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Rabies prevention practices 
and associated factors 
among household heads in Bure 
Zuria district, North West Ethiopia
Gedamu Ayalew Wolelaw, Worku Awoke Yalew, Abebaw Gedef Azene* & 
Gizachew Tadesse Wassie

Rabies is a zoonotic viral disease that can occur in all warm blooded animals including humans. 
Vaccinating dogs can protect people from contracting rabies. Despite the availability of effective 
human and animal rabies vaccines, rabies prevention and control efforts are inadequate. The aim of 
the study was to determine the level of rabies prevention practices and associated factors among 
household heads in Bure Zuria district, North-west Ethiopia. Community based cross-sectional study 
was conducted at Bure Zuria from June 1 to 30, 2020. A total of 609 participants were selected using 
simple random sampling technique. Simple and multiple binary logistic regressions were applied to 
identify associated factors of rabies prevention practices. Of 609 participants, 413  (67.8%) were male 
and 289  (47.5%) were 30–45 years old. The level of good prevention practices of rabies at Bure Zuria 
district was 43.3%. Being males  (AOR = 2.69  (1.72–4.22)), age group 18–29 years  (AOR = 2.70  (1.20–
6.10)), ever bitten by dog,  (AOR = 2.40  (1.56–3.68)), got training  (AOR = 1.70  (1.08–2.68)), had dog  
(AOR = 2.92  (1.62–5.26)), with good knowledge AOR  (95% CI) = 3.42  (2.19–5.32), with good attitude 
AOR  (95% CI) = 1.78  (1.16–2.73) and have 1001–2000 AOR  (95% CI) = 2.29  (1.39–3.79) and > 2000 
AOR  (95% CI) = 2.02  (1.28–3.18)) monthly income were more likely to have good prevention practices 
of rabies. In this study, we found that the level of good prevention practices of rabies was low in Bure 
Zuria district. Therefore; awareness creation trainings and multi-sectoral collaborations to prevent 
rabies are needed in the district, zone and at large region level.
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KAP	� Knowledge, attitude and practices
CSA	� Central statistical agency
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WHO	� World Health Organization

Rabies is a zoonotic disease caused by a lyssavirus in the family Rhabdoviridae. Carnivorous such as dogs, cats, 
foxes, jackals, bats, raccoons and skunks are rabies reservoirs depending on the continents ad transmitted to 
human through close contact with saliva1,2. In developing countries, 99% of rabies transmissions to humans are 
from dogs3. Rabies disease is a fatal neglected viral zoonosis which results encephalitis in many warm blooded 
animals and humans4. The incubation period of rabies varies from five days to several years depending on the 
proximity of virus entry to the central nervous system and the amount of virus in the inoculum2,5.

It is preventable disease through vaccination. However; the burden of rabies mortality in developing countries 
was high due to inadequate prevention practices and unavailability of vaccines6,7. It constitutes a serious public 
and animal health problem globally which causes over 60,000 human deaths per year3. More than 95% of deaths 
occur in Africa and Asia. Of these, 44% of deaths accounted in Africa8. It has also yearly cost of estimated US$ 
583.5 million in Asia and Africa most of which is due to post exposure prophylaxis  (PEP) expenses9.

In Ethiopia, rabies has been known for hundreds of years in society as “Mad Dog illness” and over 2,700 
human die due to rabies annually10,11. Individuals who baited by suspected dog often prefer traditional healers 
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for the diagnosis and treatment of the disease. These widespread traditional practices; results delayed modern 
medical care12–14. The actual magnitude of the problem is not well known in Ethiopia. Besides the distribution 
of anti-rabies vaccine is not adequate15.

Rabies disease prevention practices are attributed by high rate of unvaccinated dogs, lack of awareness about 
rabies vaccination among dog owners, residence, knowledge, attitudes and practices  (KAP) as evidenced from 
previously done studies1,2,16–18. Due to low rabies vaccination coverage among dogs in Ethiopia, the number of 
new human rabies exposure cases increased from 35.8, in 2012 to 73.1 in 2015 per 100,000 populations4. Of 
which human rabies exposure cases 664  (71.9%) were from rural settings. Dogs were the principal sources of 
exposure  (96.3%)3,12.

It is well known that rabies disease if preventable. However, no study was conducted in the study area. 
Therefore; this study aimed to assess the level of rabies prevention practices and its associated factors among the 
residents of Bure Zuria district, west Gojjam, North west Ethiopia.

Materials and methods
Study area.  This study area was Bure Zuria district, North West Ethiopia. Bure Zuria is one of the woredas in 
the Amhara Region of Ethiopia, Part of the West Gojjam Zone, 408.7 km Northwest of Addis Ababa and 150 km 
from Bahir Dar. Bure Zuria is bordered on the south by the Abay River which separates it from the Oromia 
Region, on the west by Womberma, on the northwest by the Agew Awi Zone, on the north by Sekela, on the east 
by Jabi Tehnan, and on the southeast by Dembecha and the Misraq Gojjam Zone. Bure Zuria was part of former 
Bure woreda. According to the projected 2007 national census conducted by the Central Statistical Agency of 
Ethiopia  (CSA), the district has a total human population of 131, 817  (112,248 were males and 110,129 were 
females). Ninety percent of the population in the district is rural inhabitants. The district comprises 19 ‘Kebeles’ 
and the study were conducted in 6 of them. The majority of the inhabitants practiced Ethiopian Orthodox Chris-
tianity, with 98.34% reporting that as their religion, while 1.01% was Muslim  (Fig. 1).

Study design and period.  A community based cross-sectional study design was conducted from June 1 
to 30, 2020.

Source population.  All household heads who live in Bure Zuria district were the source population for 
this study.

Study population.  The study population was household heads who live in randomly selected kebeles of 
Bure Zuria district  (Wadra, wohine, Z/shenu, gulum, Arbisie and Woynema ambaye) as permanent residents 
for more than six months.

Eligible criteria.  Inclusion criteria.  Household heads that have lived more than 6 months as a permanent 
resident in the study area were included.

Exclusion criteria.  Respondents in the household who cannot communicate and under18 year were excluded 
from this study.

Sample size determination,  sampling techniques, and procedure.  Sample size determina-
tion.  The required sample size for this study was estimated by considering 60% of the population had good 
practices scores towards rabies prevention from earlier study conducted19. Sample size was determined using 
Cochran’s sample size formula for categorical data. The sample size was calculated using single population pro-
portion formula with 5% margin of error, 95% confidence level, 1.5 design effect, and 10% none response rate 
then the final calculated sample size for prevention practices towards rabies was 609.

Sampling techniques and procedure.  The calculated sample was proportionally distributed to the selected kebele 
based on their number of households. A multi-stage random sampling technique was employed for the selection 
of the sampling units. Out of 19 ‘Kebeles’ in the district, 6 of them were selected by simple random sampling 
methods. Then, the household in the selected kebeles were further selected using a systematic random sampling 
technique. From each household, a person who economically supports or manages the household  (heads of the 
family) was interviewed. However, in the absence of eligible respondents in a given household, a replacement 
was immediately made by an individual in the next household until required sample size obtained.

Variables of the study.  Dependent variable: level of rabies prevention and control practices  (good and 
poor).

Independent variables.  Socio-demographic factors: sex, Age, educational status, occupation, family size, mari-
tal status and monthly income.

Personal factor: history of dog bite to family members, training status, dog ownership status and source of 
information.

Knowledge: good and poor.
Attitude: positive and negative.
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Operational definition.  Good practices score: respondents who scored points at mean and above for the Prac-
tices questions prepared were referred to be having good Practices score.

Poor practices score: respondents who scored points below mean for the Practices questions prepared were 
referred to be having poor Practices score.

Good knowledge: respondents who scored points at mean and above for the knowledge questions prepared 
were referred to be having good knowledge otherwise not.

Positive attitude: respondents who scored points at mean and above for the attitude questions were referred 
to be having positive attitude otherwise not.

Figure 1.   Map of Bure Zuria district which prepared ArcGis software version 10.2 from Ethiopia shape files.
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Data collection instruments and procedure.  Data was collected using 30 pre-tested and structured 
Amharic version questionnaires of face to face interview for the socio-demographic characteristic, Knowledge, 
Attitude and Practices questions about rabies. Four nurse health workers who are diploma graduates and one 
health officer as supervisor were recruited to collect the data. Before beginning data collection, for two day 
adequate training was given to the data collectors about rabies, the objective of standardizing the data collection 
instrument among the data collectors, basic skill of communicating with the study participants and data collec-
tion procedures. Primary data on sociodemographic characteristics of households, nine knowledge questions on 
rabies  (description of the disease, mode of transmission, outcome, sign and symptoms, range of species affected 
and means of prevention and control), six attitude questions and eight practices questions towards rabies pre-
vention and control. The questions were multiple choice and yes and no questions were included. Participants 
who answered the questions correctly had got one mark and zero for incorrect or do not know responses. Then, 
the responses for which respondents give correct answer was counted and scored. This score was pooled together 
and the mean score was computed to determine knowledge, attitude and practices of Participants. Respond-
ents who score greater than or equal to the mean value  (Mean = 5.79, SD = 1.22) grouped to good knowledge 
and less than the mean value poor knowledge level, respondents who score greater than or equal to the mean 
value  (Mean = 3.62, SD = 1.48) grouped to positive attitude and less than the mean value negative attitude level, 
respondents who score greater than or equal to the mean value  (Mean = 3.47, SD = 1.6) grouped to good prac-
tices and less than the mean value poor practices level.

Data quality control.  The questionnaire was adjusted and modified in to our context from previous litera-
tures. The questionnaire, originally prepared in English was translated to the local language, Amharic for appro-
priateness and easiness in approaching the study participants and then retranslated back to English by an expert 
who is fluent in both languages to maintain its consistency. This questionnaire was administered to 5% of sample 
size randomly selected individuals outside of the study area, in Jabitehna district to check the understandability 
comprehension of the questions, and simultaneously it was used as part of the data collection training for data 
collectors. Ambiguous words were made clearer based on the feedback.

The data was collected through face-to-face interviews. After the data collection process principal investigator 
again checked the collected data for completeness or misfiled questionnaire, clarity, consistency and accuracy 
on daily basis. Then questionnaires were cleaned and coded for computer data entry by principal investigator. 
The data was then analyzed using SPSS statistical software version 23.

Statistical analysis.  The analyses were started by data entering, coding and cleaning. Data entry was car-
ried out using the EPI INFO version 7software. After completion of data entry, recorded data was exported to 
SPSS virsion-25 and analyzed. The frequency distribution of both dependent and independent variable were 
done. Variables which have p-value ≤ 0.2 in simple binary logistics regression model were included in multiple 
binary logistics regression to identify the associated factors. A 95% confidence interval of the OR and p-val-
ues < 0.05 was used to describe statistical significance, strength, and direction of association.

Ethical approval and consent to participate.  Ethical clearance was obtained from Institutional Review 
Board of Institute of Public Health, College of Medicine and Health Sciences, Bahir Dar University and official 
written informed consent was obtained from Amhara Regional Health Bureau/ Regional Health Research Labo-
ratory Center, West Gojjam Zonal Health Department and Bure Zuria district Administration Health Office for 
official start of the study. Letters was also prepared to the local authority of the selected kebeles, health centers 
head and health posts by the Woreda health office. The study was conducted in strict accordance with the ethical 
standards set forth in the 1964 Declaration of Helsinki and the ethical review board of Public Health, College of 
Medicine and Health Sciences, Bahir Dar University, Ethiopia. After informed the purposes and importance of 
the study, written informed consents were taken from all household heads.

Results
Socio‑demographic and economic factors.  A total of 609 household heads were interviewed in this 
research, which results a response rate of 100%. More than half 413  (67.8%) of the interviewed participants were 
males. Regarding age group, the majority 289  (47.5%) of participants age were between 30–45 years old. From 
all participants of the study, 343  (56.3%) were married. Regarding the religion, all respondents 609  (100%) was 
orthodox. About the educational status of respondents, 529  (86.9%) were unable to read and write. Concerning 
the household size, about 237  (38.9%) participants were from family size of above six persons and also most of 
the respondents, 599  (98.4%) were farmers  (Table 1).

From the whole participants, about 523  (85.9%) had dogs. About 149  (24.5%) of respondents, obtained 
information about rabies from health professionals. The overall mean scores of respondent’s knowledge on 
rabies disease was 5.79  (± 1.22). About 349  (57.3%) of participants were above the mean score level as having 
good knowledge on rabies prevention and control. And also the overall mean attitude score of respondents were 
3.62  (± 1.48) in this study. Around half 312  (51.2%) of participants were above the mean score level; had good 
attitude towards rabies prevention and control. From the total participants, 410 (67.3%) participants and their 
family members were ever bitten by a dog  (Table 2).

Community practices regarding rabies prevention and control.  In this study 66  (10.8%) of partici-
pants control their dogs in secure cage. From the total 523 dog owners, 155  (29.6%) had vaccinated their dog, 
the rest 368  (70.6%) of the dog owners did not vaccinate their dog. The reason behind not vaccinating was; 108  
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(29.3%) did not have awareness, 104  (28.3%) believed that vaccine was unreliable due to unreliable on efficacy 
of vaccine. About actions to be taken for a suspected rabid animal, 487  (80%) of the participants preferred kill-
ing the animal.

Regarding rabid animal meat; 424  (69.6%) of the study participants eat rabid animal meat. Concerning action 
taken for bitten human, go to health facility or vaccination was responded by 122  (20%) of the participants. 
Regarding post exposure prophylaxis of the respondents 123  (20.2%) preferred immediately.

Generally the finding of this study showed that  (43.3%) of the study participants were found to have overall 
good Practices scores about rabies prevention and control  (Table 3).

Factors associated with rabies prevention practices.  In simple and multiple binary logistic regres-
sion analysis, different variables were significantly associated with the prevention practices score level of the 
study participants regarding rabies. Variables such as dog ownership, marital status, educational status, ever 
got training, ever bitten by dog, source of information, sex of respondent, age of respondent, monthly income, 
knowledge and attitude were associated prevention practices of rabies in the simple binary logistics regression.

In multiple binary logistics regression analysis resulted that dog ownership, ever got training, ever bitten by 
dog, source of information, sex of respondent, age of respondent, monthly income, knowledge had statistically 
significant association with practices about rabies at 5% level of significance. Males were 2.69 times more likely 
to have good prevention practices towards rabies than females  (AOR = 2.69; 95% CI 1.72–4.22)). An individual 
whose age group was 18–29 years were 2.7 times more likely to had good prevention practices towards rabies 
than whose age group greater than 45 years  (AOR = 2.70; 95% CI 1.20–6.10)). The association of dog ownership 
level with prevention practices score showed statically significant difference  (P = 0.000). The odds of participants 
who had dog were 2.92 times more likely to have good prevention practices than those who did not have dog  
(AOR = 2.92; 95% CI 1.62–5.26)). The variables taking training on rabies  (AOR = 1.70; 95% CI 1.08–2.68)), 
having good knowledge  (AOR = 3.42; 95% CI 2.19–5.32), good attitude  (AOR = 1.78; 95% CI 1.16–2.73)) , 
Respondents with relative  (AOR = 0.20; 95% CI  (0.08–0.49)), neighbors  (AOR = 0.16; 95% CI  (0.05–0.45)), 
friends  (AOR = 0.27; 95% CI  (0.131–0.56)), radio as source of information  (AOR = 0.49; 95% CI  (0.27–0.87)), 
and monthly income with 1001–2000  (AOR = 2.29; 95% CI  (1.39–3.79)) and > 2000  (AOR = 2.02; 95% CI  
(1.28–3.18)) were significantly associated with prevention practices of rabies (See Table 4).

Table 1.   Socio-demographic and economic factors of study participants.

Variables Frequency  (%)

Sex

Male 413 (67.8%)

Female 196 (32.2%)

Age in years

18–29 54 (8.9%)

30–45 289 (47.5%)

 > 45 266 (43.7%)

Marital status

Married 343 (56.3%)

Unmarried 74 (12.2%)

Divorced 120 (19.7%)

Widowed 58 (9.5%)

Separated 14 (2.3%)

Occupation

Farmer 599 (98.4%)

Merchant 10 (1.6%)

Educational status

Unable to read and write 529 (86.9%)

Elementary 70 (11.5%)

High school 10 (1.6%)

Economic status

 <  = 1000 237 (38.9%)

1001–2000 158 (25.9%)

 > 2000 214 (35.1%)

Household size

1–3 168 (27.6%)

4–6 204 (33.5%)

 > 6 237 (38.9%)
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Discussion
Rabies is a major public health problem in Ethiopia. Assessing the level of prevention practices and associated 
factors towards rabies is important to control the distribution of disease in the community. The distribution of the 
disease is depending on the socio-demographic and cultural factors. We found in this study that the prevalence of 
good rabies prevention practices among house hold heads of Bure Zuria district was 43.3%  (95% CI 39.4, 47.2). 
This was higher than the studies done in Laelay–Machew district in 2018 which was 37.6% of the participants had 
good prevention practices towards rabies and in Bhutan which was 14%17,20. This discrepancy might be due to 
time difference which could bring a difference on awareness of study participants. But this finding was lower than 
the studies conducted in Mekele city, Grenada and Nigeria which were 61.3%, 51.6%, and 75%, respectively19,21,22. 
This difference might be due to absence of health education programs about rabies in this study area.

Moreover, rabies prevention practices affected by different factors and the findings of this study shows dif-
ferent variables, which were significantly associated with rabies prevention practices. Multiple binary logistics 
regression analysis revealed that sex was significantly associated with rabies prevention practices scores, those 
who were male household heads were 2.69 times more likely to have good practices towards rabies prevention 
than female. This result was in line with KAP study done in Bahir Dar city male  (53.4%) and female  (10.75%)12, 
Munesa district, Arsie zone male  (69.6%) and female  (39.3%)23 and Debark7. This might be due to that male get 
awareness about rabies from different meeting by rural health extension workers and better chance of acquiring 
correct information about rabies.

And also multivariable analysis result of this study also revealed that good Practices score was significantly 
associated with age; those in age group 18–29 years were 2.7 times more likely to have good practices towards 
rabies prevention and control than those older than 45 years. This might be due to younger individuals read, 
heard about the disease and how it can be controlled via the media or by discussions with other community 
members than older individuals. This result was contrary to that with study done in Shirsuphal village older than 
35 years of age  (OR 2.08)9. This might be due to study area difference since this study conducted in rural district 
in farmers; in which older participants are less likely to be literate than the previous study.

Furthermore, the findings of this study also revealed that the association of monthly income with Practices 
scores revealed statistically significant difference. The respondent who have 1001–2000 and > 2000 AOR  (95% 
CI) = 2.02 (1.28–3.18)) monthly income were 2.29 times more likely to have good Practices score than respond-
ents with <  = 1000 monthly income. This result was in line with KAP Study conducted in Bahir Dar town12. This 
might be due to those participants in the community with high/middle income have frequent contact with dif-
ferent person including animal health workers while they discuss about the different effective farming methods 
to improve their economic status, in this time they got information about rabies. In addition to this participants 
with middle/high income might vaccinate their do irrespective of the cost of the vaccine.

Table 2.   The personal factors, knowledge and attitude of study participants towards rabies prevention and 
control practices in Bure Zuria District, North West Ethiopia.

Variables Frequency  (%)

Ever bitten by dog

No 199 (32.7%)

Yes 410 (67.3%)

Ever got training

No 454 (74.5%)

Yes 155 (25.5%)

Dog ownership

No 86 (14.1%)

Yes 523 (85.9%)

Source of information

Health professionals 149 (24.5%)

Friends 66 (10.8%)

Neighbors 28 (4.6%)

no information 95 (15.6%)

Radio 116 (19%)

Relatives 43 (7.1%)

Traditional healer 112 (18.4%)

Knowledge

Good 349 (57.3%)

Poor 260 (42.7%)

Attitude

Good 312 (51.2%)

Poor 297 (48.8%)
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A finding of this study also revealed that household heads who had dogs were 2.92 times more likely to have 
good Practices scores than those who do not have dog  (AOR = 2.92 (1.62–5.26)). This result was in line with 
studies done in Mekele city and Injibara Town19,24. The possible justification for this could be those who have dogs 
got good information about rabies in the time of vaccination, on how to care dogs and prevent rabies exposure.

Moreover; the results of this study revealed that good practices scores was significantly associated with dog 
bite history; ever bitten by dog were 2.4 times more likely to have good practices than not ever bitten  (AOR = 2.40  
(1.56–3.68)). This result was similar with study done in Mekele city 5.25  (2.09, 13.2) and Tanzania2,19. The pos-
sible reason for this could be those who have ever bitten got good information about rabies in the time of vac-
cination or wound care, on how to care dogs and prevent rabies exposure.

Furthermore, this study revealed that the association of source of information with Practices scores revealed 
statistically significant difference, Participants that relatives, neighbors, friends and radio as their sources of 
information were 0.28 times less likely to have good practices than participants got information from health 
professionals AOR  (95% CI) 0.28  (0.131–0.56). This result was similar with that of the study done in Laelay-
Machew district20. This might be due to lack of appropriate and comprehensive information on rabies transferred 

Table 3.   Rabies prevention practices among household heads in Bure Zuria district, North Ethiopia, Jun 
01–30/2020.

Variables Frequency  (%)

How do you control your dog

In secure cage 66 (10.8%)

Tie in compound 168 (27.6%)

Lie free 375 (61.6%)

How do you control stray dog

Killing 182 (29.9%)

Contact owners 244 (40.1%)

Inform to authority 183 (30%)

Action after dog bite

Washing with water and soap 121 (19.9%)

Go to health facility or vaccination 122 (20%)

Traditional healer 242 (39.7%)

Nothing to be done 124 (20.4%)

Timing of post exposure prophylaxis

Immediately 123 (20.2%)

Later  (02–14 day) 121 (19.9%)

Any time  (> 14 day) 151 (24.8%)

Do not know 214 (35.1%)

Do you eat rabid animal meat

Yes 424 (69.6%)

No 185 (30.4%)

Ever vaccinated your dog

Yes 155 (29.6%)

No 368 (70.4%)

Action taken to rabid dog

Do nothing 67 (11%)

Restrain 55 (9%)

Killing 487 (80%)

Inform to authority if you bitten by rabid dog

Yes 243 (39.9%)

No 366 (60.1%)

Why not vaccinated

No awareness 108 (29.3%)

Cost of the vaccine 54 (14.7%)

Unreliable on efficacy 102 (27.7%)

Vaccine inaccessibility 104 (28.3%)

Practices score

Good score (≥ mean score) 264 (43.3%)

Poor  (< mean score) 345 (56.7%)
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from relatives, neighbors and friends. In addition participants in the community might give less attention to 
those sources of information than health professionals.

And also, the respondents training status on rabies were significantly associated with good practices score, 
respondents who got training were 1.7 times more likely to have good practices than non-trained respondents  
(AOR = 1.70  (1.08–2.68)). This was consistent with KAP study done in dedo district in Jimma zone  (AOR = 3.37  
(1.17–9.69))25. This indicated that giving training and health education is important to increase the awareness 
of the community which result good rabies prevention and control practices.

And also the multivariable analysis result of this study revealed that the respondents attitude score on rabies 
were significantly associated with Practices scores, respondents having good attitude were 1.78 times more likely 

Table 4.   Factors associated with good rabies prevention practices among household head in Bure Zuria 
district, Amhara, Ethiopia, Jun 01–30/2020. *‘P-value <  = 0.2’ in the bivariate analysis.

Variables

Prevention practices rabies

Good Poor COR  (95%CI) AOR  (95%CI)

Do you have dog

No 24 (27.9%) 62 (72.1%) 1 1

Yes 240 (45.9%) 283 (54.1%) 2.19 (1.33–3.62) 2.92 (1.62–5.26)

Source of information

Health professionals 88 (59.1%) 61 (40.9%) 1 1

Friends 21 (31.8%) 45 (68.2%) 0.32 (0.18–0.60) 0.27 (0.132–0.56)

Neighbors 7 (25%) 21 (75%) 0.23 (0.092–0.58) 0.16 (0.05–0.45)

No information 38 (40%) 57 (60%) 0.46 (0.27–0.78)* 0.92 (0.48–1.77)

Radio 51 (44%) 65 (56%) 0.54 (0.33–0.89) 0.49 (0.27–0.87)

Relatives 10 (23.3%) 33 (76.7%) 0.21 (0.096–0.46) 0.20 (0.08–0.49)

Traditional healer 49 (43.8%) 63 (56.2%) 0.54 (0.33–0.89) 0.56 (0.31–1.004)

Marital status

Married 158 (46.1%) 185 (53.9%) 1 1

Unmarried 26 (35.1%) 48 (64.9%) 0.63 (0.38–1.07)* 0.54 (0.28–1.04)

Divorced 55 (45.8%) 65 (54.2%) 0.99 (0.65–1.50) 1.64 (0.96–2.80)

Widowed 19 (32.8%) 39 (67.2%) 0.57 (0.32–1.03)* 0.96 (0.469–1.96)

Separated 6 (42.9%) 8 (57.1%) 0.88 (0.30–2.59) 0.74 (0.23–2.44)

Sex

Female 53 (27%) 143 (73%) 1

Male 211 (51.1%) 202 (48.9%) 2.82 (1.95–4.08) 2.69 (1.72–4.22)

Have you ever bitten by dog

No 54 (27.1%) 145 (72.9%) 1 1

Yes 210 (51.2%) 200 (48.8%) 2.82 (1.95–4.07) 2.40 (1.56–3.68)

Ever got training about rabies

No 177 (39%) 277 (61%) 1 1

Yes 87 (56.1%) 68 (43.9%) 2.00 (1.38–2.90) 1.70 (1.08–2.68)

Attitude score cat

Good 164 (52.6%) 148 (47.4%) 2.18 (1.57–3.03) 1.78 (1.16–2.73)

Poor 100 (33.7%) 197 (66.3%) 1 1

Knowledge cat

Good 197 (56.4%) 152 (43.6%) 3.73 (2.63–5.29) 3.42 (2.19–5.32)

Poor 67 (25.8%) 193 (74.2%) 1 1

Age cat

18–29 35 (64.8%) 19 (35.2%) 2.65 (1.44–4.88) 2.70 (1.20–6.10)

30–45 120 (41.5%) 169 (58.5%) 1.02 (0.73–1.43) 1.05 (0.68–1.62)

 > 45 109 (41%) 157 (59%) 1 1

Monthly income cat

 <  = 1000 73 (30.8%) 164 (69.2%) 1 1

1001–2000 74 (46.8%) 84 (53.2%) 1.98 (1.305–3.00) 2.29 (1.39–3.79)

 > 2000 117 (54.7%) 97 (45.3%) 2.71 (1.84–3.98) 2.02 (1.28–3.18)

Educational status

Elementary 34 (48.6%) 36 (51.4%) 1.30 (0.79–2.14) 1.15 (0.59–2.24)

High school 7 (70%) 3 (30%) 3.20 (0.82–12.52)* 1.21 (0.25–5.85)

Unable read and write 223 (42.2%) 306 (57.8%) 1 1
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to have good practices than respondents having poor attitude AOR  (95% CI) = 1.78  (1.16–2.73).This result was 
similar with study done in Laelay–Machew district20. The possible explanation might be participants who have 
good attitude, practices the information they got from different source about rabies without negligence.

The respondents knowledge scores on rabies were significantly associated with Practices score, Participants 
who have good knowledge AOR  (95% CI) 3.42  (2.19–5.32) were 3.42 times more likely to have good practices 
than participants with poor knowledge. This was similar with Study conducted in Sokoto, Nigeria good practices 
of rabies prevention was significantly higher among respondents with good knowledge of cause and transmission 
and prevention of rabies  (37.3%) as compared to those with poor knowledge  (15%)26. The possible reason is that 
knowledge in prevention and control of rabies has important role on prevention and control practices of rabies. 
Community awareness about rabies has significant role in rabies prevention and control27.

Furthermore, no statistically significant difference was observed between practices scores level and marital 
status educational status of the respondents, occupational status and religion in this study. However, these 
variables were statically significant in other previous studies done in BahirDar12, Sokoto, Nigeria26 and Addis 
Ababa10. This might be due to study area difference; since this study area was rural where no educational status 
and religion difference. And also it might be due to sample size difference.

Conclusion
This study we found that overall good rabies prevention practices was low in rural Bure Zuria district. The 
variables Sex, age, dog ownership, training history, ever bitten by dog, source of information, monthly income, 
knowledge and attitude of the respondents were found significantly associated with prevention practices on 
rabies. The implications of this findings that further awareness creation activities and multi-sectoral collabora-
tions to prevent rabies are needed in the district, zone and at large region. Furthermore, Ethiopian public health 
emergence management institute should increase the availability and distribution of vaccine in different health 
facilities.

Data availability
All data will be accessible form the correspondence author for a reasonable request.

Received: 25 June 2021; Accepted: 11 April 2022

References
	 1.	 Ertl, H. C. Novel vaccines to human rabies. PLoS Negl. Trop. Dis. 3(9), e515 (2009).
	 2.	 Sambo, M. et al. Knowledge, attitudes and practices (KAP) about rabies prevention and control: A community survey in Tanzania. 

PLoS Negl. Trop. Dis. 8(12), e3310 (2014).
	 3.	 Yizengaw, E. et al. Incidence of human rabies virus exposure in northwestern Amhara Ethiopia. BMC Infect. Dis. 18(1), 1–7 (2018).
	 4.	 Teklu, G. G., Hailu, T. G. & Eshetu, G. R. High incidence of human rabies exposure in northwestern tigray, Ethiopia: A four-year 

retrospective study. PLoS Negl. Trop. Dis. 11(1), e0005271 (2017).
	 5.	 Control CfD, Prevention. National center for emerging and zoonotic infectious diseases (NCEZID), division of high-consequence 

pathogens and pathology (DHCPP). 2017.
	 6.	 Manasseh, A. N. et al. Prostatic adenocarcinoma coexisting with schistosomiasis: A case report and review of literature. Int. J. Med. 

Med. Sci. 1(3), 033–037 (2009).
	 7.	 Yalemebrat, N., Bekele, T. & Melaku, M. Assessment of public knowledge, attitude and practices towards rabies in Debark Woreda, 

North Gondar, Ethiopia. J. Vet. Med. Anim. Health. 8(11), 183–192 (2016).
	 8.	 Kotrlik, J. & Higgins, C. Organizational research: Determining appropriate sample size in survey research appropriate sample size 

in survey research. Inf. Technol. Learn. Perform. J. 19(1), 43 (2001).
	 9.	 Tiwari, H. K., O’Dea, M., Robertson, I. D. & Vanak, A. T. Knowledge, attitudes and practices (KAP) towards rabies and free-roaming 

dogs (FRD) in Shirsuphal village in western India: A community based cross-sectional study. PLoS Negl. Trop. Dis. 13(1), e0007120 
(2019).

	10.	 Ali, A., Ahmed, E. Y. & Sifer, D. A study on knowledge, attitude and practice of rabies among residents in Addis Ababa, Ethiopia. 
Ethiop. Vet. J. 17(2), 19–35 (2013).

	11.	 McCollum, A. M. et al. Community survey after rabies outbreaks, Flagstaff, Arizona, USA. Emerg. Infect. Dis. 18(6), 932 (2012).
	12.	 Guadu, T., Shite, A., Chanie, M., Bogale, B. & Fentahun, T. Assessment of knowledge, attitude and practices about rabies and 

associated factors: In the case of Bahir Dar town. Glob. Vet. 13(3), 348–354 (2014).
	13.	 Mahawar, M. M. & Jaroli, D. Traditional knowledge on zootherapeutic uses by the Saharia tribe of Rajasthan, India. J. Ethnobiol. 

Ethnomed. 3(1), 1–6 (2007).
	14.	 Shite, A., Guadu, T. & Admassu, B. Challenges of rabies. Int. J. Basic Appl. Virol. 4(2), 41–52 (2015).
	15.	 Jameson, J. L. Harrison’s Principles of Internal Medicine (McGraw-Hill Education, 2018).
	16.	 Ichhpujani, R. L. et al. Knowledge, attitude and practices about animal bites and rabies in general community—a multi-centric 

study. J. Commun. Dis. 38(4), 355–361 (2006).
	17.	 Rinchen, S. et al. A community-based knowledge, attitude, and practice survey on rabies among cattle owners in selected areas of 

Bhutan. PLoS Negl. Trop. Dis. 13(4), e0007305 (2019).
	18.	 Matibag, G. C. et al. Knowledge, attitudes, and practices survey of rabies in a community in Sri Lanka. Environ. Health Prev. Med. 

12(2), 84–89 (2007).
	19.	 Hagos, W. G. et al. Assessment of knowledge, attitude and practice towards rabies and associated factors among household heads 

in Mekelle city, Ethiopia. BMC Public Health 20(1), 1–7 (2020).
	20.	 Gebrezgiher, L., Berhe, G., Belay, A. G. & Adisu, A. Rabies prevention and control practice and associated factors among dog own-

ers in Aksum town and Laelay-Machew district, north Ethiopia: community based comparative cross-sectional study. bioRxiv. 2, 
436493 (2018).

	21.	 Ameh, V. O., Dzikwi, A. A. & Umoh, J. U. Assessment of knowledge, attitude and practice of dog owners to canine rabies in Wukari 
Metropolis, Taraba State Nigeria. Global J. Health Sci. 6(5), 226 (2014).

	22.	 Glasgow, L., Worme, A., Keku, E. & Forde, M. Knowledge, attitudes, and practices regarding rabies in Grenada. PLoS Negl. Trop. 
Dis. 13(1), e0007079 (2019).



10

Vol:.(1234567890)

Scientific Reports |         (2022) 12:7361  | https://doi.org/10.1038/s41598-022-10863-z

www.nature.com/scientificreports/

	23.	 Abdela, N. & Teshome, E. Community based cross-sectional study on knowledge, attitudes and practices towards rabies in Munesa 
District, Arsi Zone, Southeastern Ethiopia. J. Public Health Epidemiol. 9(6), 161–170 (2017).

	24.	 Wassihune Y, Yenew M, Niguse A. Community based knowledge, attitude and practice of rabies in Injibara town and its surround-
ings, Awi Zone, Amhara Regional State, North-Western Ethiopia.

	25.	 Abdela, N., Midekso, B., Jabir, J. & Abdela, W. Knowledge, attitudes and practices towards rabies in Dedo district of Jimma zone, 
southwestern Ethiopia: A community based cross-sectional study. Int. J. Med. Med. Sci. 9(5), 61–71 (2017).

	26.	 Abdulsalam, A., Oche, M., Awosan, K., Alayande, M. & Yunusa, E. Knowledge and practices regarding rabies prevention among 
dog owners in Sokoto, Nigeria. IJSS J. Surg. 6(4), 57–65 (2020).

	27.	 Hampson, K. et al. Estimating the global burden of endemic canine rabies. PLoS Negl. Trop. Dis. 9(4), e0003709 (2015).

Acknowledgements
Our deepest gratitude goes to Bahir Dar University School of Public Health and the Department of Biostatistics 
and Epidemiology for giving me this chance to develop this Thesis. We would like to put my gratitude to Bure 
Zuria District Health Office workers for giving me baseline information during preparation of this thesis.

Author contributions
G.A. involved in the design stage, data collection and statistical analysis. All authors have involved in the title 
specification and manuscript writing. All authors have read and approved the final draft of the manuscript.

Funding
No funding was obtained for this study.

Competing interests 
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to A.G.A.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

© The Author(s) 2022

www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Rabies prevention practices and associated factors among household heads in Bure Zuria district, North West Ethiopia
	Materials and methods
	Study area. 
	Study design and period. 
	Source population. 
	Study population. 
	Eligible criteria. 
	Inclusion criteria. 
	Exclusion criteria. 

	Sample size determination, sampling techniques, and procedure. 
	Sample size determination. 
	Sampling techniques and procedure. 

	Variables of the study. 
	Independent variables. 
	Operational definition. 

	Data collection instruments and procedure. 
	Data quality control. 
	Statistical analysis. 
	Ethical approval and consent to participate. 

	Results
	Socio-demographic and economic factors. 
	Community practices regarding rabies prevention and control. 
	Factors associated with rabies prevention practices. 

	Discussion
	Conclusion
	References
	Acknowledgements


