test, by Hosmer and Lemeshow and variable having 

p>0.05 were considered as fulfilled the model adequacy. Since the Hosmer and Lemeshow p-

value is not significant (p=0.233), so the model is doing well or the model is fit.  

Table 1. Goodness-of-fit test, Hosmeres-Lomeshow teste for associated factors and overall 

utilization of PPE among healthcare workers, at COVID-19 treatment centers in Addis Ababa, 

Ethiopia,2021.      

             Hosmer and Lemeshow test 

Step Chi-square Df Sig. 

1 6.831 5 0.233 

 

4.14 Ethical considerations 

Ethical clearance for the study were obtained from the Institutional Review Board of the College 

of Health Sciences Debre Berhan University (DBU) and Official cooperation letter was written 

by public health department, then I give the letter, proposal and ethical clearance gotten from 

DBU to each hospital before data collection, and after one week they give permission to start 
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data collection, at the end, I received ethical clearance from Eka Kotebe general hospital 

IRB(Annex V) and St. Peter specialized hospital IRB(Annex VI). 
The purpose and importance of the study were explained to the participants. Written informed 

consent were obtained from the participants after explaining the purpose of the study. Anonymity 

and data confidentiality were ensured, and no identifiable data from individual participants were 

collected. The study didn‟t cause any harm to the participants. In addition, participants were also 

informed about their right to join or to withdraw at any time from the study. All COVID 19 

preventive protocol maintained for data collector and participants.  

4.15 Dissemination of Results 

The result of the study will be presented and submitted to Debre Berhan University faculty of 

health sciences school of public health and research conferences, in partial fulfillment of the 

requirements for the degree of MPH in Epidemiology. The report paper will also disseminate to 

each hospital, Federal minister of health, Addis Ababa health bureau, and other interested 

governmental and nongovernmental organizations. Efforts will be made to publish the findings 

on peer-reviewed scientific journals.  
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5. Results 

5.1 Socio-Demographic Characteristics of Health Professionals 

A total of 422 health professionals who have direct contact with COVID-19 patients daily were 

included in this analysis. Of the total, about 221 (52.4%) were male. In terms of treatment center, 

42.2% proportions of respondents were from Eka kotebe general hospital COVID-19 center 

followed by Millennium hall COVID-19 center (39.8%) and Addis Ababa field hospital (18%). 

All of the study participants were working in hospitals (Table 2).  

A total of response rate were 100%. Of them, Nurses 196 (46.4%), physicians 79 (18.7%), 

midwives 22 (5.2%), laboratory technicians 39 (9.2%), pharmacists 32 (7.6%), health officer 18 

(4.3%) and other professionals 36 (8.5%). More than 260 (61.6%) were in the age group between 

25 -29 years with a mean age of 29.69 ± 4.5 (SD) years.  Above half of them had work 

experience of fewer than five years (76.3%). Most of them were single 296 (70.1%) and more 

likely to be orthodox 280 (66.4%). 80.1% of the HCPs was a first degree in level of education 

and More than two- thirds of HCPs was permanent on their job category (Table 2). 

 

 

Table 2. Distribution of socio-demographic characteristics of respondents in COVID-19 

treatment center in Addis Ababa, Ethiopia, 2021(n=422). 

Variable Frequency Percent% 

Sex 

                   Male 

                   Female 

Age (years) 

                  20-24 

                  25-29 

                  30-34 

                    ≥35 

              Mean age(SD) 

 

221 

201 

 

52 

260 

67 

43 

29.69±4.5 

 

52.4 

47.6 

 

12.3 

65.6 

15.9 

10.2 
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 Educational level 

              Diploma 

              Degree 

              Masters & above 

Profession 

              Nurse 

              Midwives 

              Physician 

              Lab. Technician/x-ray 

              Pharmacist 

              Health officer 

              Others* 

  Religion 

           Orthodox Christian 

            Muslims 

            Protestant 

            Others** 

 Marital status 

            Single 

            Married 

            Separated/divorced 

Treatment center name 

    Eka kotebe general hospital 

    Millennium hall COVID center 

    Addis Ababa  field hospital 

 

53 

338 

31 

 

196 

22 

79 

39 

32 

18 

36 

 

280 

59 

77 

6 

 

296 

118 

8 

 

178 

168 

76 

 

12.6 

80.1 

7.4 

 

46.4 

5.2 

18.7 

9.2 

7.6 

4.3 

8.5 

 

66.4 

14 

18.2 

1.4 

 

70.1 

28 

1.9 

 

42.2 

39.8 

18 

Others* includes: Anesthetist, psychiatrist, psychologist. 

Others** includes catholic, no religion. 
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5.2 Work related factors  

Most of the workers 326(77.3%) were permanent with total service year 322(76.3%), of less than 

5 years of work experience, 105(24.9%), have not got the chance of attended IP training and 

83(19.7%) were not satisfied, 363(86.0%) of the participants work with shift, respectively. 

119(28.2%) of the participants reported a bout unavailability of PPE.  360(85.3%) were use work 

guideline in their hospital (Table 3). 

Table 3. Work related factors in three COVID-19 treatment center healthcare Workers at Addis 

Ababa, Ethiopia 2021(n=422). 

Variable Frequency Percent(%) 

Work experience 

         <5 years 

         5-10 years 

        >10 years 

Job category 

       Permanent 

       Temporary 

Job satisfaction 

                    Yes 

                     No 

Use work guideline 

                    Yes 

                    No 

Attend IP training 

                    Yes 

                     No 

Work with shift 

                    Yes 

                    No 

Availability of PPE 

                    Yes 

                     No 

 

322 

75 

25 

 

326 

96 

 

339 

83 

 

360 

62 

 

317 

105 

 

363 

59 

 

303 

119 

 

76.3 

17.8 

5.9 

 

77.3 

22.7 

 

80.3 

19.7 

 

85.3 

14.7 

 

75.1 

24.9 

 

86.0 

14.0 

 

71.8 

28.2 
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5.3 Personal protective equipment related factor 

When asked if they had access to PPE when needed, 262(62.1%) respondents reported always 

had access to PPE, 147 (34.8%) had access to PPE only occasionally, and 13 (3.1%) never 

having any access to PPE when needed (Table 4). 

 Eye protection (goggles, face shield) were the most commonly missing pieces of PPE as 

reported by 222 (52.5%) healthcare workers followed by N95 mask 144(34.1%). 94(22.3%) of 

participant not missing any PPE during donning. Whereas 26 (13.2%) of respondents also 

reported missing either coverall suits, disposable gowns, surgical mask, disposable/surgical 

gloves, or disposable shoe covers. 

The lack of PPE resulted in 90.5% of the healthcare workers to use coping strategies(reuse), with 

the most common strategies being the reuse of protective goggles 306(72.5%), reuse of N95 

masks (n=256,60.7%), Washing/chlorination of gown (n=299,70.8%) reuse of surgical masks 

and reuse disposable shoes covers (n=11, 2.6%), (n=56, 12.36%), and (n=42, 10.0%%) not reuse 

any PPE.  

When asked whether they had received adequate information regarding the use of PPE to protect 

themselves from contracting COVID-19, 62.8% of the healthcare workers reported that they 

have always received adequate information. The remaining respondents either never or only 

rarely received such information. When asked if the information received was useful, responses 

were agreed it was useful (n=308, 73.0%) and those who either disagreed (n=40(9.5%), 

74(17.5%)) or were not sure respectively. 

Respondents were further asked if they had tested for COVID-19. Of the 422 respondents, only 

131 (31.0%) tested for COVID-19 and 79(60.3%) tested positive and 57(72.2%) were 

symptomatic and average (mean) recovery period were 14.9 ±   6.07 s. deviation days (Table 4). 
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Table 4. Distribution of PPE related factor in three COVID-19 treatment center healthcare 

Workers at Addis Ababa, Ethiopia 2021(n=422). 

Variable Frequency Percentage(%) 

Do you have adequate access to PPE? 

     Never  

     Sometimes  

     Always 

 

13 

147 

262 

 

3.1 

34.8 

62.1 

Have you received adequate information? 

about the use of PPE? 

    Never/Rarely  

   Sometimes  

   Always 

 

 

8 

149 

265 

 

 

1.9 

35.3 

62.8 

Was the information you received about 

PPE useful? 

   Disagree  

   Not Sure  

   Agree 

 

 

40 

74 

308 

 

 

9.5 

17.5 

73.0 

What types of PPE are you missing during 

donning? 

     Surgical gloves  

    Surgical masks/ N95 masks,  

    Disposable gowns,  

    Coverall suits,  

   Protective goggles,  

   Disposable shoe covers 

   Disposable gloves 

   None missing 

 

 

12 

144 

12 

27 

222 

74 

16 

217 

 

 

2.8 

34.1 

2.8 

6.4 

52.5 

17.8 

3.5 

53.3 

Have you used strategies to limit the use 

of PPE or have you reused PPE? 

    Yes 

 

 

382 

 

 

90.50 
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     No  40 9.50 

Which strategies have you used? 

 None  

 Reuse of eye protection  

 Washing/chlorination of 

disposable gown  

 Reuse of N95 mask  

 Reuse of surgical mask  

 Reuse of disposable shoe 

covers  

 

42 

306 

299 

 

256 

11 

47 

 

10.0 

72.5 

70.8 

 

60.7 

2.6 

11.10 

Have you ever tested for COVID-19? 

        Yes    

         No  

 

131 

291 

 

31.0 

69.0 

If yes, what was the result? 

Positive                                                           

Negative 

 

79 

52 

 

60.3 

39.7 

If positive, did the case is symptomatic or  

Asymptomatic? 

Symptomatic 

Asymptomatic 

 

 

57 

22 

 

 

72.2 

27.8 

If positive, for how long did you treated? 

< 14 days 

>14 days 

 

33 

32 

 

50.8 

49.2 

 

5.4 Observational outcome for proper donning and doffing  

We observed a total of 211 participants from the total of 422 sample size.  The participant that 

follow correct sequence of donning were 141(66.8%) and other not follow this sequence that was 

70(33.2%). When we see doffing sequence only 120(56.9%) follow this sequence properly other 

don‟t follow the sequence 91(43.1%). The most frequently missed step during donning is hand 

hygiene/hand sanitizer before donning, 74.9% wash their hand before donning. During doffing 
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also, the most missed step was hand washing/hand sanitize only 64.9% washing/sanitize their 

hand after doffing of gown and gloves before doffing of eye protective and mask (Table 5).  

 Table 5. Shows proper donning and doffing sequence of HCPs by observation in COVID-19 

treatment centers, Addis Ababa, Ethiopia 2021(n=211). 

        Variable(sequence of donning) Category frequency Percentage% 

1. hand hygiene(sanitize) Yes 

No 

158 

53 

74.9% 

25.1% 

2.put on shoes cover(if applicable) Yes 

No 

177 

34 

83.9% 

16.1% 

3.put on gown Yes 

No 

206 

5 

97.6% 

2.4% 

4.put on mask/N95 Yes 

No 

208 

3 

98.6% 

1.4% 

5. put on eye protection(face shield, 

goggle) 

Yes 

No 

200 

11 

94.8% 

5.2% 

6. put on gloves Yes 

No 

205 

6 

97.2% 

2.8% 

Donning prevalence                              

66.8%                                           

    

sequence of doffing 

1.remove shoes cover (if applicable) Yes 

No 

176 

35 

83.4% 

16.6% 

2.remove gown/glove together Yes 

No 

202 

9 

95.7% 

4.3% 

3.hand hygiene/sanitize Yes 

No 

137 

74 

64.9% 

35.1% 

4. remove eye protection (face shield, 

goggle) 

Yes 

No 

208 

3 

98.6% 

1.4% 

5. Remove mask/N95 Yes 

No 

208 

3 

98.6% 

1.4% 

6. hand hygiene Yes 208 98.6% 
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No 3 1.4% 

Prevalence of doffing Proper 

doffing 

56.9% 

5.5 Magnitude of PPE utilization 

Out of 422 healthcare workers, 199 (47.2%;95%, CI:42.44-51.96) of participant reported 

wearing of all the necessary personal protective equipment during interaction with COVID-19 

patients at the time of data collection. The magnitude of PPE utilization was 66.7% of 

Gynecology/Obstetrics department,55.1% of Sever COVID 19 ward,50.0% Surgical/Operation 

room department,46.2% of ICU,40.6% Emergency/triage,34.4% Pharmacy,32.6% Laboratory/X-

ray and 56.3% others. More than 52.8% of the worker reported that they did not use of all the 

necessary personal protective equipment during interaction with COVID19 patients that is either 

use gloves, mask, gown, eye protective, hair covers or boots or they will miss one or above one 

type of PPE so they considered as poor utilization of PPE additionally prevalence of PPE 

utilization among healthcare workers who are doing aerosol generating procedures was 45.0% 

which is consistent with routine interaction with COVID-19 patients (Table 6) (Figure 3). 

 For these, the reason 28.4% reported unavailability of PPE,19.7% reported that they were not 

satisfied with their job,24.4% reported that they are not attend IP training about proper utilization 

of PPE, and also 90.5% reported the reuse of PPE, and 14.7% not followed work guideline. 

Table 6. Distribution of PPE utilization among department/ward during interaction with (routine 

care) of COVID19 patients at COVID -19 treatment centers in Addis Ababa, Ethiopia 

2021(n=422). 

Department/ward 

   PPE utilization 

Total well utilized poor utilized 

 ICU 42(44.2%) 49(55.8%) 91 

Sever ward 75(55.1%) 61(44.9%) 136 

Emergency/triage 26(39.6%) 38(59.4%) 64 

Surgical/OR 11(50%) 11(50%) 22 

GYN/OBS 10(66.7%) 5(33.3%) 15 

Laboratory/x-ray 15(32.6%) 31(67.4%) 46 

Pharmacy 11(34.4%) 21(65.6%) 32 
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Others* 9(56.3%) 7(44.7%) 16 

Total 199   223 422 

Others* include anesthesia, psychiatry 

 

 

 

Figure 3. Total utilization of PPE during healthcare interactions and when performing AGPs in 

COVID -19 treatment centers in Addis Ababa, Ethiopia 2021. 

 

PPE utilization with surgical/disposable gloves use was nearly universal 96.0%, eye protection 

(face shield, goggles) (66.1%) the lowest utilized during routine interaction with COVID-19 

patients (Table 7 & Figure 4). While performing Aerosol generating procedures (AGP) the 

highest utilized PPE was surgical/single used gloves (96.8%) and wearing waterproof apron were 

63.9%. During aerosol-generating procedures on the COVID-19 patient, remove and replace PPE 

according to protocol (e.g. when medical mask became wet, disposed the wet PPE in the waste 

bin, performed hand hygiene, etc.) was 58.4% whereas perform hand hygiene before and after 

touching the COVID-19 patient, regardless of whether you were wearing gloves were 70.8%. 

Details analysis on PPE utilization during healthcare interactions and performing AGP is 

attached ((Table 7 &Table 8). 
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Table 7. Utilization of PPE among healthcare workers during interaction with COVID-19 

patients who working in COVID19 treatment center in Addis Ababa, Ethiopia 2021(n=422). 

Variable Category Frequency Percent% 

 During interaction with COVID-19 

patients. Did you Wore PPE? 

Yes 

No 

413 

9 

97.9% 

2.1% 

If yes, for each item of PPE below, indicate how often you used it: 

Types of PPE Always as 

recommended 

Most of the 

time 

Occasionally Rarely 

Single-use/surgical gloves 405(96.0%) 12(2.8%) 3(0.7%) 2(0.5%) 

Surgical/medical mask 402(95.3%) 19(4.5%) 0 1(0.2%) 

Eye protection (face shield, goggles) 279(66.1%) 78(18.5%) 60(14.2%) 5(1.2%) 

Disposable gown 398(94.3%) 19(4.5%) 2(0.5%) 3(0.7%) 

Hair covers 293(69.4%) 109(25.8%) 20(4.7%) 0 

Boots/shoes covers 375(88.9%) 35(8.3%) 7(1.7%) 5(1.2%) 

Prevalence of PPE utilization during 

interaction with COVID-19 patients 

Well utilized 

Poor utilized 

199(47.2%) 

223(52.8%) 
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Figure 4. Personal protective equipment utilization reported when interacting with COVID-19 

patients in COVID-19 treatment center in Addis Ababa, Ethiopia 2021(n=422). 

Table 8. Utilization of PPE among healthcare workers during performing AGPs who working in 

COVID19 treatment center in Addis Ababa, Ethiopia 2021(n=380). 

Variable  Category  Frequency  Percent(%) 

During aerosol-generating 

procedures on a COVID-19 patient, 

did you wear (PPE)? 

Yes 

No 

380 

0 

100% 

 If yes, for each item of PPE below, indicate how often you used it: 

Types of item Always as 

recommended 

Most of the 

time 

Occasionally  Rarely 

Single-use/surgical gloves 368(96.8%)  8(2.1%) 2(0.5%) 2(0.5%) 

N95 mask (or equivalent respirator) 292(76.8%)  83(19.7%) 5(1.2%) 0 

Eye protection (face shield, goggles) 282(74.2%)  82(21.6%) 12(3.2%) 4(1.1%) 

Disposable gown 363(95.5%)  9(2.4%) 4(1.1%) 4(1.1%) 

Waterproof apron 243(63.9%)  21(5.5%) 54(14.2%) 62(16.3%) 

Hair covers 311(81.8%)  58(15.3%) 10(2.6%) 1(0.3%) 

Boots/shoes covers 357(93.9%)  12(3.2%) 8(2.1%) 3(0.8%) 

During AGPs, Remove & replace 

according to protocol 

222(58.4%) 15(3.9%) 41(10.8%) 102(26.8%) 

During AGPs perform hand hygiene 

before/after touching COVID 19 

patients 

269(70.8%) 87(22.9%) 20(5.3%) 4(1.1%) 

Prevalence of PPE utilization during 

performing AGPs 

Well utilized 

Poor utilized 

190(45.0%) 

232(55.0%) 
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5.6 Factor associated with personal protective equipment utilization at COVID-19 

treatment centers 

5.6.1. Bivariate logistic regression  

Bivariate logistic regression was conducted to evaluate degree of association of PPE utilization  

with work related factors showed significant for attend IP training COR: 3.744,95% CI (2.268-

6.182), p<0.001), used work guideline COR: 5.068,95% CI ((2.558-10.039), p<0.001), satisfied 

with job COR: 3.264,95%CI (1.904-5.595), p<0.001), availability of PPE COR:2.886,95% CI 

(1.833-4.545), shift work COR:1.897,95%CI (1.065-3.378), job category either permanent or 

temporary COR:0.558,95%CI (0.352-0.885). Most of work related factors were significant in 

bivariate logistic regression analysis. Work related factors of the respondents in three COVID -

19 treatment center is presented in the next (Table 9). 

5.6.2. Multivariate analysis  

Multivariable logistic regression was conducted for variables found to be candidate in bivariate 

logistic regression to identify variables independently associated with PPE utilization. 

Table (9) presents factors which remained statistically significant in the bivariate and 

multivariate logistic regression analysis. In this study the independent predictors of personal 

protective equipment utilization on the multivariate analysis include availability of PPE were 

almost two times utilize PPE than their counterparts [AOR: 1.971,95%CI: (1.182-3.284)], health 

professional who attended IP training were 2.5 time utilize PPE than their counterparts [AOR: 

2.528,95% CI: (1.452-4.400)], health professional who follow work guideline were 2.7 times 

utilize PPE than counterparts [AOR: 2.745,95% CI: (1.293-5.827)], health professional who 

being satisfied with job/work  were two times utilize PPE than their counterparts[AOR: 

2.044,95% CI: (1.111-3.761)], whereas health professional who works permanently 0.46 times 

less utilize PPE than temporary workers, job category also [AOR: 0.536,95% CI :(0.317-0.909). 
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Table 9. Factors associated with PPE utilization among healthcare workers in COVID-19 

treatment center in Addis Ababa, Ethiopia, 2021 using both bivariate & multivariate logistic 

regression analysis model. 

 

Variables                       

           PPE utilization   

COR(95%,CI) 

     

AOR (95%, CI) 

 

Good 

utilization 

Poor 

utilization 

Satisfied with job       yes 

                                    No 

                             p-value 

178                        

21 

161               

61 

3.264(1.904-5.595)  

1.0 

0.001* 

2.044(1.11-3.76)  

1.0 

0.022** 

Attended IP training   yes 

                                      No 

                             p-value 

174 

25 

145 

78 

3.744(2.268-6.182)  

1.0 

0.001* 

2.53(1.45-4.40)  

1.0 

0.001** 

Availability of PPE   Yes 

                                    No 

                              p-value 

164 

35 

138 

85 

2.886(1.833-4.545)   

1.0 

0.001* 

1.97(1.18-3.28)  

1.0 

0.009** 

Used work guideline   Yes 

                                      No 

                               p-value 

188 

11 

172 

51 

5.07(2.56-10.04)  

1.0 

0.001* 

2.75(1.29-5.83)  

1.0 

0.009** 

Shift work                    Yes 179 184 1.897(1.065-3.378)  1.17(0.62-2.22) 
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                                      No 

                               p-value 

20 39 1.0 

 0.030* 

1.0 

0.119 

Job category permanent                                                                                                                                

                      Temporary 

                               p-value 

143 

56 

183 

40 

0.558(0.352-0.885)   

1.0 

0.013* 

0.54(0.32-0.91)  

1.0 

0.013** 

 

*Candidate variables for multivariate analysis 

**variables which were significant in the final multivariate model 
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6. Discussion 

6.1 Personal protective equipment utilization 

Healthcare workers in Ethiopia‟s COVID-19 treatment centers are actively involved in managing 

COVID-19 cases. This put them in constant exposure to SARS-COV-2, which can translate into 

COVID-19 virus infection if recommended infection prevention control measures are not 

followed too(12). In this study the overall magnitude of PPE utilization among health 

professional during interaction with COVID-19 patient was 47.2%. The predictor such as 

availability of PPE, satisfied with job, use COVID protocol guideline, attended IP training on 

utilization of PPE and job category(permanent/temporary) are significantly associated with the 

dependent variable utilization of PPE.  The observational outcomes for properly follow donning 

and doffing sequence are 66.8%& 56.9% respectively.  

Finding from this study on magnitude of PPE utilization among health professional during 

interaction with COVID-19 patient was 47.2%(95%CI:42.44-51.96). Which is higher than study 

done at Madda walabu university Goba referral hospital, Ethiopia on proper utilization of 

facemask(10.1%)(48). But lower than study done in Ghana COVID-19 treatment centers showed 

that IPC compliance during healthcare interaction was 90.6% for PPE utilization(55). The reason 

may be due to difference in study population, data collection time, level of awareness on 

COVID-19 ways of transmission and measures of prevention, and also accessibility of PPE and 

of the healthcare workers about PPE utilization this mean that there would be further 

strengthening the IPC programs especially on PPE utilization and also measurement difference in 

our study, we consider “high risk” when respondent answer other than “always as 

recommended” or “yes”. Additionally, the disparity in study methods and economic level 

compared with other countries could also be another possible reason. 

6.2 Associated factors 

In this study utilization of PPE among health professional who perceived there are availability of 

PPE in their health facility is almost two times more likely to utilize PPE than their counter parts. 

This was consistent with study done in Ghana(55) and Addis Ababa Ethiopia (56)other than 

COVID-19 centers adequately available of PPEs was associated with higher  compliance with 

PPEs usage. These may be due to all study conducted at the time of pandemic of COVID-19. 

Therefore, urgent efforts are needed to adequately supply the healthcare facilities with 

appropriate PPE to alleviate the challenges.  Lack of PPE can significantly hamper HCWs‟ 
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adherence with IPC measure and proper utilization of PPE despite their knowledge. From our 

experience, inadequate supply of PPE in developing countries such as Ethiopia is unsurprising. 

This could be due to an insufficient hospital budget, unable to provide high-quality PPE in 

appropriate quantities. Inadequacy of PPE supply could prompt HCWs to use it for extended 

periods or recycle PPE as a desperate means to keep it. Therefore, hospital management and 

administration are expected to increase hospital budget and give emphasis during COVID-19 

pandemic period than ever.   

 In line with previous study utilization of PPE among health professional who attended IP 

training were 2.5 times more likely to utilize PPE compared with HCPs who did not attend 

training. This  was  consistent with study conducted in China(58) and at Madda walabu 

university Goba referral hospital, Ethiopia(48) whereas in Ghana IPC training was not associated 

with compliance with PPE usage (55). The possible explanation for discrepancy may be 

measurement and also study unit difference. Therefore, to overcome   good utilization of PPE 

healthcare workers must have trained in hand hygiene, putting on and taking off personal 

protective equipment. Since COVID-19 is a newly emerged disease with little information about 

it, appropriate training can improve HCWs‟ knowledge and skills on this pandemic disease how 

correctly wear PPE. Staff should be committed to the implementation of infection prevention and 

control strategies.  

Another significant predictor in this study shows that utilization of PPE among health 

professional during interaction with COVID-19 patients, who perceived they are satisfied with 

job/work were two times utilize PPE than their counterparts. This was consistent with study done 

in Addis Ababa other than COVID-19 centers high level of satisfaction associated with good 

PPE utilization(56).Whereas a study conducted in Dhaka, Bangladesh among the HCWs, shows 

(70.27%) were not satisfied with the infection prevention and control measures taken by the 

hospital authority(61). This may be due to study setting difference and time of data collection. 

Therefore, to increase utilization of PPE during these pandemic time health care workers could 

be satisfied with their job either in terms of incentives or infection prevention practice. 

In this study the utilization of PPE among health professional who interacting with COVID-19 

patients who followed hospital COVID 19 prevention protocol (hospital guideline) were 2.7 

times likely to utilize PPE when compared to those who have not strictly follow hospital (work) 

guideline. World Health Organization (WHO) recommends all  health professionals to 
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implement standard precautions all the time(46). It also consistent with study done in Bangladesh 

Dhaka(61), Addis Ababa before COVID(62) shows that  follow standard guideline  were found 

to be independently associated with good practice regarding PPE utilization. Whereas in 

Palestinian (41.3%) not having a local hospital protocol (35). The possible explanation for this 

may be that those who don‟t follow work guideline (hospital protocol) may not understand the 

purpose of IPC protocol and proper use of PPE than those who follow guidelines which may lead 

them not to use PPE properly. Thus, giving attention for this segment workers may contribute for 

PPE utilization improvement and follow hospital guideline must have followed to achieve good 

utilization of PPE.  

 

The odds of PPE utilization among health professional who employed permanently were 0.46 

times less likely utilized PPE when compared to those who worked temporally. It is contradict to 

the WHO recommendations, all healthcare workers and caregivers working in clinical areas and 

areas with COVID-19 community transmission should wear appropriate PPE continuously 

throughout the entire shift to protect themselves as well as patients from COVID-19 

infection(38). It is not done before. The possible explanation for this may be difference in year of 

training and also level of awareness difference between the two groups of worker that who 

employed permanently could be accustomed to the work environment and developed false 

consciousness of PPE utilization even if the disease is new for the world.  Therefore, all health 

professional working in COVID treatment centers should utilize PPE according to the 

recommendation of WHO to protect themselves and patients. However, there were no similar 

studies that examined this type of association. Thus, since HCWs‟ who worked temporary good 

utilization practice of PPE is a model for their partners and patient‟s preventing healthcare-

associated infections. It should be encouraged.   
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7. Strength and Limitation  

7.1 Strength  

1. This study use observational checklist for donning and doffing of PPE in addition to 

quantitative data which is intended to minimize social desirability bias. 

7.2 Limitation 
1. Due to the cross-sectional nature of the study, the study might not reflect the cause–effect 

relationship between dependent and independent variables. At last, it includes only on personal  

protective equipment utilization not include other IPC measures.   
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8.Conclusion and Recommendation 

8.1 conclusion 

Utilization of PPE among healthcare professional during interacting with COVID-19 patients 

was 47.2%(95%CI:42.44-51.96). Predictors such as availability of personal protective 

equipment, job category being permanent worker/temporary worker, IP training on proper 

utilization or IPC measure, job satisfaction and using COVID-19 prevention and control 

guideline were significantly associated with utilization of PPE. 

8.2 Recommendation  

Preventing the risks of COVID-19 infection among HCPs through providing proper and adequate 

PPE should be strengthened, and needs to be a top priority for treatment center administrative 

(for Eka kotebe general hospital COVID-19 treatment centers, for millennium hall COVID 

centers, for Addis Ababa field hospital), Ministry of Health and the government of Ethiopia. And 

also each hospital administrative have to work on improving availability of PPE to safe guard 

health professionals from corona virus infection and has to be improved both in quality and 

quantity, and Emphasis have to be given in training to improve the worker‟s practice on proper 

utilizing of PPE, health professionals who received training related to proper utilization of 

personal protective equipment were more likely to carry out the correct use of PPE. In this 

regard, health authorities should provide training to enable the rational and correct use of PPE 

among healthcare workers giving training on IPC has to be encouraged to capacitate worker‟s 

PPE utilization level. There would be good work guideline to follow proper PPE utilization and 

also hospital administrative should satisfy their worker regarding the IPC protocol they follow by 

making the guideline easy to use by using different methods such as posters, flip charts. Each 

hospital should work on their health professionals‟ safety regarding prevention of COVID-19 in 

treatment centers by using proper utilization of PPE. 

To researchers: Need to conduct further studies with different factors and methods to explore the 

underlying factors of PPE utilization. 
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       ANNEX  

Annex I. Participant Information 

Hello, my name is ………and I am going to conduct an interview with you on behalf of Mr. 

Getaw Terefe postgraduate student at Debre Berhan university, school of public health. he is now 

conducting a research entitled assessment utilization of personal protective equipment and 

associated factor among healthcare workers in Addis Ababa COVID -19 treatment center. The 

purpose of this interview is to conduct scientific research that may help us to identify problems 

of the program and forward some recommendation to concerned bodies that will help to improve 

the existing efforts. you may not get additional benefits if you volunteered for the study. 

I will have received permission from your hospital to conduct this study. The interview will just 

take a few minutes. Your responses will help the implementers to better understand the current 

situation of using personal protective equipment in hospitals to be prevented from infection. 

Your answers will be completely confidential, and if at any time during the interview you want 

to stop answering questions, you are free to do so. If you are willing to participate, you will be 

requested to provide written informed consent before the interview. If you have any questions or 

if something is not clear please feel free to ask. You can contact the investigator and/or the 

advisor and ask any query you have at any time. 

 Investigator's name and address:  

Getaw Terefe (BSc) 

Mobile: +251 985381865  

Advisor's name and Address: 

Advisor's: Mr. Behailu Tariku (MSc, Ass‟t professor of Biostatics and Health Informatics) Debre 

Berhan University. 

Mobile: +251911071777 
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Annex II. Informed consent 
Hello my name is Getaw Terefe from Debre Berhan University Post Graduate student school of 

public health. I‟m going to conduct research entitled assessment of utilization of personal 

protective equipment and associated factor among healthcare workers in Addis Ababa COVID-

19 treatment center 2021 Addis Ababa, Ethiopia. 

 Questionaries‟ Code______________  

Treatment center name______________ 

Department/ward_______________ 

I, the undersigned participant, have been informed about the study that assessment of utilization 

of personal protective equipment in this hospital; I have been requested to reply answers for the 

questions asked by the data collectors, after I have been briefed that there are no direct benefits 

or incentives as well as no risks in participating in the study.  I have been well informed that I 

have the right to withdraw from the study and this will not have any consequence (will not cause 

any harm on my future career). I have been given enough time to think over before I give my 

consent to participate in this study and I understand my personal information will be kept 

confidential and will be used solely for this study only. In addition, I have been well informed 

that my name will not be a sked and unique identification is not required. My agreement to 

participate in this study is with the assumption that, the information that I provide will help to 

improve the practice of using personal protective equipment for all healthcare workers. Was the 

information/objective clear? 

1. Yes 2. No  

Are you willing to participate in the study?  

1. Yes   2. No 

For any convenience and problem, you can contact the principal investigator  

Phone -0985381865   E-mails- terefegetaw33@gmail.com  

                                                     Thank you for your kind cooperation 
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Annex III.  Questionnaires 

S.NO Variables Possible response   

   Part 1. Socio-demographic characteristic 

101 Age of participant ______________ years   

102 Sex 1. Male 

2. Female 

  

103 Level of education 1.Diploma 

2.Degree 

3.masters & above 

  

104 Profession 1.Nurse         2. Midwives 

3.Physician   4. Lab.technician 

5.pharmacist   6. Anesthetist 7.Health 

officer 8.Radiography 9.others 

  

105 Religion 1.Orthodox Christian 

2.Muslim 

3.Protestant 

4.Catholic 

5.Others 

  

106 Marital status 1.single.2.maried 3.divorced/separated 

4.widowed 

  

107 Year of experience ____________   

108 Job category 1.permanent 

2.temporary 

  

 

Part 2.Access to PPE, Information received about use, and strategies to cope with shortages 

201 Do you have adequate access to 

PPE? 

1. Always 

2. Sometimes 

3. Never 

  

202 Have you received adequate 

information about the use of 

1. Always 

2. Sometimes 
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PPE? 3. Never 

203 Was the information you received 

about PPE useful? 

1. Agree 

2. Not sure 

3. Disagree 

  

204 What types of PPE are you 

missing during donning?(more 

than one answer possible) 

1. Surgical masks,  

2. N95 masks,  

3. Disposable gowns, 

4.  coverall suits, 

5.  Protective goggles, and 

6.  disposable shoe covers 

7. Surgical glove 

8. Disposable glove 

9. Other specify(none) 

  

205 Have you used strategies to limit 

the use of PPE or have you reused 

PPE? 

1. Yes 

2. No 

  

206 Which strategies have you used? 1. Reuse of goggles 

2. Washing/chlorination of gown  

3. Reuse of N95 mask  

4. Reuse of surgical mask  

5.  Reuse of disposable shoe covers  

6. None 

  

Part 3. Work related factors 

301 Satisfied with job 1. Yes 

2. No 

 

 

302 Used work guideline 1. Yes 

2. No 

 

 

303 Attended IP training 1. Yes 

2. No 

 

 

304 Work shift   1. Yes 

2. No 
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305 Availability of PPE 1. Yes 

2. No 

 

 

Part 4. Utilization of PPE among healthcare workers who working in COVID19 treatment center 

in Addis Ababa 

401 A. During a health care interaction with a COVID-19 

patient, did you wear personal protective equipment 

(PPE)? 

 

1.Yes 

 2.No 

 

 

402  If yes, for each item of PPE below, indicate how often you used it:  

 1. Single-use gloves/surgical gloves 

 

  1 Always, as recommended  

2Most of the time  

3.Occasionally  

4.Rarely 

 

 2. Medical mask   

 

1. Always, as 

recommended  

2.  Most of the time 

3. Occasionally 

4.  Rarely 

 

 3. Face shield or goggles/protective glasses   

 

1.Always, as recommended  

2. Most of the time  

3.Occasionally  

4 Rarely 

 

 4. Disposable gown 1.Always, as recommended  

2. Most of the time  

3.Occasionally  

4. Rarely 

 

 5. hair covers 1. Always, as recommended  

2.Most of the time  

3.Occasionally  

4.Rarely 

 



56 
 

 6.boots/shoes cover 1.Always, as recommended  

2.Most of the time  

3.Occasionally  

4. Rarely 

 

  Adherence to IPC measures when performing aerosol-generating procedures (e.g. tracheal 

intubation, nebulizer treatment, open airway suctioning, collection of sputum, tracheotomy, 

bronchoscopy, cardiopulmonary resuscitation (CPR), etc.). 

For the following questions, please quantify the frequency with which you wore PPE, as 

recommended: „Always, as recommended‟ means more than 95% of the time; „Most of the time‟ 

means 50% or more but not 100%; „occasionally‟ means 20% to under 50% and „Rarely‟ means 

less than 20% 

403 A. During aerosol-generating procedures on a 

COVID-19 patient, did you wear personal 

protective equipment (PPE)? 

6. Yes 

7. No 

 

404 -  If yes, for each item of PPE below, indicate how often you used it: 

 1. Single-use gloves /surgical gloves 

  

 

1.Always, as recommended  

2. Most of the time 

3. Occasionally 

4. Rarely 

 

 2. N95 mask (or equivalent respirator) 1. Always, as recommended  

2.Most of the time 

3.Occasionally 

4. Rarely 

 

 3. Face shield or goggles/protective glasses 1. Always, as recommended  

2. Most of the time 

3. Occasionally 

4.Rarely 

 

 4. Disposable gown   1.Always, as recommended  

2.Most of the time 

3. Occasionally 

4. Rarely 
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 5. Waterproof apron   1. Always, as recommended  

2. Most of the time 

3.Occasionally 

4. Rarely 

 

 6.hair covers 1.Always, as recommended  

2. Most of the time 

3. Occasionally 

4. Rarely 

 

 7.boots/shoes cover 1.Always, as recommended  

2.Most of the time 

3. Occasionally 

4. Rarely 

 

405 B. During aerosol-generating procedures on the 

COVID-19 patient, did you remove and replace 

your PPE according to protocol (e.g. when 

medical mask became wet, disposed the wet PPE 

in the waste bin, performed hand hygiene, etc.)? 

1.Always, as recommended  

2.Most of the time 

3. Occasionally 

4. Rarely 

 

406 C. During aerosol-generating procedures on the 

COVID-19 patient, did you perform hand hygiene 

before and after touching the COVID-19 patient,  

regardless of whether you were wearing gloves? 

1.Always, as recommended  

2. Most of the time 

3. Occasionally 

4.Rarely 

 

407 Have you tested for Covid-19? 1.yes 2. No  

408 If yes, what was the result?  1.positive 2.  Negative  

409 If positive, did the case is symptomatic or 

asymptomatic? 

1.symptomatic 2.asymptomatic  

410 If yes, for how long did you treated? _______  ___________days  
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Part B: Observational checklist on donning and doffing of PPE at COVID -19 treatment centers. 

Do you perform donning/doffing with the following sequence? If say “yes” or “no” please tick 

(√)  

Donning (following sequence) yes No Comment 

1.perform hand hygiene? 

2.put on shoes covers (if applicable) 

3.put on gown 

4.put on mask (surgical/N95 mask) 

5.put on eye protection (if applicable) 

6.put on gloves 

   

Doffing (following sequence) yes No Comment 

1.remove shoes covers (if applicable) 

2.remove gown gloves together 

3.perform hand hygiene 

4.remove eye protection (if applicable) 

5.remove mask/N95 (if applicable) 

6.perform hand hygiene 

   

 

Annex IV. Ethical clearance from DBU IRB 
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Annex V. Ethical clearance from Eka Kotebe General Hospital IRB 
 

 

 

 

 

 

 

 

 

 

 

Annex VI. Ethical clearance from St. Peter specialized hospital IRB (Addis Ababa field 

hospital) 
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