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Purpose: Coronavirus disease (COVID-19) mainly spreads through respiratory droplets and 
close contacts. Wearing a facemask and other personal protective equipment (PPE) is 
essential in preventing the spread of COVID-19. However, the use of PPE alone does not 
provide a sufficient level of protection, and correct use and disposal are required. Hence, this 
study aimed to assess health professionals’ practice regarding proper use of facemask in the 
perspectives of COVID-19 prevention.
Methods: A web-based online survey was conducted from June 3, 2020, to August 11, 2020, 
to assess health professionals’ practice regarding correct use of facemask. The survey tool 
was prepared in Google form and distributed to the health professionals through their emails 
and social media pages. Data were analyzed using STATA version 14. A descriptive result 
was reported using frequency tables and bar charts. Factors associated with correct use of 
facemask were assessed using binary logistic regression model.
Results: A total of 368 health professionals have participated in this study. All of the 
participants’ work involves direct contact with patients and 98 (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). Two hundred fifty-five (69.3%) do not perform hand hygiene 
before wearing a facemask and 238 (64.7%) do not perform hand hygiene after removing the 
facemask. Three hundred twenty-three (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.
Conclusion: This study revealed that health professionals’ practice regarding the correct use 
of facemask in the context of COVID-19 prevention is very low. Receiving training related to 
proper utilization of personal protective equipment was found to favor the correct use of 
facemask. In this regard, health authorities should provide training to enable the rational and 
correct use of facemask among healthcare workers.
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Introduction
Coronavirus disease 2019 (COVID-19) is first detected in Wuhan, China in December 
2019.1,2 The spread of the COVID-19 virus occurs through direct, indirect, or close 
contact with an infected person through respiratory droplets. The droplets may also 
contaminate the surfaces around the infected person and can serve as a potential source 
for infection.3,4 Airborne transmissions of COVID-19 can also occur in healthcare setups 
during aerosol-generating procedures such as endotracheal intubation, cardiopulmonary 
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resuscitation, manual ventilation before intubation, and 
bronchoscopy.4,5 World Health Organization (WHO) declared 
COVID-19 as a global public health emergency in January 
2020.6 As of September 21, 2020, more than 30.6 million 
cases and 950,000 deaths from COVID-19 were reported to 
the WHO.7 Evidence suggests that COVID-19 infection 
among healthcare workers accounts for 10–20% of diagnosed 
cases.8,9

Preventive and mitigation measures are critical in combat-
ing this global challenge both in a community and healthcare 
setups.5,12 In community setups, preventive measures such as 
hand hygiene, physical distancing, practicing respiratory 
hygiene, and wearing medical masks were recommended by 
the World Health Organization.5 Healthcare workers are a 
highly vulnerable group due to their close contact with 
infected persons and risky working environment.10,11 Use of 
medical mask, gown, gloves, and eye protection (goggles or 
face shield) is recommended for healthcare workers providing 
direct care for COVID-19.5,12,13

Evidence revealed that consistent and correct use of 
personal protective equipment (PPE) is effective in pro-
tecting healthcare workers from acquiring healthcare- 
associated infections.14–16 However, failure to use PPE 
appropriately and consistently is associated with high- 
risk infection among healthcare workers.17 Several stu-
dies before the COVID-19 pandemic reported that health 
professionals’ compliance to correct utilization of PPE 
was suboptimal in Ethiopia.18–20 However, health profes-
sionals’ compliance with proper utilization of PPE dur-
ing the COVID-19 pandemic is still unknown in 
Ethiopia. Consequently, having poor compliance to cor-
rect utilization of PPE during the COVID-19 pandemic 
could harm the scarce health system of developing coun-
tries like Ethiopia. Therefore, this study aimed to assess 
health professionals’ practice regarding correct utiliza-
tion of facemask in terms of COVID-19 prevention dur-
ing the pandemic in Ethiopia.

Methods
Study Population and Period
A web-based cross-sectional survey was conducted among 
health professionals working in Ethiopia to assess their 
practice regarding the correct use of facemask. Ethiopia 
is one of the countries in the world with a low health 
workforce density of 0.7/1000 population, which is far 
below the minimum threshold density of 2.3 health work-
ers (Medical doctors, Nurses and Midwives) per 1000 

population for countries to achieve essential services.21 

All health professionals working either in government or 
private sectors were source population for the study. The 
study was conducted during the COVID-19 pandemic 
from June 3, 2020 to August 11, 2020.

Sampling and Data Collection Procedures
Data were collected through a structured, web-based, and 
self-administered questionnaire. First, questionnaires were 
developed by reviewing different literature regarding the 
rational use of facemask.5,22,23 The tool is composed of 
questions regarding socio-demographic and work-related 
characteristics and questions concerning health profes-
sionals’ practice on the correct utilization of face masks. 
The questionnaire is prepared in English and converted to 
Google form. The developed Google form link was shared 
with the health professionals through their email address, 
Facebook, and Telegram. To complement the data collection 
process, the Google form was shared on official social media 
pages and groups of different Ethiopian health professional 
associations/unions. The sample size was calculated using a 
single population proportion formula. Considering 50% pro-
portion, 95% level of confidence, and a 5% margin of error; 
the final sample size becomes 384. The link to the online 
Google form is found at https://docs.google.com/forms/d/e/ 
1FAIpQLSc-N0MNjF6fxrz382esKMWL2W-8CiqwYS_ 
TAq3PLd3VJZSnWA/viewform?usp=sf_link

Outcome Variable
Correct Use Facemask
Correct use of facemask is derived from a series of six 
questions: 1) Do you perform hand hygiene before putting 
a facemask on? (1. Yes, 2. No); 2) Do you perform hand 
hygiene after removing the facemask? (1. Yes, 2. No); 3) DO 
you put facemask before contact with the patient? (1. Yes, 2. 
No); 4) Do you put a facemask on in a patient transit area? (1. 
Yes, 2. No); 5) Do you adjust your facemask during patient 
care? (1. Yes, 2. No); 6) Do you reuse facemask? (1. Yes, 2. 
No). If respondents answer “yes” to question number 1, 2, 3, 
4, and “no” to questions number 5, and 6; it is recorded as 
correct use of facemask, otherwise incorrect use.

Independent Variables
Independent variables were variables such as age, work 
experience, professional category, types of healthcare facil-
ities, average working hours per day, direct contact with any 
patients, direct contact with COVID-19 patients, and training 
related to personal protective equipment utilization.
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Data Analysis Procedures
The collected data were downloaded from Google form in the 
excel spreadsheet. Then, the data was cleaned and exported to 
STATA version 14. Results regarding socio-demographic char-
acteristics and practices regarding utilization of the facemasks 
were reported in the form of a frequency distribution table. 
The association between correct use of facemask and indepen-
dent variables was assessed using a binary logistic regression 
model. Variable with a p-value of less than 0.2 in the bivariate 
binary logistic regression model was included in the multi-
variate binary logistic regression model. Multicollinearity 
between independent variables was checked using a variance 
inflation factor (VIF). Model fitness was checked using the 
Hosmer and Lemeshow goodness of fit test.

Ethical Considerations
Ethical clearance to conduct the study was obtained from 
the Madda Walabu University Goba Referral hospitals 
research ethics committee. Information regarding the aim 
of the study, the confidentiality of responses, and voluntary 
participation in the survey were clearly described on the 
first page of the online tool. All participants were asked to 
proceed to the survey questions after reading the informa-
tion sheet and their voluntary participation consent was 
recorded. To ensure the anonymity of the responses, per-
sonal identifiers were not included in the survey questions. 
Furthermore, the collected data were stored in a password- 
protected computer to prevent unauthorized access.

Results
Socio-Demographic Characteristics of 
Sampled Health Professionals
A total of 368 health professionals who have direct contact 
with patients daily were included in this analysis. Of the 
total, about 309 (84%) were male. In terms of region, large 
proportions of respondents were from the Oromia region 
and Addis Ababa city administration. Most of the study 
participants were working in hospitals (Table 1).

Workplace-Related Characteristics
Of the total, about 98 (26.6%) of the health professionals’ 
work involves direct contact with COVID-19 cases. One 
hundred fifty-eight (42.9%) of the health professionals 
received training related to proper use of personal protec-
tive equipment (PPE) (Table 2).

Health Professionals’ Practice Regarding 
Facemask Utilization
The overall magnitude of correct use of facemask among 
health professionals was 10.1% (95% CI: 7.4–13.6). About 
30% and 42% did not wear facemask before contact with 

Table 1 Socio-Demographic Characteristics of Sampled Health 
Professionals, Ethiopia, 2020

Variables Frequency Percent

Age category

<40 years 349 94.8

≥40 years 19 5.2

Sex

Female 59 16.0
Male 309 84.0

Work experience

≤5 years 188 51.1

>5 years 180 48.9

Professional category

Physiciansa 182 49.5
Nurse/Midwives 118 32.1

Environmental health and public health 

specialties

24 6.5

Othersb 44 11.9

Working region
Oromia 199 54.1

Addis Ababa 109 29.6

Somali 5 1.4
SNNPRc 19 5.1

Amhara 12 3.3

Harari 9 2.4
Diredawa 7 1.9

Tigray 4 1.1

Benishangul-Gumuz 2 0.5
Afar 1 0.3

Gambela 1 0.3

Type of healthcare facility

Hospital 253 68.7

Health center 60 16.3
COVID-19 quarantine center 7 1.9

COVID-19 treatment center 11 3.0

Academic institution 8 2.2
Othersd 29 7.8

Average working hours per day
≤8 hours 125 34.0

>8 hours 243 66.0

Notes: aHO, MD, DD; bAnesthesia, psychiatry, laboratory, and pharmacy; cSouth 
nation, nationalities and peoples region; dPrivate clinics, Blood bank, NGOs, 
Research centers, Health offices. 
Abbreviations: HO, health officers; MD, medical doctors; DD, dental doctors.
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patients and in the patient transit areas, respectively. Most 
(60.6%) of health professionals adjust their facemask dur-
ing patient care. Majority (87.8%) of them use disposable 
facemasks more than one time (Figure 1).

Factors Associated with Correct Use of a 
Facemask
In multivariate binary logistic regression, health profes-
sionals who received training related to proper utilization 
of personal protective equipment (PPE) 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 (Table 3).

Discussion
This study aimed to assess the practice of health profes-
sionals regarding the correct use of facemask in terms of 
Coronavirus disease 2019 (COVID-19) infection prevention 
during the pandemic. During the COVID-19 pandemic, it is 
vital to screen all patients for fever, contacts with confirmed 
cases of COVID-19, and travel history.24 Identifying sus-
pected cases of COVID-19 in the healthcare setting is essen-
tial in protecting healthcare workers and patients from 
COVID-19 infection.25 Early evidence revealed that consid-
erable numbers of health professionals were died by COVID- 
19 while battling with this pandemic.26 The most frequently 
mentioned reason for COVID-19 infections and deaths 
among health professionals was the lack/shortage of personal 

Table 2 Work-Related Characteristics of Sampled Health 
Professionals, Ethiopia, 2020

Variables Frequency Percent

Does your work involve direct contact with a known case of COVID- 

19?

No 270 73.4

Yes 98 26.6

Have you received any training related to personal protective 

equipment utilization?

No 210 57.1

Yes 158 42.9

Is there any reported case of COVID-19 in your town?

Yes 212 57.6

No 144 39.1

I do not know 12 3.3

Figure 1 Practice of health professionals regarding the utilization of facemask during COVID-19 pandemic, Ethiopia, 2020.
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protective equipment (PPE).27 Even in the presence of ade-
quate PPE, correct practice during donning and doffing tech-
niques is critical in preventing infections.5,28 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.23

In this study, among health professionals’ whose work 
involves direct contact with patient, only 10% of them use 
facemask according to the World Health Organization 
(WHO) mask management recommendation.22 About 69% 
of health professionals wear facemask before contact with a 
patient. 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.22 Furthermore, to prevent contamination of the 
facemask during wearing and removing, it is recommended 
to perform hand hygiene before wearing the facemask and 
after removing it. In this study, only 30% of health profes-
sionals perform hand hygiene before wearing a facemask. 
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 con-
taminated surfaces.29 Therefore, performing hand hygiene 

Table 3 Factors Associated with Correct Use of Facemask Among Health Professionals Working in Direct Contact with Patients 
During COVID-19 Pandemic, Ethiopia, 2020

Variables Correct Use of a Facemask COR (95% CI) AOR (95% CI)

Yes, n (%) No, n (%)

Age category
<40 years 37 (10.6) 312 (89.4) 1

≥40 years 2 (10.5) 17 (89.5) 0.9 (0.2–4.4)

Work experience

≤5 years 21 (11.2) 167 (88.2) 1

>5 years 18 (10.0) 162(90.0) 0.9 (0.5–1.7)

Professional category

Physiciansa 20 (11.0) 162 (89.0) 1 1
Nurse/Midwifes 10 (8.5) 108 (91.5) 0.7 (0.3–1.6) 0.7 (0.3–1.5)

Environmental health and public health specialties 3 (12.5) 21(87.5) 1.2 (0.3–4.2) 0.9 (0.2–3.8)

Othersb 4 (9.1) 40 (90.9) 0.8 (0.2–2.5) 0.8 (0.2–2.5)

Type of healthcare facility

Hospitals 23 (9.1) 230 (90.9) 1 1
Health centre 4 (6.7) 56 (93.3) 0.7 (0.2–2.1) 0.7 (0.2–2.2)

COVID-19 quarantine/treatment center 5 (27.8) 13 (72.2) 3.8 (1.2–11.8) 2.6 (0.7–9.4)

Othersc 5 (13.5) 32 (86.5) 1.5 (0.5–4.4) 1.7 (0.5–5.1)

Average working hours per day
≤8 hours 10 (8.0) 115 (92.0) 1 1

>8 hours 27 (11.1) 216 (88.9) 1.4 (0.7–3.0) 1.6 (0.7–3.5)

Does your work involve direct contact with a  

known case of COVID-19?

No 25 (9.3) 245 (90.7) 1 1
Yes 12 (12.2) 86 (87.8) 1.4 (0.7–2.8) 1.2 (0.5–2.8)

Have you received any training related to personal  
protective equipment utilization?

No 14 (6.7) 196 (93.3) 1 1

Yes 23 (14.6) 135 (85.4) 2.4 (1.2–4.8) 2.2 (1.1–4.5)**

Notes: **Significant at P-value less than 0.05; aHO, MD, DD; bAnesthesia, psychiatry, laboratory, and pharmacy; cPrivate clinics, Blood bank, NGOs, Research centers, 
Health offices, and academic institutions. 
Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio; CI, confidence intervals; HO, health officers; MD, medical doctors; DD, dental doctors.
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with both soap and water or alcohol-based hand rub is highly 
recommended. In this study, there is a gap in performing 
hand hygiene before and after using PPE, which might 
increase the risks of contracting COVID-19 and other infec-
tious diseases among health professionals and patients.

Another very important finding of this study is the 
majority (88%) of health professionals who participated 
in this survey were reusing single-use facemasks. WHO 
recommends disposing of single-use facemasks immedi-
ately upon removal and after use.22 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.11 This 
disturbingly high magnitude of facemask reuse might be 
related to the global shortage of PPE as well as in 
Ethiopia. Unless attention is given and appropriate correc-
tive action is taken, this trend might result in high COVID- 
19 infection among healthcare workers.

In line with previous studies, health professionals who 
received training on proper utilization of PPE were 2.2 
times more likely to correctly use a facemask. 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.30 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. This find-
ing might be vindicated through the hypothesis that health 
professionals working in the COVID-19 might have a high 
perceived risk of infection and more likely to be vigilant to 
practice recommended infection prevention protocols. 
Furthermore, healthcare workers in COVID-19 treatment/ 
quarantine centers might have relatively better infrastruc-
ture and supplies of PPE compared to those working in 
non-COVID-19-dedicated health facilities.

Limitations
This study suffers from several limitations and the result 
shall be used carefully. First, the study used the self- 
reported practice of health professionals. Second, since 
the study used a web-based survey, the study participants 
were limited to social media and internet users. Third, the 
reason for facemask re-use among health professionals’ 
was not explored by this study. Fourth, due to the under- 
representation of some regions, the study findings might 

not reflect the actual situation of the entire country. Fifth, 
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, personal 
protective equipment other than facemask was not 
included in this study.

Conclusion
This study revealed that health professionals’ practice 
regarding the correct use of facemask is very low. 
Nearly, 90% of the health professionals reuse single-use 
facemasks and most of them did not perform hand hygiene 
before and after using a facemask. Health professionals 
who received training related to proper utilization of per-
sonal protective equipment were more likely to carry out 
the correct use of facemask. In this regard, health autho-
rities should provide training to enable the rational and 
correct use of facemask among healthcare workers.

Abbreviations
COVID-19, coronavirus disease; PPE, personal protective 
equipment; WHO, World Health Organization; AOR, 
adjusted odds ratio; COR, crudes odds ratio; CI, confi-
dence interval.
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