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a b s t r a c t 

Background: Coronavirus disease is a major global public health problem. The contagious disease caused 

by a newly discovered coronavirus, coronavirus disease 2019 (COVID-19), was declared a pandemic fol- 

lowing the outbreak of cases of respiratory illness during 2019. Although studies assessed COVID-19 

knowledge, attitude, and practice in Ethiopia the findings were highly variable and inconsistent. 

Objectives: This study assessed the pooled status of knowledge, attitude, and prevention practices regard- 

ing COVID-19 in Ethiopia. 

Methods: International and national electronic databases, including PubMed/MEDLINE, EMBASE, Cumula- 

tive Index to Nursing and Allied Health Literature, Google Scholar, Science Direct, and Google, were sys- 

tematically searched. All observational studies on COVID-19 knowledge, attitude, and prevention practices 

in Ethiopia were included. We assessed heterogeneity among the included studies using the Cochrane Q 

test statistics and I 2 test. Lastly, a random-effects meta-analysis model was fitted to estimate the pooled 

proportion of knowledge, attitude, and prevention practices toward COVID-19 in Ethiopia. 

Results: Our search identified 206 studies, 13 of which were included in the final analysis. Adequate 

knowledge, good attitude, and good prevention practice toward COVID-19 in Ethiopia were observed in 

70.25% (95% CI, 61.82%–78.02%), 69.08% (95% CI, 55.42%–81.24%), and 41.62% (95% CI, 27.77%–56.17%) of 

total participants across studies, respectively. 

Conclusions: The results of this study revealed low proportions of adequate knowledge, attitudes, and 

preventive practices toward COVID-19 in Ethiopia. The lowest pooled proportion was observed in the 

Amhara region. These findings indicate the need to revise plans and policies to improve the knowledge, 

attitudes, and prevention practices of people toward COVID-19 in Ethiopia, especially in the Amhara re- 

gion. (Curr Ther Res Clin Exp. 2021; 82:XXX–XXX) © 2021 Elsevier HS Journals, Inc. 

© 2021 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Several studies have assessed the knowledge, attitude, and 

ractice regarding the novel coronavirus in Ethiopia. 1–4 Coron- 

virus disease 2019 (COVID-2019), a contagious disease caused by 

 newly discovered coronavirus, was declared a pandemic follow- 

ng the outbreak of cases of respiratory illness cases in Wuhan, 

hina, during December 2019. Since that time, it has rapidly spread 

o other parts of China and worldwide to become a major global 
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ealth concern. 5 , 6 Most people with COVID-19 experience mild 

o moderate respiratory illness from which they recover with- 

ut requiring special treatment; however, others may develop se- 

ere complications characterized by acute respiratory distress syn- 

rome, septic shock, and other metabolic and hemostasis disor- 

ers. 7 Older people and those with underlying medical problems 

uch as diabetes, chronic respiratory disorder, and cancer are more 

ikely to develop serious illness. 8 

According to the World Health Organization, as of December 

3, 2020, there were 69,808,588 confirmed cases of COVID-19 

nd 1,588,858 deaths worldwide. The African continent reported 

,363,693 cases and 56,018 deaths; of these 115,0 0 0 people in 

thiopia were confirmed to have been infected with COVID-19. The 
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author. 
isease affects all ages but its severity is higher among the elderly 

nd people with underlying chronic diseases. 

Health care providers are on the frontline of the fight against 

he COVID-19 pandemic, whereas most civil servants are staying 

t home. The general guidance has included regular handwash- 

ng, maintaining a secure distance from anyone who is coughing or 

neezing, wearing a mask when physical distancing is not possible, 

voiding touching the eyes, nose, or mouth, covering the nose and 

outh along with an elbow or a tissue to cough or sneeze; and 

eeking medical attention for fever, cough, or difficulty breathing. 

owever, thousands of health care providers worldwide have been 

ontracted COVID-19 while delivering clinical services to patients 

ith COVID-19; moreover, the risk is higher in developing coun- 

ries with poor health care systems. 9 

Several studies have assessed the knowledge, attitude, and 

ractice regarding COVID-19 in Ethiopia. 1–4 However, the findings 

f these studies are highly variable and inconsistent. 2 , 3 To our 

nowledge, this systematic review and meta-analysis is the first 

o assess the knowledge, attitudes, and prevention practices re- 

arding COVID-19 at a national level. This study aimed to assess 

he pooled status of these factors regarding COVID-19 in Ethiopia 

o provide evidence for policymakers and health professionals to 

mprove knowledge, attitudes, prevention practices, and control 

trategies regarding COVID-19 and improve the study designs and 

articipants in future studies. 

ethods 

earch strategies 

The articles reviewed in this meta-analysis were identified 

hrough electronic web-based database searches and reference-list 

eviews as described in the Preferred Reporting Items for System- 

tic Reviews and Meta-Analysis Protocols checklist guidelines. 10 

owever, this study was not registered. Two authors (A.G. and 

.S.) performed a comprehensive search of electronic databases, 

ncluding PubMed/MEDLINE, EMBASE, Google Scholar, and Science 

irect. In addition, national databases such as the Ethiopian Med- 

cal Journal, Addis Ababa University Digital Library, and Haramya 

niversity Digital Library, were also searched. The authors used the 

ollowing key terms in the database searches: knowledge , attitude , 

ractice , COVID-19 , and novel coronavirus . These search terms were 

redefined to allow a comprehensive search strategy that included 

ll fields within records and Medical Subject Headings. This study 

lso used the Boolean operator (within each axis, we combined 

ey words with the OR operator; we then linked the search strate- 

ies for the 2 axes with the AND operator) to search for publica- 

ions on COVID-19 knowledge, attitude, and practice in Ethiopia. 

he searches were conducted on September 20, 2020, and Novem- 

er 20, 2020. After identifying potentially relevant studies using 

his search strategy, the studies were retrieved and managed using 

ndnote X8 software (Clarivate Analytics, Philadelphia, Pennsylva- 

ia). 

nclusion and exclusion criteria 

The inclusion criteria were freely accessible full-text articles, 

ritten in English, and conducted in Ethiopia in 2020. Among 

tudies published in peer-reviewed journals or found in the gray 

iterature, all observational study designs (ie, cross-sectional, case–

ontrol, and cohort), studies involving human beings, and studies 

eporting the knowledge, attitude, and practice of COVID-19 in the 

ull article, were eligible for inclusion in this systematic review 

nd meta-analysis. Studies without accessible full texts after us- 

ng all the Preferred Reporting Items for Systematic Reviews and 

eta-Analysis Protocols 10 search strategies and studies that did not 
2 
uantitatively report specific proportions of good knowledge, atti- 

ude, and practice regarding COVID-19 were excluded. 

utcome measures 

The primary outcome of this review was an estimate of 

he knowledge, attitudes, and practices surrounding COVID-19 in 

thiopia, which was expressed as the proportions of participants 

ith good knowledge, a good attitude, and good practices regard- 

ng COVID-19. 11 

perational definitions 

• Good knowledge: Knowledge of COVID-19 signs, symptoms, 

prevention, and control, with the sum of the score for each par- 

ticipant greater than the mean/median of the questionnaire. 

• Good attitude: Individual agreement or willingness to partici- 

pate in combatting the COVID-19 epidemic and trust in the gov- 

ernment and partners in winning the battle against COVID-19, 

with the sum of the score of each participant greater than the 

mean/median of the questionnaire. 

• Good practice: Practices were assessed against those recom- 

mended for COVID-19 safety, infection prevention, and control 

guidelines, such as physical distancing, handwashing, and no 

handshaking, with the sum of the score of each participant 

greater than the mean or median of the questionnaire. 

ata extraction 

The 2 authors (A.G. and M.S.) used 2 stages of screening. First, 

e screened the titles and abstracts based on the criteria set in the 

rotocol. Second, we identified potentially relevant articles using 

itles and abstracts for further screening of the full articles. The rel- 

vance of each article was evaluated based on the topic, objectives, 

nd methodology, as listed in the abstract. The abstracts were also 

ssessed to ensure agreement with the inclusion criteria. When 

t was unclear whether an abstract was relevant, it was included 

or retrieval. At this stage, articles deemed irrelevant or outside 

f the scope of the study were excluded, and the full texts were 

ownloaded for a detailed review. Data were extracted following 

he JBI data extraction format, 12 which included the first author; 

ublication year; study design; the proportions of participants with 

ood knowledge, attitudes, and practices regarding COVID-19; and 

ample size. Any disagreements between the two reviewers dur- 

ng data extraction were resolved by discussion and with the third 

uthor (A.M.). 

isk of bias assessment 

The risk of bias of the included studies was assessed using the 

0-item rating scale developed by Hoy et al 13 for observational 

tudies. The sampling, data collection, reliability, validity of the 

tudy tools, case definitions, and study periods were assessed. We 

ategorized each study as having low (“yes” answers to the do- 

ain questions) or high (“no” answers to the domain questions) 

isks of bias. Each study was assigned a score of 1 (Yes) or 0 (No) 

or each domain; these domain scores were then summed to pro- 

ide an overall study quality score. Scores of 8 through 10 were 

onsidered to have a low risk of bias, those with a score of 6 or 

 a moderate risk, and those with scores of 0 through 5 a high 

isk of bias (see the Supplemental Appendix in the online version 

t doi: 10.1016/j.curtheres.2021.100633 ). Two independent review- 

rs (A.G. and M.S.) critically appraised each article. Disagreements 

etween the reviewers were resolved through discussion. For the 

nal risk of bias classification, discrepancies between the review- 

rs were resolved via discussion and consensus involving the third 

http://dx.doi.org/10.1016/j.curtheres.2021.100633
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ata processing and analysis 

Information on the study characteristics (eg, time frame, study 

ocation, study design, sample size, proportion of good knowledge, 

roportion of good attitude, and proportion of good practice) was 

xtracted from each study using an Excel (Microsoft, Redmond, 

ashington) spreadsheet template. These data were then trans- 

erred to R version 4 software (R Foundation for Statistical Com- 

uting, Vienna, Austria) to describe the pooled proportions of good 

nowledge, attitude, and prevention practices regarding COVID-19. 

eterogeneity across studies was assessed using the inverse vari- 

nce ( I 2 ) and Cochran Q statistics, with 25%, 50%, and 75% indi- 

ating low, moderate, and severe heterogeneity, respectively. 14 I 2 

alues > 75 indicated severe heterogeneity. 15 , 16 Dersimonian and 

iard’s random-effects model was used for analysis owing to het- 

rogeneity. 17 , 18 Subgroup and sensitivity analyses were conducted 

sing the study location, study design, and risk of bias. 19 A for- 

st plot was used to visualize the findings. We applied funnel plot 

symmetry and Egger’s test to check for publication bias. 20 

esults 

tudy identification 

The database search and desk review yielded a total of 206 arti- 

les from the above-mentioned electronic sources. After reviewing 

he titles and abstracts, 46 articles were excluded due to duplica- 

ion. One hundred forty-six articles were excluded for lack of rele- 

ance. Additionally, 1 article that did not report the outcome of in- 

erest (proportion of adequate knowledge, good attitude, and good 

revention practice) was also excluded. 21 Finally, the final meta- 

nalysis included 13 studies 1–4 , 22–30 ( Figure 1 ). 

haracteristics of the included studies 

All 13 studies included in this review were published in 

020. Among these, only 4 were used community-based cross- 

ectional studies 3 , 22 , 26 , 27 ; the rest employed institutional-based 

ross-sectional study designs. Of the 13 studies, 12 reported the 

roportions of participants with adequate knowledge of COVID-19 

n Ethiopia. The number of participants in each study varied from 

43 to 828. 3 , 25 Most of the participants in the included studies 

ere health professionals. The lowest and highest proportions of 

articipants with adequate knowledge of COVID-19 were 45.89% 

nd 87.1% in studies conducted in the Amhara Region and Addis 

baba, respectively 2 , 3 ( Table 1 ). 

isk of bias assessments of included studies 

We assessed the quality of each study included in this review 

ased on the JBI Critical Appraisal Tool. Of the included studies, 10 

76.9%) had a low risk of bias, 2 (15.4%) had a medium risk of bias,

nd 1 (7.7%) had a high risk of bias. 

roportions of participants with adequate knowledge of COVID-19 

This meta-analysis included 12 studies in the estimation of 

he pooled proportion of participants with adequate knowledge of 

OVID-19 in Ethiopia. We observed significant heterogeneity in the 

xed model ( I 2 = 98.21%; P < 0.001). Due to this heterogeneity, 

e applied the random-effects model by transforming the original 

ata using double arcsine transformation and then transforming 

t to its original data form for interpretation. The results showed 

hat 70.25% (95% CI, 61.82%–78.02%) of participants had adequate 

nowledge of COVID-19 ( Figure 2 ). We further conducted subgroup 
3 
nalyses to investigate how the proportion of participants with ad- 

quate knowledge varied across study regions and study design. 

he pooled proportion of adequate knowledge was 73.91% (95% 

I, 64.82%–82.08%) for institutional-based cross-sectional studies 

nd 62.60% (95% CI, 48.18%–75.98%) for community-based cross- 

ectional studies. This variation was not statistically significant and 

as not related to the heterogeneity ( Q = 1.841 ; P = 0.175). 

The subgroup analysis also revealed the highest pooled propor- 

ion of adequate knowledge in the Oromia region (83.07%; 95% 

I, 78.10%–87.53%), followed by Tigray (75.37; 95% CI, 59.87%–

8.10%) and Addis Ababa (71.79; 95% CI, 35.00%–96.77%). The low- 

st pooled proportion of adequate knowledge was reported in 

mhara (61.50%; 95% CI, 4 8.76%–73.4 9%). This variation was signifi- 

antly related to heterogeneity ( Q = 13.46; P = 0.009); however, the 

eterogeneity was low ( I 2 = 0.00%) ( Table 2 ). Egger’s regression test 

f publication bias confirmed that no publication bias was related 

o the effect size ( P = 0.2785). 

roportions of participants with good attitudes toward COVID-19 

The analysis of the attitudes of people toward COVID-19 in- 

luded 7 studies. 2 , 3 , 22 , 23 , 27–29 The pooled proportion of partici- 

ants with a good attitude was 69.08% (95% CI, 55.42%–81.24%) 

 Figure 3 ). A subgroup analysis to evaluate the variations in the 

roportions of participants with good attitudes across the groups 

howed pooled proportions of 68.73% (95% CI, 50.45%–84.41%) 

nd 69.99 (95% CI, 43.23%–90.95%) for institutional-based and 

ommunity-based cross-sectional study designs, respectively. The 

ighest and lowest pooled proportions were observed in Addis 

baba (89.80%; 95% CI, 86.07%–93.01%) and Amhara (50.96; 95% 

I, 23.06%–78.54%), respectively. In the subgroup analysis, only the 

egion was significantly related to this heterogeneity. Although this 

eterogeneity was significant, I 2 was < 25%, indicating minor atti- 

ude variations toward COVID-19 between regions ( Table 3 ). The 

ublication bias test (Egger’s regression test) confirmed that no 

ublication bias was related to the effect size ( P = 0.4793). 

ensitivity analysis regarding attitudes toward COVID-19 

We conducted a sensitivity analysis using the leave-1-out 

ethod to identify the possible source of heterogeneity in the esti- 

ation of the pooled proportions of attitudes toward COVID-19 in 

thiopia. We found that the pooled proportion did not depend on 

he outcome of a single study, and it was robust. After the step- 

ise removal of a single study, the pooled prevalence ranged from 

4.98% (95% CI, 51.27%–77.53%) to 74.13% (95% CI, 64.26%–82.89%) 

 Table 4 ). 

roportion of participants with good COVID-19 prevention practices 

We assessed the proportion of participants engaged in COVID- 

9 preventive practices based on 6 studies. 1 , 22 , 23 , 27–29 The pooled 

roportion of good prevention practices was 41.62% (95% CI, 

7.77%–56.17%) ( Figure 4 ). The subgroup analysis revealed good 

revention practices in 44.40% (95% CI, 25.29%–64.41%) and 

6.13% (95% CI, 16.55%–58.48%) of participants in institution- 

ased and community based cross-sectional studies, respec- 

ively. The variation was not statistically significant because 

he between-group heterogeneity was not statistically significant 

 P = 0.585) ( Table 5 ). Furthermore, the assessment of publica- 

ion bias by Egger’s regression test showed no publication bias 

 P = 0.8167). 

ensitivity analysis of COVID-19 prevention practices 

We conducted a sensitivity analysis using the leave-1-out 

ethod to identify the possible source of heterogeneity in the esti- 
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Figure 1. Flow diagram of the studies included in the meta-analysis 

Table 1 

Summary of characteristics of the included studies conducted in Ethiopia. 

Author Year Region Location Participants Study 

design 

Sample size Proportion of 

knowledge (%) 

Kassie et al 4 2020 Amhara Central Gondar Zone Health care providers IBCS 408 73.8 

Tesfaye et al 29 2020 AA Addis Ababa Hospital and 

community 

pharmacists 

IBCS 295 53.2 

Mechessa et al 26 2020 SNNP Mizan-Aman Town CBCS 393 64.6 

Kebede et al 25 2020 Oromia Jimma University hospital visitors IBCS 243 83 

Akalu et al 23 2020 Amhara Zemen Hospital Hospital patients IBCS 404 62.6 

Asemahagn et al 1 2020 Amhara Amhara Region Health care workers IBCS 442 70 

Girma et al 24 2020 ET ET Health care workers IBCS 273 

Azmach et al 27 2020 SNNP Arbaminch All CBCS 528 76.53 

Tamire et al 30 2020 AA Addis Ababa Health professionals IBCS 526 87.1 

Tadesse et al 28 2020 Tigray Northern Ethiopia Health professionals IBCS 415 74 

Kassa et al 3 2020 Amhara Dessie and Kombolcha 

City 

Household heads CBCS 828 45.89 

Haftom et al 2 2020 Tigray Tigray Quarantined adults IBCS 331 87.6 

Adhena et al 22 2020 Tigray Korem District High-risk age groups CBCS 419 62.3 

AA = Addis Ababa; CBCS = Community based cross-sectional; ET = Ethiopia; IBCS = Instritutional based cross-sectional; SNNP = South Nation Nationality People. 
∗Prevalence values are presented as % (range). 

† Heterogeneity are presented as % ( P value). 

4 
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Figure 2. Forest plot of the proportion of participants with adequate knowledge regarding coronavirus disease 2019 (COVID-19) in Ethiopia. 

Table 2 

Subgroup analysis of studies included for proportion of adequate knowledge toward coronavirus disease 2019 in Ethiopia. 

Variable Subgroup No. of studies Prevalence I 2 (%) P value Heterogeneity between groups 

Region Amhara 4 61.50 (48.76–73.49) 97.07 < 0.001 0.00 ( ∼1) 

Addis Ababa 2 71.79 (35.00–96.77) 99.11 < 0.001 

SNNP 2 70.81 (58.57–81.70) 93.52 < 0.001 

Oromia 1 83.07 (78.10–87.53) 0.00 < 0.001 

Tigray 3 75.37 (59.87–88.10) 97.01 < 0.001 

Study 

design 

CBCS 8 0.73 (0.64–0.82) 96.75 < 0.001 0.00 (0.009) 

IBCS 21 0.62 (0.48–0.75) 97.94 < 0.001 

CBCS = Community based cross-sectional; IBCS = Institutional based cross-sectional; SNNP = South Nation Nationality People. 
∗Prevalence values are presented as % (range). 
† Heterogeneity is presented as % ( P value). 

Figure 3. Forest plot of the proportion of participants with good attitudes regarding coronavirus disease 2019 (COVID-19) in Ethiopia. 

Table 3 

Subgroup analysis of studies included for proportion of good attitude toward coronavirus disease 2019 in Ethiopia. 

Variable Subgroup No. of studies Prevalence ∗ I 2 (%) P value Heterogeneity between groups † 

Region Amhara 2 50.96 (23.06–78.54) 98.63 < 0.001 0.00 ( < 0.001) 

Addis Ababa 1 89.80 (86.07–93.01) 0.00 ∼1 

SNNP 1 81.84 (78.43–85.02) 0.00 ∼1 

Tigray 3 67.83 (56.53–78.16) 93.90 < 0.001 

Study 

design 

CBCS 8 69.99 (43.23–90.95) 98.62 < 0.001 0.00 (0.935) 

IBCS 5 68.73 (50.45–84.41) 98.51 < 0.001 

CBCS = Community based cross-sectional; IBCS = Institutional based cross-sectional; SNNP = South Nation Nationality People. 
∗ Prevalence values are presented as % (range). 
† Heterogeneity is presented as % ( P value). 
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ation of the pooled proportion of COVID-19 prevention practices 

n Ethiopia. The results showed that the pooled proportion did not 

epend on the outcome of a single study and that it was robust. 

fter stepwise removal of single studies, the pooled proportions 

anged from 36.59% (95% CI, 24.6 8%–4 9.40%) to 45.03% (95% CI, 

0.05%–60.48%) ( Table 6 ). 
5 
iscussion 

Coronavirus is a contagious pandemic disease and a major pub- 

ic health concern worldwide, including Ethiopia. Controlling the 

istribution of viruses is a current issue worldwide. Estimating the 

ooled proportion of adequate knowledge, attitudes, and practices 
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Table 4 

Sensitivity analysis for the proportion of good attitude toward coronavirus disease 2019 in Ethiopia. 

Excluded studies Year of publication Proportion of good attitude (%) 95% CI I 2 (%) 

Kassie et al 4 2020 69.65 53.44–83.68 98.55 

Tesfaye et al 29 2020 64.98 51.27–77.53 98.01 

Akalu et al 23 2020 74.13 64.26–82.89 96.46 

Azmach et al 27 2020 66.75 51.51–80.39 98.24 

Tadesse et al 28 2020 68.59 52.30–82.82 98.54 

Haftom et al 2 2020 68.19 52.25–8221 98.53 

Adhena et al 22 2020 71.07 55.67–8433 98.42 

Figure 4. Forest plot of the proportion of participants with good prevention practice regarding coronavirus disease 2019 (COVID-19) in Ethiopia. 

Table 5 

Subgroup analysis of studies included for proportion of coronavirus disease 2019 prevention practice in Ethiopia. 

Variable Subgroup No. of studies Prevalence ∗ I 2 (%) P value Heterogeneity between groups 

Region Amhara 2 40.50 (14.20–70.17) 98.76 < 0.001 0.00 ( < 0.007) 

Addis Ababa 1 29.85 (24.76–35.20) 0.00 ∼1 

SNNP 1 25.55 (21.92–29.37) 0.00 ∼1 

Tigray 2 57.38 (38.08–75.59) 96.94 < 0.001 

Study 

design 

CBCS 2 36.13 (16.55–58.48) 97.97 < 0.001 0.00 (0.585) 

IBCS 4 44.40 (25.29–64.41) 98.47 < 0.001 

CBCS = Community based cross-sectional; IBCS = Institutional based cross-sectional; SNPP = South Nation Nationality People. 
∗ Prevalence values are presented as % (range). † Heterogeneity is presented as % ( P value). 

Table 6 

Sensitivity analysis for the proportion of coronavirus disease 2019 prevention practice in Ethiopia. 

Excluded studies Year of publication Proportion of good prevention practice (%) 95% CI I 2 (%) 

Tesfaye et al 29 2020 44.03 28.08–6065 98.43 

Akalu et al 23 2020 44.91 29.48–6085 98.20 

Asemahagn et al 1 2020 38.80 23.58–55.24 98.27 

Azmach et al 27 2020 45.03 30.05–60.48 97.97 

Tadesse et al 28 2020 36.59 24.68–49.40 97.23 

Adhena et al 22 2020 40.45 24.02–58.06 98.5111 
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oward COVID-19 in Ethiopia may contribute to informing poli- 

ymakers to implement interventions. The main objective of this 

tudy was to estimate the pooled proportion of adequate knowl- 

dge, attitude, and prevention practices for COVID-19 in Ethiopia. 

he findings of this study revealed that the pooled proportion 

f adequate knowledge of COVID-19 was 70.25% (95% CI, 61.82%–

8.02%). This proportion is consistent with that reported by Bekele 

t al 31 in which 40% to 99.5% of participants had good knowl- 

dge of COVD-19 and higher than the 56.6% (95%CI, 45%–67%) re- 

orted by Bhagavathula et al. 32 The knowledge of people regard- 

ng COVID-19 in the present study was low at the country level. 

he subgroup analysis indicated a higher knowledge in institution- 

ased studies (73.91%) compared with community-based studies 

62.60%). Moreover, knowledge of COVID-19 was highest in the 

romia region (83.07%) and lowest in the Amhara region (61.50%). 

In this study, the pooled proportion of participants with a good 

ttitude regarding COVID-19 was 69.08% (95% CI, 55.42%–81.24%), 

hich was low for controlling viral transmission. This result is con- 
6 
istent with the findings reported by Bekele et al, 31 in which 70% 

o 97.1% had a good attitude, and higher than the 46% (95% CI, 

5%–77%) reported by Bhagavathula et al. 32 The pooled proportion 

f positive attitudes regarding COVID-19 was low compared with 

hat for knowledge in this study. The highest and lowest propor- 

ions of positive attitudes were observed in Addis Ababa (89.80%) 

nd the Amhara (61.50%) region, respectively, in the subgroup anal- 

sis. 

Moreover, the overall proportion of participants engaged in 

OVID-19 prevention practices was 41.62% (95% CI, 27.77%–

6.17%). Prevention practice was low at the national level. There- 

ore, the distribution of the virus was related to personal hy- 

iene and social distancing. The overall rate of COVID-19 pre- 

ention practices at the institution was higher (44.40; 95% CI, 

5.29–64.41) than those in community-based studies (36.13; 95% 

I, 16.55–58.48). This result indicated that institutional pre- 

ention practices were good relative to the communities in 

thiopia. 
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imitations 

This meta-analysis has several limitations. First, only articles 

ublished in English were considered to estimate the pooled pro- 

ortions in Ethiopia. Moreover, most of the studies included in this 

nalysis used institution-based cross-sectional study designs and 

ost of the participants were health professionals; thus, the re- 

ults might have been influenced by other confounding variables. 

onclusions 

The results of this study revealed low proportions of adequate 

nowledge, attitudes, and preventive practices regarding COVID- 

9 in Ethiopia. The lowest pooled proportion was observed in the 

mhara region. We recommend that the Ethiopian Institute of 

ealth and Ministries of Health improve the awareness of health 

rofessionals toward COVID-19. Furthermore, these results indicate 

he need to improve planning and policies to increase adequate 

nowledge, attitudes, and prevention practices toward COVID-19 in 

thiopia, especially in the Amhara region. 
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