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Introduction

Coronavirus disease 2019 (COVID-19) is a highly commu-
nicable pathogenic viral infection caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2). On 31 
December 2019, 27 cases of pneumonia of unknown etiol-
ogy were identified in Wuhan City, China.1 This newly iden-
tified disease is called COVID-19, which is a contagious 
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disease among respiratory diseases2 and is becoming the cur-
rent global health crisis.3

COVID-19 was declared a public health emergency on 
30 January 2020, and its name was changed from the 2019 
novel Coronavirus to COVID-19 in February 2020 by World 
Health Organization (WHO).4 Countries throughout the 
world have used various control measures, such as early 
detection, isolation, treatment of cases, social distancing, 
hand washing, minimizing mass loading of public transpor-
tation, limiting the number of persons in public places, and 
finally, testing and tracing affected communities5,6 With no 
healing options, strict precautions are the only way to save 
lives.7,8 The disease disrupts health systems and leads to 
social, political, and economic crises. As of 7 July 2021, a 
total of 185,387,543 cases and 4,009,191 deaths have been 
reported worldwide. In Africa, 5,782,066 confirmed cases 
and 148,305 deaths were reported. In Ethiopia, 276,598 con-
firmed cases and 4335 deaths were registered.9 Health care 
professionals are especially at high risk of the condition due 
to their profession and working environments. Especially, 
nurses are at high risk and are the vulnerable group for 
COVID-19.10,11 Health professionals’ knowledge, attitude, 
and practice status are central points in the prevention and 
control of diseases transmission.

A study in Bangladesh shows that 73.42% of nurses had 
good practices, 21.84% had fair practices, and 8.68% had 
bad practices.12 In Lebanon, the majority (84.6%) of nurses 
said they had taken precautions to prevent and control infec-
tions.13 A finding in Saudi Arabia shows that 39.2% of the 
respondents wash their hands with soap and water for at least 
20 s after blowing their nose, coughing, or sneezing and 
41.6% of the respondents do not clean and disinfect fre-
quently after touched surfaces.14 Another research finding 
about nurses’ knowledge, attitude, and practices toward 
COVID-19 prevention and control practices in the Tamale 
Metropolis showed 79.6% always wash their hands for at 
least 20 s, 90.3% always use disposable gloves when han-
dling any contaminated materials, and 82.7% always cover 
their nose and mouth with a tissue when coughing or sneez-
ing.15 Research in Nigeria also found that practicing social 
distancing, improved personal hygiene, and using face masks 
are 92.7%, 96.4%, and 82.3%, respectively. However, only 
29.0% would accept COVID-19 vaccines when available.2 
In Egypt, 90% of the nurses had good prevention and control 
practices toward COVID-19.16

A study carried out in the northern part of Ethiopia at 
Aksum St Mary General Hospital and Aksum Comprehensive 
Specialized Hospital on the knowledge, attitude, and prac-
tice of nurses showed that 67% have good infection preven-
tion (IP) practices related to COVID-19.17 Another study in 
Gamo Zone, southern Ethiopia, showed that only 35.3% of 
health professionals had a good practice on precautionary 
measures for the COVID-19 pandemic. According to this 
study, the use of hand sanitizer or continuous hand washing 

with soap and water, covering the nose and mouth with a tis-
sue when sneezing or coughing, and the use of face masks in 
crowds were 68.9%, 67.3%, and 56.8%, respectively. Good 
knowledge of the COVID-19 pandemic and a positive atti-
tude toward precautionary measures for COVID-19 are good 
predictors to implement good prevention and control prac-
tices.18 Another study done in northwestern Gondar, Ethiopia, 
on the practice of health care workers related to COVID-19 
found that 40.6% of them had poor prevention practices, 
73.1% of the participants used regular hand washing with 
soap, and 64.4% used hand disinfectants, while the rules of 
social distancing and wearing masks were reported to be 
impractical by 55.8% and 44.2%, respectively.19

The COVID-19 outbreak requires more attention in 
Ethiopia as the health system has limited capacity to control 
the spread of pandemics compared to other parts of the 
world.20 Prevention methods such as hand washing, wearing a 
protective mask, and good ventilation are expected to reduce 
the incidence and prevalence of the most common health 
problems, such as acute febrile illnesses, diarrhea, and respira-
tory diseases in low-income countries, including Ethiopia.21

Nursing is an important profession for patient care, and 
poor patient care has a direct impact on patient outcomes. 
Similarly, good nurse activity during an outbreak plays a 
positive role in improving recovery rates, reducing hospital 
stays and mortality, and preventing hospital infections and 
occupational exposure.22,23 Lack of knowledge and attitudes 
by nurses about the disease results in a delayed effect on sup-
portive care and contributes to increasing the spread of the 
pandemic.24,25 The Federal Democratic Republic of Ethiopia 
Ministry of Health in collaboration with WHO and the 
Centers for Disease Control and Prevention (CDC) trained 
nurses on the prevention and control of COVID-19, but the 
pandemic is still not under control. The worldwide and 
Ethiopian controlling measures, such as hand hygiene, wear-
ing PPE, patient isolation, and social distancing in compli-
ance with nursing staff are influenced by many factors,26,27 
such as age, gender, work experience, educational level, and 
marital status.

Nurses are highly vulnerable professionals during the 
COVID-19 pandemic preventions and control work and they 
face work-related risks in caring for sick patients due to the 
unique nature of patient contact. Since coronavirus is a con-
tagious disease that is very fatal and does not contain appro-
priate medication, there is a risk to the health and life of 
nurses.28 Transmission of the disease among nurses is associ-
ated with overcrowding in working areas, the absence of 
isolation room facilities, and environmental contamination. 
Incorrect practices while caring for patients directly increase 
the risk of infection. Understanding the level of prevention 
practices of nurses and possible associated factors help to 
predict the outcomes of planned behavior.29 Therefore, this 
study aims to examine the preventive practices of nurses and 
factors related to COVID-19.
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Methods and materials

Study area and period

The study was carried out in public and private hospitals of 
Bahir Dar City. Bahir Dar is the capital city of the Amhara 
Regional state and one of the leading tourist destinations in 
Ethiopia with a variety of attractions in nearby Lake Tana 
and the Blue Nile. In 2002, it was awarded the UNESCO 
Cities for Peace Prize for tackling the challenges of rapid 
urbanization. It is located at a distance of 565 km from Addis 
Ababa in the northwest directions of Ethiopia. The city has a 
total of 7 hospitals (3 public and 4 private hospitals) and 10 
health centers to provide health services to a total population 
of 406,434 (202,404 males and 204,030 females).30 In the 
above specified hospitals, there were 1002 nurses who 
engaged in the health care services provisions.

Study design, population, and period

An institution-based cross-sectional descriptive study design 
was used from 26 March to 8 April 2021 to assess the prac-
tices and its associated factors of nurses toward COVID-19 
prevention and control in public and private hospitals. All 
the nurses who are working in public and private hospitals of 
Bahir Dar City were the source population and all nurses 
who are working in public and private hospitals in Bahir Dar 
City and randomly selected and included the study were the 
study population. Nurses who were present at the time of 
data collection and working in public and private hospitals 
were selected and included in the study. Those nurses who 
had working experience of fewer than 6 months in the study 
institutions and were non-willing to participate were 
excluded from the study.

Study variables

The outcome variable was the proportion of practices of 
nurses toward COVID-19 prevention. Independent variables 
were age, gender, religion, ethnicity, income, marital status, 
educational level, worker experience, working departments, 
training on COVID-19, availability of water, soap, and PPE, 
isolation center, accessibility of disinfectant solution, sup-
port through organization, knowledge, and attitude of nurses 
toward COVID-19.

Operational definitions of the variables

Good knowledge: The one who answered ⩾80% of COVID-
19 prevention practice–related 27 questions.

Poor knowledge. The one who answered less than 80% of 
COVID-19 prevention practice–related 27 questions. Eighty 
percent as a cut-off point was considered because the study 
participants work in the health care sectors.31

Favorable attitude. The one who answered ⩾75% of 
COVID-19 prevention practice–related 17 questions. The 

score was based on a 5-point Likert-type scale, with a rating 
from 1 to 5 from strongly disagree to strongly agree. Consider 
the cut-off point ⩾75%, a value for agree and strongly agree.

Unfavorable attitude. The one who answered less than 
75% of COVID-19 prevention practice–related 17 questions. 
A value of less than 75% was considered as an answer for 
strongly disagree, disagree, and neutral.32

Good practice. The one who answered ⩾75% of COVID-
19 prevention practice–related 20 questions. The evaluation 
of the practice was based on a 5-point scale, with a rating of 
1–5 from never to always. Answering (always or mostly or 
sometimes) was considered.

Poor practice. The one who answers less than 75% of 
COVID-19 prevention practice–related 20 questions. Never 
or occasionally answers suggested poor practice. Consider 
the severity of the condition, and the study population are 
health professionals32

Personal Protective Equipment. This is equipment worn 
to minimize exposure to COVID-19, including N95, surgical 
mask, face shield, glove, apron, overcoat, traditional local 
made clothes, and others.

Sample size determination and sampling 
procedures

The sample size for the first objective was determined using 
the single population proportion formula and considering the 
following assumptions: 95% confidence level, 5% signifi-
cance level, and 67% prevalence of good practices of nurses 
toward COVID-19 prevention according to the study find-
ings done in the northern parts of Ethiopia.17 Considering the 
above assumptions, a sample size of 340 was calculated as 
appropriate. The sample size for the second objective was 
determined by assuming that training brings a 10%–15% dif-
ference between those who get the training and those who do 
not get the training. Since there is no similar study in the area 
on nurses’ prevention practices on COVID-19, 50% good 
prevention practices for those who get the training and 40% 
for those who do not get the training were considered. 
Following this and the assumptions of 95% confidence level, 
80% power of the study, 1.5 adjusted odds ratio (AOR), and 
1:1 ratio for the two groups, the calculated sample size 
becomes 816. However, the size of the total study population 
in the study area was less than 10,000 and a correction for-
mula was implemented, and the final sample size with a 10% 
non-response rate becomes 442. This is higher than the sam-
ple size estimated for the first objective and taken as the 
study sample for both objectives. Regarding sampling proce-
dure, first, the total estimated sample size was stratified and 
distributed to each hospital based on their number of nurses. 
Then, the sampling frame for each hospital was prepared by 
recording the nurses from different wards, and this record 
was used as sampling frame. Finally, the required respondent 
was selected using stratified following simple random sam-
pling from each hospital.
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Data collection tools and procedures

Structured and self-administered questionnaire was prepared 
and used to collect the necessary data. The questionnaire 
consisted of sociodemographic, facility-related, knowledge, 
attitude, and practice-related questions. It was prepared in 
English and translated into the local language (Amharic) 
and back into English to check its consistency. Questions 
were adapted from different published articles17,32,33 with 
adjustments to the local context. For the Likert-type scale, 
agreements (strongly disagree, disagree, neutral, agree, and 
strongly agree) for knowledge and (never, occasionally, 
sometimes, mostly, and always) for practice were used. The 
pretest was carried out with 5% of the total sample size in 
other health facilities in the study area. Based on the pretest, 
necessary modifications and adjustments were made before 
the actual data collection. Two clinical nurses facilitated and 
assisted the respondents at the time of responding to the 
questions when they have faced unclarity. In addition, the 
principal investigator followed critically and checked the 
completeness of the questionnaires.

Statistical analysis

The collected data were checked for completeness and 
consistency, and then coded, entered, and corrected with 
the SPSS version 25 software. A descriptive data analysis 
was carried out to display the means, standard deviations, 
and proportions of sociodemographic characteristics and 
prevention practices. Bivariate and multivariable binary 
logistic regression analyses were performed to identify 
factors associated with the preventive practices of nurses 
against COVID-19. During multivariable binary logistic 
regression analysis, the model fitness was checked with 
the Hosmer–Lemeshow goodness-of-fit test. Variables 
with a p-value <0.2 in the bivariate analysis were consid-
ered as candidate variables for multivariable logistic 
regression analysis and used to fit the multivariable model 
to control the confounding effect. Multivariable logistic 
regression analysis was used to identify factors signifi-
cantly associated with prevention practices of nurses 
toward COVID-19, and the result is reported with AOR 
and 95% confidence interval (CI). The level of signifi-
cance is declared at p-value <0.05.

Ethical approval and consent to participate

Ethical approval and clearance was obtained from GAMBY 
Medical and Business College Ethical Review Committee 
with ethical review committee decision number GCo-
277/2013, and the Amhara Public Health Institution wrote 
support letter to each of the study hospital. Written informed 
consent was obtained from the study participants and 
attached with the first page of the questionnaire. Study par-
ticipants were also informed about the study that they have 

full rights not to participate in the study if they are not ready. 
To ensure confidentiality, anonymity was clearly explained 
to the participants. At the time of data collection, the rules to 
prevent COVID-19 infections were strictly followed: social 
distancing, hand washing, putting on a face mask, and using 
hand sanitizer.

Results

Sociodemographic characteristics of the 
participants

In this study, from the total 442 samples determined, 431 
(with a response rate of 97.5%) gave a complete response. 
The mean (±standard deviation) age of the study partici-
pants was 29.33 (±5.62) with a minimum of 20 years and a 
maximum of 54 years. From the total participants, 217 
(50.3%) were females, 239 (55.5%) had training on COVID-
19 prevention, 341 (79.1%) had an educational qualification 
of degree, 348 (80.7%) had a monthly income greater than or 
equal to 5000 birrs, 225 (52.2%) were married participants, 
and 245 (56.8%) had less than 5 years of work experience 
(Table 1).

Facility-related characteristics

In this study, 70.8% of participants stated that there was no 
adequate access to PPE, whereas 62.2%, answered that suf-
ficient disinfectant solutions were available. More than 
60% of the participants were aware of the availability of IP 
guidelines on the workstations (Table 2)

Knowledge of study participants about  
COVID-19

In this study, the proportion of participants who had a good 
knowledge level about COVID-19 was 85.8% (95% CI: 
83%–89%). All participants (431 (100%)) heard about 
COVID-19 and their sources of information were social 
media 402 (93.3%), followed by training (181 (42.0%)). 
Most nurses (400 (92.8%)) were familiar with the causative 
agent of COVID-19 and stated that COVID-19 can be trans-
mitted through breathing and 396 (91.9%) stated that fever 
is the most common clinical presentation of coronavirus 
(Table 3).

The attitude of study participants about 
COVID-19

The level of favorable attitude was 75.2% (95% CI: 71%–
79%), while unfavorable attitude was 24.8%. In this study, 
51.3% of nurses strongly agreed to the immediate isolation of 
COVID-19 patients to prevent the transmission of infection 
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from one person to another. One hundred ninety-seven (45.7%) 
nurses strongly agreed that nurses could get COVID-19 
(Table 4).

The practice level of study participants about 
COVID-19

The proportion of nurses who had good IP practices toward 
COVID-19 was found to be 39.4% (95% CI: 35%–44%). 

One hundred seventeen (27.1%) nurses have never worn 
face masks when leaving home, 134 (31.1%) nurses always 
removed PPE carefully after it was used, and 161 (37.4%) 
always used soap to wash hands and face. Most of the time, 
137 (31.8%) avoided touching face with unwashed hands, 
and 113 (26.2%) never practiced social distancing (at least 
1 m distance from others) while walking; it was also only 
164 (38.1%) nurses who disposed of the used tissue during 
sneezing properly to the dustbin (Table 5).

Table 1. Sociodemographic characteristics of study participants in public and private hospitals of Bahir Dar City, Northwest Ethiopia, 
2021 (n = 431).

Variables Categories Frequency Percent

Age <34 years 263 61.0
⩾34 years 168 39.0

Gender Male 214 49.7
Female 217 50.3

Ethnicity Amhara 422 97.9
Oromo 8 1.9
Tigrie 1 0.2

Marital status Single 198 45.9
Married 225 52.2
Divorced 7 1.6
Widowed 1 0.2

Monthly income ⩽3000 14 3.2
3001–4999 69 16.0
⩾5000 348 80.7

Work experience <5 years 245 56.8
5–10 years 125 29.0
>10 years 61 14.2

Education Diploma 69 16
Degree 341 79.1
Masters 21 4.9

Get training Yes 181 42.0
No 250 58.0

Table 2. Facility-related characteristics in public and private hospitals of Bahir Dar City, Northwest Ethiopia, 2021.

Variables Categories Frequency Percent

PPE access Yes 126 29.2
No 305 70.8

Disinfectant access Yes 268 62.2
No 163 37.8

Avail IP guideline Yes 265 61.5
No 166 38.5

Workload presence Yes 278 64.5
No 153 35.5

Comfortable mask Yes 181 42.0
No 250 58.0

Facility helps Yes 290 67.3
No 141 32.7

Avail masks N95  47 10.9
Surgical 365 84.7
Other  19  4.4

PPE: personal protective equipment; IP: infection prevention.
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Table 3. Knowledge of nurses about COVID-19 in public and private hospitals of Bahir Dar City, Northwest Ethiopia, 2021 (n = 431).

Variables Category Frequency Percent

Level of knowledge Good 370 85.8
Poor 61 14.2

Heard about COVID-19 Yes 431 1000
Source of information about COVID-19 Social media 402 93.3

TV/radio 294 68.2
Friends 247 57.3
Training 181 42.0

Cause of COVID-19 Viral 400 92.8
Bacterial 15 3.5
Protozoa 5 1.2
Fungal 4 0.9
I do not know 7 1.6

Means of transmission By breathing 400 92.8
Physical contact 344 79.8
Coughing and sneezing 343 79.6
I do not know 12 2.8

Signs and symptoms Fever 396 91.9
Sore throat 358 83.1
Cough 400 92.8
Shortness of breathing 336 78.0
I do not know 5 1.2

COVID-19 sample is taken from Oropharyngeal 401 93.0
Nasopharyngeal 348 80.7
Blood 304 70.5

Who will take samples Laboratory expert 431 100
Trained personnel 306 71.0

The incubation period of COVID-19 <1 week 40 9.3
1–2 weeks 31 71.9
>2 weeks 60 13.9
I do not know 21 4.9

COVID-19 like SARS-CoV and MERS-CoV Yes 237 55.0
No 90 20.9
I do not know 104 24.1

COVID-19 same as common cold Yes 270 62.6
No 151 35.0
I do not know 10 2.3

COVID-19 confirmed by laboratory test Yes 393 91.2
No 34 7.9
I do not know 4 0.9

COVID-19 transmitted without symptoms Yes 354 82.1
No 54 12.5
I do not know 23 5.3

Old-age risk of developing the infection Yes 413 95.8
No 16 3.7
I do not know 2 0.5

Comorbidity risk of developing an infection Yes 405 94.0
No 12 2.8
I do not know 14 3.2

HCW risk of acquiring the infection Yes 424 98.4
No 7 1.6

Admitted with COVID-19 patient is risk Yes 408 94.7
No 16 3.7
I do not know 7 1.6

 (Continued)
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Associated factors toward COVID-19 preventive 
practices

In the bivariate analysis, gender, educational status, training, 
working hospitals, access to PPE, availability of guidelines 
for IP, access to disinfectant, workload, organizational sup-
port, and favorable attitude were the identified candidate 
variables for multiple logistic regression. Gender, have got 
training, access to PPE, the presence of IP guidelines, and 
favorable attitudes were the variables significantly associ-
ated with nurses’ infection preventive practices against 
COVID-19.

The odds of female nurses to practice IP toward COVID-
19 was 1.77 times higher than the odds of male nurses 
(AOR = 1.77, 95% CI: 1.18–2.68, p = 0.006). The odds of a 
nurse having training on COVID-19 prevention and control 

was 1.65 times higher to perform prevention practices of 
COVID-19 than the odds of a nurse having no training 
(AOR = 1.65, 95% CI: 1.10–2.48, p = 0.016). The odds of 
nurses accessing PPE increased by 57% to have good pre-
vention practices of COVID-19 than the odds of nurses who 
have not accessed it (AOR = 1.57, 95% CI: 1.01–2.44, 
p = 0.044). Similarly, the odds of nurses accessing IP guide-
lines in the working sites was 1.63 times higher to have good 
COVID-19 prevention practices than the odds of nurses who 
have not accessed the IP guideline in the working sites 
(AOR = 1.63, 95% CI: 1.06–2.49, p = 0.025). The odds of 
nurses who have a favorable attitude toward COVID-19 pre-
vention was 2.05 times higher to have good prevention prac-
tices than the odds of nurses who have an unfavorable 
attitude (AOR = 2.05, 95% CI: 1.25–3.36, p = 0.005), whereas 
variables like educational status, type of organization (public 

Table 4. Attitude of nurses toward COVID-19 in public and private hospitals of Bahir Dar City, Northwest Ethiopia, 2021.

Variables Strongly disagree Disagree Neutral Agree Strongly agree

N (%) N (%) N (%) N (%) N (%)

COVID-19 patients immediately isolated 32 (7.4) 30 (7.0) 11 (2.6) 137 (31.8) 221 (51.3)
Transmitted by coughing and sneezing 20 (4.6) 18 (4.2) 17 (3.9) 128 (29.7) 248 (57.5)
Nurses can get the disease 23 (5.3) 29 (6.7) 34 (7.9) 148 (34.3) 197 (45.7)
Other health professionals get COVID 21 (4.9) 24 (5.6) 26 (6.0) 178 (41.3) 182 (42.2)
Washing hands and face with water 22 (5.1) 27 (6.3) 24 (5.6) 186 (43.2) 172 (39.9)
Washing hands with antiseptics and sanitizers 22 (5.1) 21 (4.9) 18 (4.2) 172 (39.9) 198 (45.9)
Antibiotics prevent COVID-19 119 (27.6) 126 (29.7) 51 (11.8) 70 (16.2) 63 (14.6)
Restricting travel of COVID-19 patients 26 (6.0) 41 (9.5) 32 (7.4) 179 (41.5) 153 (35.5)
Prevent movement of healthy people 22 (5.1) 29 (6.7) 32 (7.4) 181 (42.0) 167 (38.7)
Avoiding touching the face reduces the risk 22 (5.1) 17 (3.9) 15 (3.5) 148 (34.3) 229 (53.1)
COVID-19 information for nurses 24 (5.6) 18 (4.2) 30 (7.0) 143 (33.2) 216 (50.1)
Vaccine reduces COVID-19 speared 34 (7.9) 38 (8.8) 78 (18.1) 159 (36.9) 122 (28.3)
Nurses take vaccine than others 22 (5.1) 57 (13.2) 59 (13.7) 149 (34.6) 144 (33.4)
COVID-19 patient kept in isolation ward 23 (5.3) 21 (4.9) 19 (4.4) 145 (33.6) 223 (51.7)
Health care supplies to prevent 83 (19.3) 93 (22.5) 43 (10.0) 124 (28.8) 84 (19.5)
Nurses’ role to prevent COVID-19 25 (5.8) 38 (8.8) 26 (6.0) 158 (36.7) 184 (42.7)
Can Ethiopia control COVID-19 67 (15.5) 99 (23.0) 85 (19.7) 116 (26.9) 64 (14.8)

COVID-19: coronavirus disease.

Variables Category Frequency Percent

Crowded places at risk of getting COVID-19 Yes 418 97.0
No 11 2.6
I do not know 2 0.5

COVID-19 can cause serious illness Yes 413 95.8
No 12 2.8
I do not know 6 1.4

Isolate and treat COVID-19 patient Yes 397 92.1
No 28 6.5
I do not know 6 1.4

Vaccines are available for COVID-19 Yes 431 100

COVID-19: coronavirus disease; SARS-CoV: severe acute respiratory syndrome coronavirus ; MERS-CoV: Middle East respiratory syndrome corona-virus; 
HCW: health care workers.

Table 3. (Continued)
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or private), accessing PPEs, workload, and availability of 
disinfectants have no significant association with IP prac-
tices of nurses toward COVID-19 (Table 6).

Discussion

This study assessed the prevention and control practices of 
nurses and identified factors associated with these practices 
toward COVID-19 in public and private hospitals of Bahir 
Dar City. The result of this study is crucial to nurses, health 
officials, regional health bureau, Bahir Dar City private and 
public hospital leaders, and research communities in the area 
of prevention and control of COVID-19 spread.32 This is 
because nurses are at the forefront of the COVID-19 preven-
tion system and are at the highest risk of acquiring the infec-
tion and spreads it to their families and the community at 
large.34

According to the result of the study, only 39.4% (95% 
CI: 35%–44%) of the nurses had good prevention and con-
trol practices toward COVID-19. This finding is compara-
ble with findings from the Gamo Zone, southern Ethiopia18 
and Gondar, Northwest Ethiopia that were done on health 
care workers,20 but higher than findings from residents of 
Gedeo zone, southern Ethiopia.35 This difference might be 
because the research in Gedeo zone focused on all residents 
in addition to nurses. However, it is lower than the results 
from Aksum, the Northern part of Ethiopia,17 Egypt,16 
Bangladesh,12 and Lebanon.13 The differences might be the 
timing of the previous studies when COVID-19 was on its 

onset and the participants emphasized more and worried 
about the pandemic. The other reason for this difference 
might be associated with socioeconomic status of the coun-
ties in which the specified countries are found at the better 
socioeconomic status compared to Ethiopia. This is to mean 
that the economic status could influence the availability and 
accessibility of preventive devices and information, which 
in turn affect the prevention and control practices.

In this study, COVID-19 prevention and control practice 
was significantly associated with gender, getting training on 
COVID-19 prevention and control, access to PPE, availabil-
ity of IP guidelines and positive attitude. Female nurses fol-
low good preventive practices compared to males. This 
finding agrees with studies in Oman and Saudi Arabia14,36 
where females implemented good prevention and control 
practices than males. Similarly, another study in Uganda 
found that women are better at implementing prevention 
measures against the coronavirus.37 This could be due to the 
responsibility of women in looking after children and fami-
lies, which may lead them to be more careful in implement-
ing prevention practices.

On the contrary, a study done on health workers in Ilu Aba 
Bor and Buno Bedelle zones, southwestern Ethiopia38 
reported that males are better to implemented COVID-19 
prevention practices than females. Another finding among 
health workers in India showed that men better promoted 
infection prevention and control behavior compared to 
women.6,39 This may be due to sociodemographic character-
istic differences between Ethiopia and India, which might 

Table 5. Practice of nurses toward COVID-19 in public and private hospitals of Bahir Dar City, Northwest Ethiopia, 2021 (n = 431).

Variables Never Occasionally Sometimes Most of the time Always

N (%) N (%) N (%) N (%) N (%)

Wear mask when leaving home 117 (27.1) 48 (11.1) 99 (23.0) 98 (22.7) 69 (16.0)
Remove PPEs carefully 13 (3.0) 40 (9.3) 92 (21.3) 152 (35.5) 134 (31.1)
Put used tissues during sneezing in the dustbin 26 (6.0) 38 (8.8) 93 (21.6) 164 (38.1) 110 (25.5)
Put face masks after use safely 29 (6.7) 38 (8.8) 57 (13.2) 159 (36.9) 148 (34.3)
Put isolation gowns in dustbin 66 (15.3) 39 (9.0) 78 (18.1) 118 (27.4) 130 (30.2)
Seated in distance in transportation 124 (28.8) 74 (17.2) 80 (18.6) 86 (20) 67 (15.5)
Social distancing while walking 113 (26.2) 75 (17.4) 92 (21.3) 84 (19.5) 67 (15.5)
Use soap to wash hands and face 5 (1.2) 43 (10.0) 84 (19.5) 138 (32.0) 161 (37.4)
Use sanitizers to clean your hand 6 (1.4) 44 (10.1) 102 (23.7) 139 (32.3) 140 (32.5)
Avoid contact having cough out of the working area 20 (4.6) 61 (14.2) 91 (21.1) 139 (32.3) 120 (27.8)
During interaction with COVID-19 patient wear the necessary PPE 32 (7.4) 58 (13.5) 65 (15.1) 119 (27.6) 157 (36.4)
Hand hygiene before touching the patient 24 (5.6) 56 (13.0) 95 (22.0) 122 (28.3) 134 (31.1)
Hand hygiene after touching the patient 12 (2.8) 45 (10.4) 67 (15.5) 144 (33.4) 163 (37.8)
Hand hygiene after touching the surrounding patient 21 (4.9) 45 (10.4) 90 (20.9) 142 (32.9) 133 (30.9)
Gone to crowded place in the last 14 days 62 (14.4) 61 (14.2) 99 (23.0) 109 (25.3) 100 (23.2)
Disinfect rooms before work 45 (10.4) 68 (15.8) 107 (24.8) 110 (25.5) 101 (23.4)
Disinfect rooms after work 48 (11.1) 67 (15.5) 106 (24.6) 106 (24.6) 104 (24.1)
Avoid touching face with unwashed hands 33 (7.7) 40 (9.3) 104 (24.1) 137 (31.8) 117 (27.1)
Frequency of used glove 30 (7.0) 55 (12.8) 100 (23.2) 132 (30.6) 114 (26.5)
Frequent of hand rap 16 (3.7) 50 (11.6) 91 (21.1) 146 (33.9) 128 (29.7)

COVID-19: coronavirus disease 2019; PPE: personal protective equipment.
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have impact on the implementation of prevention and control 
practices.

Nurses trained on coronavirus prevention had good prac-
tice than those untrained; this is supported by a previous 
study conducted on factors determining the knowledge and 
prevention practice of health workers in Ethiopia32,40 and 
India39 where nurses who have been trained had a good prac-
tice on COVID-19. This is an expected fact in that those who 
had training ought to improve infection prevention practices.

The presence of PPE in hospitals is positively associated 
with prevention and control practices of nurses against 
COVID-19. These results are supported by an earlier study 
on health workers38,39 which reported that the availability of 
PPE was a predictor of improvements in the prevention prac-
tice of nursing staff.

The availability of infection prevention guidelines in work-
ing wards is a good interpreter of improving nurses’ prevention 

practices, and this finding is strengthened by the result from 
knowledge and preventive practices toward COVID-19 and 
associated factors among health care workers in selected health 
facilities of Ilu Aba Bor and Buno Bedelle Zones, Southwest 
Ethiopia.38 This is because, when there are reference manuals 
on the working stations, nurses have the opportunity to read 
more and improve their prevention practices.

Furthermore, nurses who have a favorable attitude toward 
COVID-19 prevention and control practices were more 
likely to implement it. This finding is in line with studies 
conducted on knowledge, attitude, and practice of nurses in 
China, which states that nurses who have a favorable attitude 
are more likely to exercise preventive practices.41

As a limitation, this study included only nurses who 
worked in Bahir Dar City hospitals, leaving other profession-
als and health facilities; therefore, the result cannot apply 
to other categories of health professionals like physicians, 

Table 6. Associated factors of nurses’ preventive practice toward COVID-19 in public and private hospitals of Bahir Dar City, 
Northwest Ethiopia, 2021 (n = 431).

Variables Practice level COR (95% CI) AOR (95% CI)

Good Poor

Gender
 Female 98 119 1.62 (1.10–2.2.39) 1.77 (1.18, 2.68)**
 Male 72 142 1.00 1.00
Education
 Diploma 34 35 1.00  
 Degree 127 214 0.61 0.62 (0.36, 1.07)
 Master 9 12 0.77 0.64 (0.23, 1.81)
Training
 Yes 83 98 1.59 (1.07–2.35) 1.65 (1.10, 2.48)**
 No 87 163 1.00 1.00
Organization
 Public 136 224 0.66 (0.39–1.10) 0.79 (0.46, 1.35)
 Private 34 37 1.00 1.00
PPE access
 Yes 61 65 1.69 (1.11–2.57) 1.57 (1.01, 2.44)*
 No 109 196 1.00 1.00
IP guideline
 Yes 120 145 1.92 (1.27–2.89) 1.63 (1.06, 2.49)*
 No 50 116 1.00 1.00
Disinfectant avail
 Yes 118 150 1.68 (1.12–2.53) 1.33 (0.86, 2.07)
 No 52 111 1.00 1.00
Workload
 Yes 116 162 1.31 (0.87–1.98) 1.03 (0.66, 1.59)
 No 54 99 1.00 1.00
Hospital help
 Yes 122 168 1.41 (0.93–2.14 1.12 (0.72, 1.76)
 No 48 93 1.00 1.00
Level of attitude
 Favorable 139 185 1.84 (1.15–2.95) 2.05 (1.25, 3.36)**
 Unfavorable 31 76 1.00 1.00

COR: crude odds ratio; CI: confidence interval; AOR: adjusted odds ratio; PPE: personal protective equipment; IP: infection prevention.
*p < 0.05; **p < 0.01.
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pharmacies, laboratories, and the likes and facilities, such as 
health centers, clinics, and health posts. The study also failed 
to consider proper hand washing practices, disposal of used 
items, and use of face mask. These can have limitations in the 
generalizability of the research results if one considers all the 
nursing staff in this area. Since this study is a one-time study, 
it has the limitations of establishing a cause-and-effect rela-
tionship as a cross-sectional study.

Conclusion

In this study, it is found that more than 60% of the nurses in 
Bahir Dar City public and private hospitals had poor pre-
vention and control practices to limit the spread of COVID-
19. Gender, access to training on COVID-19, access to 
personal preventive equipment, access to infection preven-
tion manuals, and favorable attitudes were significantly 
associated factors of nurses’ prevention practices toward 
COVID-19. Therefore, continuous training on COVID-19 
prevention practices, availing infection prevention guide-
lines in the working wards, improving their attitudes by pro-
viding different training, and consistently providing PPE for 
proper intervention are very mandatory.

Acknowledgements

The authors want to acknowledge all the hospitals and the leader-
ship for their goodwill to conduct the research. They also want to 
acknowledge study participants for their time and patience during 
filling the questionnaire.

Author contributions

ME—conceived and designed the study, collected data, analyzed 
wrote the report. AM—designed the study, analyzed, interpreted, 
and reviewed the manuscript. BG—designed the study, interpreted, 
and wrote.

Data availability

Data for academic and other purposes are required; it can be 
accessed by contacting the corresponding author.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Ethical approval

Ethical approval for this study was obtained from GAMBY Medical 
and Business College Ethical Review Committee with ethical 
review committee decision number of GCo-277/2013, and the 
Amhara Public Health Institution wrote support letter to each study 
hospital.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: There 
is no fund received from any organization to conduct this study. 

However, the expense for data collection was covered by the prin-
cipal investigator.

Informed consent

Written informed consent was obtained from all study subjects 
before the study.

Trial registration

Not applicable

ORCID iD

Achenef Motbainor  https://orcid.org/0000-0001-7620-5780

Supplemental material

Supplemental material for this article is available online.

References

 1. Xu Z, Ye Y, Wang Y, et al. Primary care practitioners’ barriers 
to and experience of COVID-19 epidemic control in China: a 
qualitative study. J Gen Intern Med 2020; 35(11): 3278–3284.

 2. Reuben RC, Danladi MMA, Saleh DA, et al. Knowledge, atti-
tudes and practices towards COVID-19: an epidemiological 
survey in North-Central Nigeria. J Community Health 2021; 
46: 457–470.

 3. Hailu W, Derseh L, Hunegnaw MT, et al. Compliance, barri-
ers, and facilitators to social distancing measures for preven-
tion of Coronavirus Disease 2019 in Northwest Ethiopia. Curr 
Ther Res Clin Exp. Epub ahead of print 1 May 2021. DOI: 
10.1016/j.curtheres.2021.100632

 4. Al-Ashwal FY, Kubas M, Zawiah M, et al. Healthcare workers’ 
knowledge, preparedness, counselling practices, and perceived 
barriers to confront COVID-19: a cross-sectional study from a 
war-torn country, Yemen. PLoS ONE 2020; 15(12): e0243962.

 5. Mbachu CNP, Azubuike CM, Mbachu II, et al. COVID-19 
infection: knowledge, attitude, practices, and impact among 
healthcare workers in a South-Eastern Nigerian state. J Infect 
Dev Ctries 2020; 14(9): 943–952.

 6. Lai X, Wang X, Yang Q, et al. Will healthcare workers  
improve infection prevention and control behaviors as 
COVID-19 risk emerges and increases, in China? Antimicrob 
Resist Infect Control 2020; 9(1): 83.

 7. Shereen MA, Khan S, Kazmi A, et al. COVID-19 infection: 
origin, transmission, and characteristics of human corona-
viruses. J Adv Res 2020; 24: 91–98.

 8. Tian S, Hu N, Lou J, et al. Characteristics of COVID-19 infec-
tion in Beijing. J Infect 2020; 80(4): 401–406.

 9. Ethiopia Ministry of Health. COVID 19 report 2013.
 10. Jemal B, Ferede ZA, Mola S, et al. Knowledge, attitude, 

and practice of healthcare workers toward COVID-19 and 
its prevention in Ethiopia: A multicenter study. SAGE Open 
Medicine 2021; 9: 1–10.

 11. Jawed F, Manazir S, Zehra A, et al. The novel Coronavirus 
disease (COVID-19) pandemic: knowledge, attitude, practice, 
and perceived stress among health care workers in Karachi, 
Pakistan. Med J Islam Repub Iran 2020; 34: 132.

 12. Saha AK, Mittra CR, Khatun RA, et al. Nurses’ knowledge 
and practices regarding prevention and control of COVID-19 

https://orcid.org/0000-0001-7620-5780


Eyayu et al. 11

infection in a tertiary level hospital. Bangladesh J Infect Dis 
2020: 7: S27–S33.

 13. Saadeh D, Sacre H, Hallit S, et al. Knowledge, attitudes, and 
practices toward the coronavirus disease 2019 (COVID-19) 
among nurses in Lebanon. Perspect Psychiatr Care 2021; 57: 
1212–1221.

 14. Albaqawi HM, Alquwez N, Balay-Odao E, et al. Nursing 
students’ perceptions, knowledge, and preventive behaviors 
toward COVID-19: a multi-university study. Front Public 
Health 2020; 8: 573390.

 15. Buertey A, Sadick F, Ayamba A, et al. Knowledge, attitudes 
and practices of nurses in the tamale metropolis towards 
coronavirus prevention. Divers J Multidiscip Res 2020; 2(6): 
34–47.

 16. Hamed LA and Elsayed SM. Nurse’s performance and atti-
tudes regarding infected and deceased cases with coronavirus 
at Zagazig’ Quarantine Hospitals. Int J Novel Res Healthc 
Nurs 2020; 7: 446–456.

 17. Tadesse DB, Gebrewahd GT and Demoz GT. Knowledge, 
attitude, practice and psychological response toward COVID-
19 among nurses during the COVID-19 outbreak in northern 
Ethiopia, 2020. New Microbes New Infect 2020; 38: 100787.

 18. Mersha A, Shibiru S, Girma M, et al. Health professionals 
practice and associated factors towards precautionary meas-
ures for COVID-19 pandemic in public health facilities of 
Gamo zone, southern Ethiopia: A cross-sectional study. PLOS 
One. 2020. DOI: 10.1101/2020.09.05.20188805.

 19. Shibabaw T and Teferi B. Knowledge and practice toward pre-
vention of SARS-CoV-2 among healthcare workers at Delghi 
primary hospital during a massive test campaign in Northwest 
Gondar, Ethiopia: institution-based descriptive cross-sectional 
survey. Infect Drug Resist 2021; 14: 381–390.

 20. Kassie BA, Adane A, Abebe Kassahun E, et al. Poor COVID-
19 preventive practice among healthcare workers in Northwest 
Ethiopia, 2020. Adv Public Health 2020; 2020: 7526037.

 21. Wondimu W and Girma B. Challenges and silver linings of 
COVID-19 in Ethiopia–short review. J Multidiscip Healthc 
2020; 13: 917–922.

 22. Zhengjiang J, Lan L, Xinyun L, Wen Z, Zhenhui W, Lu Y, 
et al. Knowledge, Attitude, and Practice of Nurses Towards 
the Prevention and Control of COVID-19. Res Sq. 2020. DOI: 
10.21203/rs.3.rs-45450/v1.

 23. Temsah MH, Alhuzaimi AN, Alamro N, et al. Knowledge, 
attitudes and practices of healthcare workers during the early 
COVID-19 pandemic in a main, academic tertiary care centre 
in Saudi Arabia. Epidemiol Infect 2020; 148: e203.

 24. Limbu DK, Piryani RM and Sunny AK. Healthcare workers’ 
knowledge, attitude and practices during the COVID-19 pan-
demic response in a tertiary care hospital of Nepal. PLoS ONE 
2020; 15(11): e0242126.

 25. Kassie BA, Adane A, Tilahun YT, et al. Knowledge and atti-
tude towards COVID-19 and associated factors among health 
care providers in Northwest Ethiopia. PLoS ONE 2020; 15(8): 
e0238415.

 26. Benor S, Abera S, Mandefro A, et al. Assessment on knowledge, 
attitude, practices and risk of infection towards COVID-19 
in Ethiopia: an online cross-sectional survey, 2020, https://
assets.researchsquare.com/files/rs-103859/v1/da9fc126-2364-
49db-b23c-0ac850f14b11.pdf?c=1637244340

 27. Rundle CW, Presley CL, Militello M, et al. Hand hygiene 
during COVID-19: recommendations from the American 

Contact Dermatitis Society. J Am Acad Dermatol 2020; 
83(6): 1730–1737.

 28. Alwani SS, Majeed MM, Hirwani MZ, et al. Evaluation of 
knowledge, practices, attitude and anxiety of Pakistan’s nurses 
towards COVID-19 during the current outbreak in Pakistan; 
2020. medRxiv.

 29. Zhang M, Zhou M, Tang F, et al. Knowledge, attitude, and 
practice regarding COVID-19 among healthcare workers in 
Henan, China. J Hosp Infect 2020; 105(2): 183–187.

 30. Amhara Regional Health Bureau. Mid year performance. 
2012EFY mid year performance.

 31. Olum R, Chekwech G, Wekha G, et al. Coronavirus dis-
ease-2019: knowledge, attitude, and practices of health care 
workers at Makerere University Teaching Hospitals, Uganda. 
Front Public Health 2020; 8: 181.

 32. Asemahagn MA. Factors determining the knowledge and pre-
vention practice of healthcare workers towards COVID-19 in 
Amhara region, Ethiopia: a cross-sectional survey. Trop Med 
Health 2020; 48: 72.

 33. Hussain I, Majeed A, Imran I, et al. Knowledge, attitude, 
and practices toward COVID-19 in primary healthcare pro-
viders: a cross-sectional study from three tertiary care hos-
pitals of Peshawar, Pakistan. J Community Health 2021; 46: 
441–449.

 34. Ayinde O, Usman AB, Aduroja P, et al. A cross-sectional 
study on Oyo state health care workers knowledge, attitude 
and practice regarding corona virus disease 2019 (COVID-19), 
2020, https://assets.researchsquare.com/files/rs-23501/v1/
fc08ec6c-89a6-465e-9c02-330cfdcfa226.pdf?c=1631833616

 35. Mola S, Aweke Z, Jemal B, et al. Magnitude and associ-
ated factors for attitude and practice toward COVID-19 and 
its prevention among the residents of Gedeo Zone, Southern 
Ethiopia: a community-based cross-sectional study. Risk 
Manag Healthc Policy 2021; 14: 253–262.

 36. Alshadfi A, Natarajan J, Joseph MA, et al. Knowledge, atti-
tude and practice of nursing students towards COVID-19 
pandemic in Oman. Int J Nurs Educ 2021; 13: 23–30.

 37. Okello G, Izudi J, Teguzirigwa S, et al. Findings of a cross-
sectional survey on knowledge, attitudes, and practices about 
COVID-19 in Uganda: implications for public health pre-
vention and control measures. BioMed Res Int 2020; 2020: 
5917378.

 38. Tsegaye D, Shuremu M, Oljira D, et al. Knowledge and preven-
tive practices towards Covid-19 and associated factors among 
healthcare workers in selected health facilities of Ilu Aba Bor 
and Buno Bedelle Zones, Southwest Ethiopia, 2020, https://
assets.researchsquare.com/files/rs-49537/v2/e3629373-5f77-
457d-bf21-e65dc72b5e88.pdf?c=1631856565

 39. Agarwal A, Ranjan P, Saraswat A, et al. Are health care work-
ers following preventive practices in the COVID-19 pandemic 
properly? A cross-sectional survey from India. Diabetes 
Metab Syndr 2021; 15(1): 69–75.

 40. Birihane BM, Bayih WA, Alemu AY, et al. Perceived barri-
ers and preventive measures of COVID-19 among healthcare 
providers in Debretabor, North Central Ethiopia, 2020. Risk 
Manag Healthc Policy 2020; 13: 2699–2706.

 41. Jin Z, Luo L, Lei X, et al. Knowledge, attitude, and practice 
of nurses towards the prevention and control of COVID-19.  
Res Sq 2020, https://assets.researchsquare.com/files/rs-45450 
/v1/104ac223-57a4-4ffd-a0b3-d0359d161634.pdf?c=1631 
847813

https://assets.researchsquare.com/files/rs-103859/v1/da9fc126-2364-49db-b23c-0ac850f14b11.pdf?c=1637244340
https://assets.researchsquare.com/files/rs-103859/v1/da9fc126-2364-49db-b23c-0ac850f14b11.pdf?c=1637244340
https://assets.researchsquare.com/files/rs-103859/v1/da9fc126-2364-49db-b23c-0ac850f14b11.pdf?c=1637244340
https://assets.researchsquare.com/files/rs-23501/v1/fc08ec6c-89a6-465e-9c02-330cfdcfa226.pdf?c=1631833616
https://assets.researchsquare.com/files/rs-23501/v1/fc08ec6c-89a6-465e-9c02-330cfdcfa226.pdf?c=1631833616
https://assets.researchsquare.com/files/rs-49537/v2/e3629373-5f77-457d-bf21-e65dc72b5e88.pdf?c=1631856565
https://assets.researchsquare.com/files/rs-49537/v2/e3629373-5f77-457d-bf21-e65dc72b5e88.pdf?c=1631856565
https://assets.researchsquare.com/files/rs-49537/v2/e3629373-5f77-457d-bf21-e65dc72b5e88.pdf?c=1631856565
https://assets.researchsquare.com/files/rs-45450/v1/104ac223-57a4-4ffd-a0b3-d0359d161634.pdf?c=1631847813
https://assets.researchsquare.com/files/rs-45450/v1/104ac223-57a4-4ffd-a0b3-d0359d161634.pdf?c=1631847813
https://assets.researchsquare.com/files/rs-45450/v1/104ac223-57a4-4ffd-a0b3-d0359d161634.pdf?c=1631847813

