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Introduction

Coronavirus disease 2019 (COVID-19) is a worldwide pan-
demic disease that is caused by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2).1 It was appeared first 
in Wuhan City of China and emerges as a global outbreak.2 
COVID-19 is a highly infectious disease manifested by 
fever, dry cough, dyspnea, fatigue, myalgia, anorexia, and 
bilateral infiltrates on chest imaging.3–6 It is spread by 
human-to-human transmission through the droplet, for-oral, 
and direct contact. It has an incubation period of 2–14 days.7
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Abstract
Objectives: This study is aimed to assess factors associated with knowledge, attitude, and practice of COVID-19 among 
health care professional’s working in South Wollo Zone Hospitals, Northeast Ethiopia.
Methods: Institution-based cross-sectional study was conducted among 422 health care professionals from 10 July to 10 
August 2020, at the South Wollo Zone. A pre-tested self-administered structured questionnaire was used to collect the 
data. Both bi- and multi-variable logistic regressions were fitted to identify variables significantly associated with the outcome 
variables. Adjusted odds ratios with 95% confidence interval and p-value < 0.05 were used to determine significant factors.
Results: About 92.4%, 64%, and 55% of the respondents had good knowledge, favorable attitude, and good practices toward 
corona virus disease, respectively. Being female (adjusted odds ratio = 0.23, confidence interval: 0.10, 0.56), age ⩾ 35 years 
(adjusted odds ratio = 0.14, confidence interval: 0.22, 0.84), being unmarried (adjusted odds ratio = 0.20, confidence interval: 
0.70, 0.59), getting information from radio and television (adjusted odds ratio = 6.02, confidence interval: 2.09, 17.36), 
having average monthly income 93.55–163.67 USD (adjusted odds ratio = 8.00, confidence interval: 0.94, 33.10), and average 
monthly income > 163.70 USD (adjusted odds ratio = 11.41, confidence interval: 1.41, 15.23) were significantly associated 
with good knowledge about COVID-19. In addition, being unmarried (adjusted odds ratio = 0.70, confidence interval: 0.49, 
0.97), having bachelor of science degree and above (adjusted odds ratio = 1.87, confidence interval: 2.24, 2.83), and getting 
information from seminars and workshops (adjusted odds ratio = 0.59, confidence interval: 0.35, 0.98) had association with 
good practice toward COVID-19 prevention and control method.
Conclusion: More than 90% of the health care workers have good knowledge; nearly half of the respondents had 
unfavorable attitudes and poor practice toward COVID-19. The findings imply that the government and other stakeholders 
should implement further strategies for enhancing to change health care professional’s attitude and encourage to practice 
prevention and control methods.
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Globally, around 145,431,383 confirmed cases 3,087,807 
deaths of COVID-19 have been reported as of April 23, 
2021.8 The United States of America ranks first in numbers 
of confirmed cases (32,669,121) and the number of COVID-
19 deaths (584,226) in the globe.9 In Ethiopia, there are 
247,989 confirmed cases and 3496 deaths as reported on 
April 23, 2021.10 The case-fatality rate ranged from 9.9% in 
Italy to 0.7% in China as of September 2, 2020.11 Sever ill-
nesses have occurred in older adults and people who have 
underlying medical comorbidities.12 COVID-19 affects the 
societal and individual economic condition.12

On 26 January 2021, there were 38 vaccines testing safety 
and dosage, 24 vaccines in expanded safety trials, 20 vac-
cines in large-scale efficacy tests, eight vaccines in early or 
limited use, two vaccines approved for full use, three vac-
cines abandoned after trials.12 Vaccines like Pfizer–BioNTech 
are approved in Saudi Arabia, Bahrain, and Switzerland, and 
used for emergency in the United States, European Union, 
and other countries.13 However, no vaccines are currently in 
use in Ethiopia. Thus, preventive measures to control 
COVID-19 infection are the most critical intervention. 
Contact tracing, promotion of public health measures like 
hand washing, mask-wearing, social distancing, and prepa-
ration of health systems are major actions to control 
COVID-19.13

The vulnerability of health care workers (HCWs) to the 
infection is due to inadequate and poor understanding of per-
sonal protective equipment (PPE) usage, long-time exposure 
to large numbers of infected patients, and inadequate train-
ing. The issue is especially critical for low-income countries 
like Ethiopia.

Globally, one in seven cases of COVID-19 reported to the 
World Health Organization (WHO) is a health worker and, in 
some countries, that figure rises to one in three, the UN 
Agency said.

Although health care professionals (HCPs) are represent-
ing less than 3% of the general population of most countries 
and less than 3% in low- and middle-income countries, 
around 14% of COVID-19-infected cases reported to WHO13 
are HCWs. This figure can be as high as 35% in some other 
countries. Thousands of HCPs infected with COVID-19 lost 
their life worldwide.14,15 Moreover, by 19 September 2020, 
over 1300 health workers tested positive in Ethiopia.14

WHO called for frontline medical workers to be pro-
vided with protective equipment to prevent from being 
infected with the novel coronavirus, and potentially spread-
ing it to their patients and families. Health professionals, 
who work to care for people with confirmed or suspected 
COVID-19 cases, are vulnerable to both infection and men-
tal health problems. By the end of January, WHO and the 
Centers for Disease Control and Prevention (CDC) had 
published materials for the prevention and control of 
COVID-19 infection.16 The WHO also initiated several 
online training sessions and materials on COVID-19 in 
various languages to strengthen preventive strategies.7 In 

several instances, misunderstandings among HCWs have 
delayed controlling of COVID-19 infection17 that led to the 
rapid spread of infection.18,19 The implementation of infec-
tion prevention and control (IPC) has paramount impor-
tance during the periods of an outbreak.20,21 Different works 
of literature in Ethiopia and abroad have been conducted to 
investigate the level of knowledge, attitude, and practice 
and factors associated with it in different participants.22–29 
However, there is limited evidence on HCWs’ knowledge, 
attitude, and practice (KAP), and its determinants. Thus, 
this study aimed to assess factors associated with KAP of 
COVID-19 of HCWs in the South Wollo Zone, Northeast 
Ethiopia.

Methods and materials

Study design, period, and study area

An institution-based cross-sectional study was conducted 
from July 10 to August 10, 2020. The study was conducted at 
the South Wollo Zone, Amhara National Regional State, 
Northeast Ethiopia which is located 371 km away from 
Addis Ababa (the capital city of Ethiopia) and 480 km from 
Bahir Dar (the capital city of Amhara region). In the South 
Wollo Zone, there are 12 governmental hospitals.

Source and study population

All HCPs working at hospitals found in the South Wollo 
Zone, including medical doctors, nurses, pharmacists, mid-
wives, physiotherapists, anesthetists, laboratory profession-
als, and other clinical staff were the source population. 
Whereas, all HCPs working at selected hospitals in the South 
Wollo Zone were the study population.

Inclusion and exclusion criteria

The study population was included the clinical members of 
staff, namely, medical doctors, nurses, pharmacists, drug-
gists, midwives, physiotherapists, and laboratory profession-
als. The subjects who were unwilling to participate and who 
were absent during the data collection period were excluded.

Sample size determination and sampling 
procedure

The sample size was determined using the single population 
proportion formula. By taking 95% confidence level (CL), 
0.05 margin of error (w). We take proportion (p) as 50%, 
since there was not a study conducted in Ethiopia to get a 
maximum sample size.
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By considering a 10% non-respondent rate, the final sam-
ple size was 384 + 38 = 422.

In the South Wollo Zone, there are 12 governmental pub-
lic hospitals. Of this, we have randomly selected four hospi-
tals (Haik, Werelu, Akasta, and Dilanta). Since the total 
number of health care providers in the selected hospitals is 
nearly equal to the sample size calculated, we had studied all 
HCPs found in the hospital (Haik primary hospital (65), 
Werelu primary hospital (67), Akasta general hospital (213), 
and Dilanta primary hospital (63)).

Variables of the study

Dependent variable. KAP toward COVID-19.

Independent variables. Socio-demographic and economic 
variables. These variables include: age, sex, marital status, 
income, religion, ethnicity, educational level, profession, 
work experience, family size, and source of information 
regarding COVID-19.

Operational definition

HCP: Any member of the health care unit that includes med-
ical, pharmacy, physiotherapist, or nursing professions or 
any other person who in the course of his or her professional 
activities may prescribe, administer, or dispense a medicinal 
product to an end-user.

Knowledge toward COVID-19 prevention and control 
was measured by 14 items, and each question was responded 
to as Yes, No, and I don’t know. The correct answer was 
marked as 1, while the wrong answer was marked as 0. We 
used the mean score as a cut-off level and participants who 
get mean and above referred to good knowledge.

Attitude toward COVID-19 was measured by six items, 
and the response of each item was recorded on a 5-point 
Likert-type scale as follows, strongly disagree (1-point), 
disagree (2-point), neutral (3-point), agree (4-point), and 
strongly agree (5-point). The total score ranges from 6 to 30, 
with an overall mean and above score indicates a good atti-
tude toward COVID-19.

Practice toward COVID-19 was measured using six items, 
and each item was responded to as Yes (1-point), No (0-point), 
and Sometimes (0-point). The total score ranged from 0 to 6, 
and the mean and above score were used as good practice 
toward COVID-19 prevention and control methods.

Data collection tools and procedures

Self-administered structured questionnaire was used to col-
lecting data. The questionnaire was delivered to health 

professionals in person by keeping safety precautions to 
minimize the transmission of COVID-19. The questionnaire 
was prepared by including socio-demographic and eco-
nomic, KAP-related questions about COVID-19 through 
reviewing different kinds of literature.23–25,27 To maintain its 
consistency, the English version questionnaire was trans-
lated to Amharic, then back-translated to English by English-
language expertise. Each filled questionnaire was checked 
for completeness of the information by the principal 
investigator.

Data quality control

Pre-testing of the questionnaire was conducted on 5% of the 
sample at the Woldiya Hospital. Based on the pre-test, neces-
sary modifications were made to the questionnaires. In addi-
tion, data collectors and supervisors were trained for 2 days 
by the principal investigator before the actual data collection 
time. Furthermore, the consistency and completeness code 
of the questionnaire was checked before any attempt to the 
entry of the data. The reliability of the tool was checked, and 
the value of Cronbach’s alpha was 0.82. EpiData version 3.1 
software was used to control and manage errors resulting 
from the data entry process.

Data processing and analysis

Data were cleaned and entered into EpiData version 3.1 soft-
ware, and then, exported to STATA version 16 software for 
analysis. Descriptive analysis, such as frequencies, percent-
ages, and means was reported to describe the characteristics 
of the study participants. Logistic regression was fitted to 
identify factors associated with KAP toward COVID. All 
explanatory variables with a p-value of ⩽ 0.2 from the bi-
variable logistic regression model were fitted into the multi-
variable logistic regression model to control the possible 
effect of confounders. Adjusted odds ratio (AOR) with 95% 
CI and p-value < 0.05 was used to determine variables sig-
nificantly associated with the outcome variables. Multi-
collinearity was checked using variance inflation factor and 
standard error of > 2. Model fitness was checked using 
Hosmer and Lemeshow’s goodness of a fit test.

Results

Socio-demographic and economic characteristics

A total of 408 HCPs participated in this study with a 
response rate of 96.6%. Nearly two-thirds of 264 (64.7%), 
participants’ age was between 25 and 34 years old with a 
mean age of 27.6 ± 5.8. The majority, 292 (71.8%), of the 
respondents were males and, nearly half of the participants, 
192 (47.1%), were married. Most of study participants 
(77.45%) were orthodox Christian in religion. Since the 
study was conducted in Amhara region, most of study par-
ticipants (92.4%) were Amhara in ethnicity. The education 
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status of participants showed that more than half, 238 
(58.33%), had a BSc degree and only 18 (4.4%) had mas-
ter’s and above. Concerning their profession, most partici-
pants 154 (37.8%) were nurses, and 38 (9.3%) were 
physicians. Concerning work experience, the majority of 
the respondents 289 (70.8%) had 5 years and more work 
experience (Table 1).

Source of information regarding COVID-19

The majority of the participants (79%), reported that infor-
mation about COVID-19 was received from social media, 
followed by radio and television (52%). Moreover, the other 
participants reported that they received information from 
other sources, such as seminars and workshops, and col-
leagues and senior staff (20.3% and 17.3%), respectively.

Knowledge of HCPs toward COVID-19

Knowledge was assessed by 14 questions. The knowledge 
score for participants was calculated and summed up to give 
the overall knowledge. The mean knowledge score for the 
respondents was 12.10 with (SD = 1.55). This study showed 
that 92.4% of respondents had good knowledge of COVID-
19. About 93.4% and 83.09% of participants said that 
COVID-19 had no specific curative treatment and could be 
fatal, respectively. And also, 78.8% of the respondents aware 
that peoples with comorbid illness and the elder are at high 
risk of infection and mortality from COVID-19.

Factors associated with knowledge toward 
COVID-19 of HCPs

Those variables whose p-value was less than 0.2 in bi-varia-
ble analysis; sex, age, marital status, educational level, 
income, work experience, and radio and television were 
entered into multi-variable logistic regression for further 
analysis. The multi-variable analysis revealed that sex, hav-
ing radio and television, age, and marital status were signifi-
cantly associated with knowledge toward COVID-19 of 
HCPs (Table 2).

Attitude of HCPs toward COVID-19

The mean attitude score for the participants was 19.9 ± 5.9. 
Overall, 64% of the participants had a good/favorable atti-
tude toward COVID-19 prevention and control. Of these, 
71.6%, 62.1%, and 34.5% were males, had a BSc degree and 
above, and nurses, respectively. About 24.5%, 22.1% of 
respondents believed that HCWs must acknowledge them-
selves with all the new information about COVID-19 and the 
prevalence of COVID-19 can be reduced by the active par-
ticipation of HCWs in the infection control program using 
universal precautions given by WHO and CDC, respectively. 
The multi-variable logistic regression analysis showed that 
there was no significantly associated factor with the attitude 
of HCPs toward COVID-19.

The practice of HCP toward COVID-19

The mean score of practice for the HCP was 3.5 with 
(SD = 1.5). The result of this study showed that 55% of par-
ticipants had good practice toward COVID-19 prevention 
and prevention mechanism. Of those, 71.6% and 69.3% of 
the respondents had a BSc degree and above, and less than 
6 years of work experience, respectively. Based on our 
result, 51.5%, 54.7%, and 61.3% of respondents were 
avoiding touching their eyes, nose, and mouth as far as they 
can, using a facemask regularly, practicing hand washing, 
and using sanitizer before and after touching the patient, 
respectively.

Table 1. Socio-demographic characteristics of HCPs (N = 408).

Variables Categories Frequency %

Age of the 
respondents

⩽24 105 25.74
25–34 264 64.71
⩾35 39 9.56

Sex Male 292 71.57
Female 116 28.43

Marital status Married 192 47.06
Single 21 51.96
Divorced/windowed 5 0.98

Religion Orthodox 316 77.45
Muslim 77 18.87
Protestant/catholic 15 3.68

Ethnicity Amhara 377 92.4
Tigre 10 2.45
Oromo 19 4.66
Others 2 0.49

Education 
status

Diploma 152 37.25
BSc degree 238 58.33
Master’s and above 18 4.41

Profession Nurse 154 37.75
Midwifery nurse 44 10.78
Medical doctors 38 9.31
Pharmacist 58 13.24
Laboratory profession 58 14.22

Work 
experience

⩽5 years 289 70.83
6–10 years 63 15.44
⩾11 years 56 13.73

Income ⩽94.90 USD 76 18.63
94.90–166.07 USD 209 51.23
166.10–237.25 USD 109 26.72
>237.25 USD 14 3.43

Family size ⩽2 267 65.44
3–4 98 24.02
>4 43 10.54

USD: the United States dollar.
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Factors associated with the practice of HCPs toward pre-
vention and control.

The multi-variable logistic regression analysis result 
showed that marital status, higher education level, seminars, 
and workshops had a statistically significant association with 
practice toward COVID-19 prevention and control methods 
(Table 3).

Discussion

The COVID-19 outbreak is an emerging pandemic and 
HCPs are highly vulnerable to risks associated with COVID-
19, since they are frontline workers. Thus, this study assesses 

factors associated with KAP of COVID-19 among HCP’s 
working in South Wollo Zone Hospitals, Northeast Ethiopia. 
Accordingly, this study found that 92% (95% CI = 87.3%–
96.4%) of the participants had good knowledge toward 
COVID-19 prevention and control. This finding is in line 
with studies conducted in Ethiopia (88.2%) a multi-center 
study conducted in referral hospitals,26 Henan, China 
(89%),23 Tanzania (96%),27 worldwide on dentistry’s study 
(92.5%),28 Pakistan (93.2),29 and Nepal (82.15%).30 The pos-
sible explanation for this high figure of knowledge about 
COVID-19 among HCPs might be due to prolonged expo-
sure to information, since it is a global topic of discussion in 
the media and public. Furthermore, it could be the effort of 

Table 2. Factors associated with knowledge toward COVID-19 of HCPs at the South Wollo Zone, Northeast Ethiopia.

Variables Categories Knowledge COR AOR

Good Poor

Sex Female 99 17 0.29 (0.14–0.62) 0.23 (0.01–0.56)**
Male 278 14 1 1

Age ⩽35 349 26 1 1
>35 28 5 0.42 (0.15–1.17) 0.14 (0.22–0.84)*

Marital status Married 181 11 1 1
Not currently 
married

196 20 0.60 (0.28–1.28) 0.20 (0.07–0.59)**

Higher 
educational level

Diploma 133 19 1 1
BSc degree and above 244 12 2.90 (1.37–6.17) 0.62 (0.16–2.45)

Income (USD) <93.53 62 14 1 1
93.55–163.67 198 11 4.06 (1.75–9.41) 8.00 (1.94–33.10)**
>163.70 117 6 4.40 (1.61–12.02) 11.41 (1.41–15.23)*

Work 
experience

<6 years 270 19 1 1
6–10 years 59 4 1.03 (0.34–3.16) 0.24 (0.52–1.09)
>10 years 48 8 0.42 (0.17–1.02) 0.64 (0.15–2.74)

Radio and 
television

Yes 187 25 1 1
No 190 6 4.23 (1.70–10.55) 6.02 (2.09–17.36)**

COR: crude odds ratio; AOR: adjusted odds ratio, USD: the United States dollar.
*p < 0.05, **p ⩽ 0.01.

Table 3. Bi- and multi-variable logistic regression analyses of practice toward COVID-19 prevention and control of HCP at the South 
Wollo Zone, Northeast Ethiopia.

Variables Categories Practice COR AOR

Good Poor

Marital status Currently not 
married

111 105 0.72 (0.49–1.07) 0.70 (0.49–0.97)*

Married 114 78 1 1
Higher education 
level

Diploma 69 83 1 1
BSc and above 156 100 1.88 (1.25–2.82) 1.87 (2.24–2.83)**

Seminars and 
workshops

No 170 155 0.56 (0.34–0.93) 0.59 (0.35–0.98)*
Yes 55 28 1 1

Radio and television No 99 97 0.70 (0.47–1.03) 0.72 (0.48–1.07)
Yes 126 86 1 1

COR: crude odds ratio; AOR: adjusted odds ratio.
*p < 0.05, **p ⩽ 0.01.
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government, non-governmental organizations, media like 
governmental, social, and private media in providing infor-
mation starting from the time of the outbreak. This is sup-
ported by the association of the source of information with 
knowledge regarding COVID-19, and the participation of 
HCWs in training, seminars, and workshops. On the other 
hand, this result is higher than studies conducted in Northern 
Ethiopia (74%),31 Mekere Hospital, Uganda (69%),37 
Pakistan (75.5%),38 and Saudi (75%).39 The possible reason 
for this discrepancy might be due to differences in informa-
tion-seeking behavior, source of information, Scio – the 
demographic and economic status of the study participant, 
the tool used for measuring knowledge, and study period.

The result of our study showed that being female, an 
increase in age, and being unmarried decrease having good 
knowledge about COVID-19. Female HCPs were less likely 
to have good knowledge than male HCPs. This finding is 
supported by a study conducted in Tanzania.27 This may due 
to the fact that females usually had a double burden and 
workload in families, had no time for further reading and 
searching about outbreaks, and also, HCWs, whose ages not 
greater than 35 years, were less likely to have good knowl-
edge toward COVID-19. This result is consistent with stud-
ies conducted in Uganda32 and Addis Zemen.35 This decrease 
in knowledge about COVID-19 might be due to as age 
increases the hearing ability decreases, visual performance 
for reading will also decrease, and searching in electronic 
media may also decrease. Aging might be a barrier for get-
ting updated information about COVID. Likewise, the odds 
of having good knowledge among unmarried participants 
were lower than married. This finding is in line with a study 
conducted in Iran.34 The possible justification might be the 
absence of enforcement to read and search from their part-
ners, and lack of information sharing about COVID-19 that 
may lead to decrease knowledge toward COVID-19.

Furthermore, the source information and income of par-
ticipants had a significant association with the HCP’s knowl-
edge of COVID-19. The odds of having good knowledge of 
COVID-19 increased in participants with higher monthly 
income. This is similar to studies conducted in China25 and 
Addis Zemen.33 This might be due to the fact that economic 
status is the main determinants of behavioral actions for 
maintaining health and accessing the source of information 
tools like television, radio, laptop, and mobiles. In addition, 
those who were using radio and television as a source of 
information had about six times more chance of having good 
knowledge about COVID-19 than those who were not using 
radio and television as a source of information. This is con-
sistent with a study conducted in a multi-center, Ethiopia.26 
This difference is because radio and televisions had pro-
grams related to COVID-19 transmission, symptoms, treat-
ment, control, and prevention methods and give new and 
updated information for the community that leads to acquir-
ing better knowledge.

In the current study, the overall good attitude of HCPs 
toward COVID-19 prevention and control was 64% (95% 
CI: 59.2%–68.5%). But, this finding is lower than studies 
conducted in Ethiopia (94%), a multi-center study con-
ducted in referral hospitals,28 Mekere Hospital, Uganda 
(79%)30 and Nepal (90.93%).36 This is because discrepancy 
may be possibly related to different socio-demographic, 
socio-economic, and health characteristics of the popula-
tion, sample size variation, the shortage of PPE and inade-
quate training on COVID-19, lack of support from the local 
authority, perception of risky for infection, and vulnerabil-
ity for the outbreak.

About 55% (95% CI: 50.26%–59.92%) of HCPs had 
good practice toward prevention and control methods of 
COVID-19. Likewise, 54.7% wore facemask regularly, and 
62.2% practiced frequent hand washing with soap. However, 
these practices toward COVID-19 were lower than the result 
studies conducted in Mekere Hospital, Uganda (74%),32 
Ethiopia (67%), and a multi-center study conducted in refer-
ral hospitals,28 in Nepal (83.57%).36 The possible explana-
tion for this low proportion of good practice might be due to 
the shortage of infrastructure and materials like water, elec-
tricity, disinfectants, scarcity of personal protective materi-
als, work overload, inadequate training provided for the 
HCWs, and lack of strict prevention and control method by 
the government.

The source of information, marital status, and higher 
education level of HCPs had a significant association with 
good practices toward the COVID-19 prevention and con-
trol method. HCPs who are not currently married were less 
likely to have good practice toward coronal virus disease 
than their counterparts. This finding is similar to the study 
conducted.33 This may relate to usually married peoples had 
many families and they may have good practice about 
COVID-19 prevention and control method due to fear of 
transmission to their children and families. Whereas, HCP 
who have a BSc degree and above and participated in work-
shops and training were likely to have good practice toward 
prevention and control method of COVID-19 than their 
counterparts. This finding is supported by studies conducted 
in Nepal25,36 and Tanzania.27 The possible reason might be 
those whose education level is higher HCP may get a better 
understanding and information about transmission, effect, 
consequence, prevention, and control of COVID-19 and 
skill about COVID-19 prevention and control methods 
through higher education and training. In addition to this, 
higher educational status professionals may have increase 
income that leads to the possibility of buying personal pro-
tective materials like a face mask, sanitizer, and alcohol, 
which may result in better practice toward COVID preven-
tion. Thus, this study suggests that further implementation 
and encouragement from the government are required for 
the application of good practice toward COVID-19 and its 
preventions.
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When we come to the limitation of the study, being a 
cross-sectional data, causality could be ascertained, but rela-
tionships have been established.

Conclusion

We found that more than 90% of HCPs in the South Wollo 
Zone had good knowledge about COVID-19 signs and 
symptoms, treatment, transmission, prevention, and control. 
Sex, age, marital status, source of information, and income 
of the HCP were significantly associated factors affecting the 
level of knowledge about COVID-19. However, nearly, half 
of the respondents had not good attitude and poor practice 
toward COVID prevention and control methods. And also, 
the source of information, marital status, and higher educa-
tion-level HCP had an association with practice toward the 
COVID-19 prevention and control method.

Recommendation

Regional and zonal health offices should prepare seminars, 
professional discussions, workshops, and training regarding, 
COVID for HCPs to fill this attitude and practice gap. The 
government and another stakeholder should implement fur-
ther strategies for enhancing to change HCPs’ attitude 
regarding COVID-19 and encourage to practice prevention 
and control methods toward the outbreak. And also, we rec-
ommend follow-up studies with a qualitative aspect that 
includes many health care institutions including the private 
sector across the country.

Acknowledgements

The authors would like to acknowledge Wollo University for giv-
ing them the chance to participate in the research project. And also, 
they would like to thank the South Wollo Zone Hospital staff.

Author contributions

M.S. was responsible for conceptualization and design of the study 
and drafted the manuscript. G.B. and Y.B. were responsible to con-
duct the analysis and review of the manuscript. All authors read and 
approved the final manuscript.

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.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethical approval and consent to participate

Ethical clearance was obtained from Wollo University, College of 
Medicine and Health Sciences, the ethical review committee with 
reference number of CMHS-450/013/12. Permission to conduct the 
research was obtained from the hospitals’ chief executive. Written 

informed consent was obtained from each participant. The confi-
dentiality data were maintained by avoiding possible identifiers. 
Finally, after the whole process of data collection, the questionnaire 
was kept safe throughout the whole process of the research work.

Informed consent

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

Availability of data and materials

All relevant data are in the manuscript. However, the minimal data 
underlying all the findings in the manuscript will be available upon 
request.

ORCID iD

Yitayeh Belsti  https://orcid.org/0000-0001-8984-1495

Supplemental material

Supplemental material for this article is available online.

References

 1. Yin Y and Wunderink RG. MERS, SARS and other coro-
naviruses as causes of pneumonia. Respirology 2018; 23(2): 
130–137.

 2. Lai C-C, Shih T-P, Ko W-C, et al. Severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) and coronavirus dis-
ease-2019 (COVID-19): the epidemic and the challenges. Int J 
Antimicrob Agents 2020; 55(3): 105924.

 3. Shi J, Wen Z, Zhong G, et al. Susceptibility of ferrets, cats, 
dogs, and other domesticated animals to SARS–coronavirus 2. 
Science 2020; 368(6494): 1016–1020.

 4. Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 hos-
pitalized patients with 2019 novel coronavirus-infected pneu-
monia in Wuhan, China. JAMA 2020; 323(11): 1061–1069.

 5. Huang C, Wang Y, Li X, et al. Clinical features of patients 
infected with 2019 novel coronavirus in Wuhan, China. Lancet 
2020; 395(10223): 497–506.

 6. Chen N, Zhou M, Dong X, et al. Epidemiological and clinical 
characteristics of 99 cases of 2019 novel coronavirus pneu-
monia in Wuhan, China: a descriptive study. Lancet 2020; 
395(10223): 507–513.

 7. Guo T, Fan Y, Chen M, et al. Cardiovascular implications 
of fatal outcomes of patients with Coronavirus Disease 2019 
(COVID-19). JAMA Cardiol 2020; 5(7): 811–818.

 8. Worldometers. COVID live update: 145,431,383 cases and 
3,087,807 deaths from the Coronavirus, https://www.worl-
dometers.info/coronavirus/ (accessed 23 April 2021).

 9. Worldometers. United States COVID: 32,669,121 cases and 
584,226 deaths, https://www.worldometers.info/coronavirus/
country/us/ (accessed 23 April 2021).

 10. Murthy S, Gomersall CD and Fowler RA. Care for critically ill 
patients with COVID-19. JAMA 2020; 323(15): 1499–1500.

 11. Qualls N, Levitt A, Kanade N, et al. Community mitigation 
guidelines to prevent pandemic influenza—United States, 
2017. MMWR Recomm Rep 2017; 66(1): 1–34.

 12. Zimmer C, Corum J and Wee S-L. Coronavirus vaccine 
tracker. The New York Times, https://www.nytimes.com/

https://orcid.org/0000-0001-8984-1495
https://www.worldometers.info/coronavirus/
https://www.worldometers.info/coronavirus/
https://www.worldometers.info/coronavirus/country/us/
https://www.worldometers.info/coronavirus/country/us/
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html


8 SAGE Open Medicine

interactive/2020/science/coronavirus-vaccine-tracker.html 
(accessed 18 March 2021).

 13. Keep health workers safe to keep patients safe: WHO, https://
www.who.int/news/item/17-09-2020-keep-health-workers-
safe-to-keep-patients-safe-who (accessed 1 May 2021).

 14. Infection and mortality of healthcare workers worldwide from 
COVID-19: a systematic review. BMJ Glob Health, https://
gh.bmj.com/content/5/12/e003097 (accessed 1 May 2021).

 15. Erdem H and Lucey DR. Healthcare worker infections and 
deaths due to COVID-19: a survey from 37 nations and a call 
for WHO to post national data on their website. Int J Infect Dis 
2021; 102: 239–241.

 16. Infection prevention and control during health care when 
COVID-19 is suspected, https://apps.who.int/iris/bitstream/
handle/10665/331495/WHO-2019-nCoV-IPC-2020.3-eng.pdf 
(accessed 18 March 2021).

 17. Delays in global disease outbreak responses: lessons from 
H1N1, Ebola, and Zika, https://pubmed.ncbi.nlm.nih.gov 
/29345996/ (accessed 18 March 2021).

 18. Infection rates and risk factors for infection among health 
workers during Ebola and Marburg virus outbreaks: a sys-
tematic review, https://pubmed.ncbi.nlm.nih.gov/30202878/ 
(accessed 18 March 2021).

 19. McCloskey B and Heymann DL. SARS to novel coronavi-
rus—old lessons and new lessons. Epidemiol Infect 2020; 148: 
e22.

 20. Implementation of infection prevention and control in acute 
care hospitals in Mainland China—a systematic review, 
https://pubmed.ncbi.nlm.nih.gov/30792854/ (accessed 18 
March 2021).

 21. Chang D, Xu H, Rebaza A, et al. Protecting health-care work-
ers from subclinical coronavirus infection. Lancet Respir Med 
2020; 8(3): e13.

 22. Huynh G, Nguyen TN, Tran VK, et al. Knowledge and atti-
tude toward COVID-19 among healthcare workers at District 
2 Hospital, Ho Chi Minh City. Asian Pac J Trop Med 2020; 
13: 260–265.

 23. Knowledge, attitude, and practice regarding COVID-19 
among healthcare workers in Henan, China, https://www.sci-
encedirect.com/science/article/abs/pii/S0195670120301870 
(accessed 18 March 2021).

 24. Nemati M, Ebrahimi B and Nemati F. Assessment of Iranian 
nurses’ knowledge and anxiety toward COVID-19 during 
the current outbreak in Iran. Arch Clin Infect Dis 2020; 15: 
e102848.

 25. The rise of statistical thinking, 1820-1900, https://www.seman-
ticscholar.org/paper/The-rise-of-statistical-thinking%2C-
1820-1900-Porter/dbd021a2ef5a345e169b16688c3b150dc9fa
81c4?p2df (accessed 18 March 2021).

 26. Bhagavathula AS, Aldhaleei WA, Rahmani J, et al. Novel 
Coronavirus (COVID-19) knowledge and perceptions: a survey 
of healthcare workers. Infectious Diseases (except HIV/AIDS), 
http://medrxiv.org/lookup/doi/10.1101/2020.03.09.20033381 
(March 2020, accessed 18 March 2021).

 27. Knowledge, attitudes, and practices towards COVID-19 
among Chinese residents during the rapid rise period of the 
COVID-19 outbreak: a quick online cross-sectional survey, 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7098034/ 
(accessed 18 March 2021).

 28. Jemal B, Ferede ZA, Mola S, et al. Knowledge, attitude and 
practice of healthcare workers towards COVID-19 and its 
prevention in Ethiopia: a multicenter study, https://www.
researchsquare.com/article/rs-29437/v1 (May 2020, accessed 
18 March 2021).

 29. Saqlain M, Munir MM, Rehman SU, et al. Knowledge, atti-
tude, practice and perceived barriers among healthcare work-
ers regarding COVID-19: a cross-sectional survey from 
Pakistan. J Hosp Infect 2020; 105(3): 419–423.

 30. Nepal R, Sapkota K, Adhikari K, et al. Knowledge, attitude 
and practice regarding COVID-19 among healthcare workers 
in Chitwan, Nepal, 2020, https://www.researchsquare.com/
article/rs-26774/v1

 31. 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.

 32. Coronavirus Disease-2019: knowledge, attitude, and prac-
tices of health care workers at Makerere University Teaching 
Hospitals, Uganda. Front Public Health, https://www.fron-
tiersin.org/articles/10.3389/fpubh.2020.00181/full (accessed 
18 March 2021).

 33. Salman M, Mustafa Z, Asif N, et al. Knowledge, attitude and 
preventive practices related to COVID-19 among health pro-
fessionals of Punjab province of Pakistan. J Infect Dev Ctries 
2020; 14(7): 707–712.

 34. Begum F. Knowledge, attitudes, and practices towards 
COVID-19 among B.Sc. Nursing students in selected nurs-
ing institution in Saudi Arabia during COVID-19 outbreak: 
an online survey. Saudi J Nurs Health Care 2020; 3(7): 
194–198.

 35. Akalu Y, Ayelign B and Molla MD. Knowledge, attitude and 
practice towards COVID-19 among chronic disease patients 
at Addis Zemen Hospital, Northwest Ethiopia. Infect Drug 
Resist 2020; 13: 1949–1960.

 36. Kamate SK, Sharma S, Thakar S, et al. Assessing knowledge, 
attitudes and practices of dental practitioners regarding the 
COVID-19 pandemic: a multinational study. Dent Med Probl 
2020; 57(1): 11–17.

37. Lippi G, Lavie CJ and Sanchis-Gomar F. Cardiac troponin 
I in patients with coronavirus disease 2019 (COVID-19): 
evidence from a meta-analysis. Prog Cardiovasc Dis 2020; 
63(3): 390–391.

38. COVID-19: protecting health-care workers. Lancet 2020; 
395(10228): 922.

39. COVID-19: over 1, 300 health workers tested positive. 
Ethiopian Monitor, https://ethiopianmonitor.com/2020/09/17/
covid-19-over-1-300-health-workers-tested-positive/ 
(accessed 18 March 2021).

https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html
https://www.who.int/news/item/17-09-2020-keep-health-workers-safe-to-keep-patients-safe-who
https://www.who.int/news/item/17-09-2020-keep-health-workers-safe-to-keep-patients-safe-who
https://www.who.int/news/item/17-09-2020-keep-health-workers-safe-to-keep-patients-safe-who
https://gh.bmj.com/content/5/12/e003097
https://gh.bmj.com/content/5/12/e003097
https://apps.who.int/iris/bitstream/handle/10665/331495/WHO-2019-nCoV-IPC-2020.3-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/331495/WHO-2019-nCoV-IPC-2020.3-eng.pdf
https://pubmed.ncbi.nlm.nih.gov/29345996/
https://pubmed.ncbi.nlm.nih.gov/29345996/
https://pubmed.ncbi.nlm.nih.gov/30202878/
https://pubmed.ncbi.nlm.nih.gov/30792854/
https://www.sciencedirect.com/science/article/abs/pii/S0195670120301870
https://www.sciencedirect.com/science/article/abs/pii/S0195670120301870
https://www.semanticscholar.org/paper/The-rise-of-statistical-thinking%2C-1820-1900-Porter/dbd021a2ef5a345e169b16688c3b150dc9fa81c4?p2df
https://www.semanticscholar.org/paper/The-rise-of-statistical-thinking%2C-1820-1900-Porter/dbd021a2ef5a345e169b16688c3b150dc9fa81c4?p2df
https://www.semanticscholar.org/paper/The-rise-of-statistical-thinking%2C-1820-1900-Porter/dbd021a2ef5a345e169b16688c3b150dc9fa81c4?p2df
https://www.semanticscholar.org/paper/The-rise-of-statistical-thinking%2C-1820-1900-Porter/dbd021a2ef5a345e169b16688c3b150dc9fa81c4?p2df
http://medrxiv.org/lookup/doi/10.1101/2020.03.09.20033381
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7098034/
https://www.researchsquare.com/article/rs-29437/v1
https://www.researchsquare.com/article/rs-29437/v1
https://www.researchsquare.com/article/rs-26774/v1
https://www.researchsquare.com/article/rs-26774/v1
https://www.frontiersin.org/articles/10.3389/fpubh.2020.00181/full
https://www.frontiersin.org/articles/10.3389/fpubh.2020.00181/full
https://ethiopianmonitor.com/2020/09/17/covid-19-over-1-300-health-workers-tested-positive/
https://ethiopianmonitor.com/2020/09/17/covid-19-over-1-300-health-workers-tested-positive/



