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Abstract
Background: Rabies is among the most deadly and fatal diseases of all human diseases, once clinical symptoms appear. 
In developing countries, including Ethiopia, rabies prevention and control practices is not adequate. The study aimed to 
assess knowledge, attitude, and practices toward rabies prevention and control and identified factors associated with 
prevention and control practices.
Methods: A community-based cross-sectional study was conducted from July 30 to August 30, 2021. A total of 326 dog-
owner households were selected from the total number of 6500 dog-owner households using a simple random sampling 
method. Pretested and structured questionnaire were used to collect the data. The sections of the questionnaire includes 
socio-demographic, knowledge, attitude, and practice toward rabies prevention practices, and health and personal-
related characteristics of the participants. The data was analyzed using SPSS version 24. Bivariate and multivariable 
logistic regression were used to determine the association variables. Finally, a p-value of less than 0.05 was considered 
as a cut-off point for statistical significance.
Results: Of 326 households involved in the study, 52.8% of the participants were found to have poor rabies prevention 
and control practices. More than half (52.1%) of the respondents had good knowledge of rabies prevention and control 
practices, and 49.1% had a positive attitude. Only 28.2% of the respondents reported a history of dog bites. Factors 
associated with good rabies prevention and control practices were; having good knowledge of human rabies virus 
[(Adjusted Odd Ratio (AOR) = 2.41 (95% CI: 2.25−4.83)], having good attitude on prevention and control [AOR = 2.06 
(95% CI: 1.95–3.82)], having only one dog per household [AOR = 2.46 (95% CI: 1.25–4.83)], availability of vet clinic within 
30 min distance from residents [AOR = 9.32 (95% CI: 4.19–20.70)], and getting health information from Mass media 
[AOR = 3.68(95% CI: 1.74–7.77)] or Health workers [AOR = 3.16 (95% CI: 1.60–6.23)].
Conclusions: More than half (52.1%) of the participants had poor rabies prevention and control practices. Improving 
rabies prevention and control practices through improving the knowledge and attitude of the community is important 
to protect public health.
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Background

Rabies, a viral zoonotic disease categorized as a neglected 
tropical disease, kills tens of thousands of people every year, 
mostly among underserved populations in Africa and the 
Asia region.1,2 More than 95% of human rabies deaths result 
from the bites of infected dogs.1,2 Rabies is almost always 
fatal,3–5 but it can be prevented by vaccination before and/or 
after suspected or proven exposure to the virus.4,6 Nearly 
59,000 human deaths globally are attributable to rabies 
annually,7–9 of which more than a third occur in Africa.8,9

Dogs are the principal vector for human rabies and are 
responsible for more than 99% of human cases. Therefore, 
controlling rabies in dogs is the first priority for the pre-
vention of human rabies.6,10 Many developing countries 
have recently faced public health challenges due to rabies, 
even though some areas have remained free from rabies.11 
Similarly, rabies disease has an economic burden, particu-
larly in developing countries.6 Therefore, rabies preven-
tion and control, in general, must be adopted to restrict or 
eradicate virus transmission by immunizing selected reser-
voir populations.12

The prevention and control of human rabies have become 
difficult because of poor dog management, a lack of public 
knowledge, a lack of diagnostic capacity, and a lack of 
emphasis by the veterinary profession.13 Public awareness, 
health education, dog vaccination, and the availability and 
accessibility of post-exposure prophylaxis (PEP) are keys to 
rabies prevention and control.2,14,15 Additional measures 
such as dog population management and cooperation from 
all stakeholders, including dog owners, improve the cost-
effectiveness of the vaccination intervention.14,16,17

In most developing countries, the number of patients who 
receive post-exposure prophylaxis has steadily increased 
over time, particularly in urban areas due to dog-related 
rabies.18 In sub-Saharan Africa, most of the rabies cases in 
animals and humans are caused by the canine rabies virus.18

In Ethiopia, rabies is a major public health concern, and 
highly endemic. For example, according to a systematic 
review and meta-analysis conducted in Ethiopia, the 
pooled prevalence of rabies was accounted for 32%, of 
which the pooled prevalence of rabies in humans accounted 
for 33%.19 Another study conducted in Ethiopia reported 
that the level of good prevention practices of rabies 
accounted for 43.3%.20 Similarly, another study conducted 
in Ethiopia revealed that about 51.9% of the respondents 
had a good knowledge, attitude, and practice.21

According to another study conducted in Ethiopia, the 
annual suspected rabid dog exposures were estimated at 
135, 101, and 86 bites in urban, rural highland, and rural 
lowland districts, respectively, to about 1, 4, and 3 deaths 
per 100,000 population. According to the findings, an 
annual estimate of approximately 3200 human deaths 
results in approximately 194,000 DALYs per year and 
97,000 exposed persons require on average 2 million USD 
in treatment costs per year across the country.22

Besides these problems, to our knowledge, there is no 
adequate information or evidence on the current status of 
rabies prevention and control practices and associated risk 
factors among dog owners households in Ethiopia, particu-
larly in west Hararghe zone.

Therefore, the current study aimed to assess the knowl-
edge and practice of rabies prevention and control mea-
sures among dog owners in Chiro Town, West Hararghe 
Zone, Oromia Regional State, and the factors that might 
impact them.

The finding of the current study can be used by con-
cerned organizations/bodies, including federal, zonal, and 
town health sectors, livestock agencies, non-governmental 
organizations, and different stakeholders to take an appro-
priate measures.

Materials and methods

Study area, design, and period

The cross-sectional study was conducted in Chiro town, 
west Hararghe zone, Oromia regional state, Ethiopia, from 
July 30 to August 30, 2021. The town is located 326 km 
from Addis Ababa, the capital of Ethiopia. The town is 
divided into four kebeles (the smallest administrative unit 
in the country) with an estimated population of 84,000 
people living in 1500 households. In the town, there are an 
estimated dog-owner households of 6500.

Source and study population

All dog-owner households represented the source popula-
tion while the selected dog-owner households were the 
study population. The study included dog-owner house-
holds of the town who had a dog; dog with at least 3 months 
old prior; be a permanent resident of the town and have 
lived in town for at least 6 months. Dog-owner households 
that had lived less than 6 months in the town were excluded 
from this study. The dog-owner households were regis-
tered and the required sample size was drawn from it.

Sample size determination

The sample size for this study was calculated based on a 
previous study conducted in Ethiopia that reported 74.2% 
good rabies prevention practice.17 A single population for-
mula was used to calculate the sample size with a 95% 
confidence interval and a 0.05 margin of error. Finally, a 
total of 326 dog owners were included in the data collec-
tion considering the 10% (30) non-response rate.
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Therefore n = 296. By consideration a non-response rate of 
10%, (10)/(100) × 295 = 39.5. n = 295 + 30 = 326.

Sampling procedure/sampling techniques

Before data collection, the town was classified into four 
kebeles: kebele 01 (had 1981 (30.5%) dog owner house-
holds); kebele 02 (had 1488 (22.9%) dog owners house-
holds); kebele 03 (had 1881 (28.9%) dog owners 
households), and kebele 04 (had 1150 (17.7%) dog owners 
households), yielding a total of 6500 dog owner house-
holds. A total of 326 dog-owner households were selected 
using a simple random sampling method after a propor-
tional allocation of study participants for each kebele. 
Then, 99, 75, 94, and 58 study participants were selected 
from Kebele 1, 2, 3, and 4, respectively (Figure 1).

Data collection method

Data was collected using a structured and pretested ques-
tionnaire by five trained health professionals.

The questionnaire was valid and reliable as it was 
adapted from world health organization2,12–14 and similar 
researches.15–18The socio-demographic characteristics, 
rabies prevention and control practices, attitude toward 
rabies prevention practices, knowledge about rabies and its 
prevention, and health and personal-related characteristics 
of the participants were assessed using 8, 7, 7, 5, and 4 
questions, respectively. Data was collected through face-
to-face interviews using questionnaire (paper record).

Data quality control

The questionnaire was first prepared in the English  
version and then translated into the local language (Afan 
Oromo) and back translated into English by a third person 
to verify consistency. The data was collected after training 

was provided to the data collectors. Furthermore, the data 
collection tool (questionnaire) was pretested on the 5% of 
the portico check its clarity, sequence, applicability, and 
validity. Then, the questionnaire was modified, and the 
second version was used to collect the data. Each day, the 
completeness and consistency of the questionnaires were 
checked to ensure the quality of the collected data. Finally, 
the data were cross-checked using a double data entry.

Data processing and analysis

The collected data were sorted, coded, and entered into 
Epi-data version 3.1. After the data was cleaned by check-
ing for errors, it was exported to SPSS version 24. Each 
question developed to assess knowledge, attitude, and pre-
vention (KAP) practice was changed into a dichotomous 
variable (yes or no). The knowledge, attitude, and practice 
questions were recoded into the various variables through-
out the analysis and coded as (yes = 1) and (no = 0). Five, 
six, and seven questions were used to assess the knowl-
edge, attitude, and rabies prevention practice, respectively.

Based on the mean score, knowledge and rabies pre-
vention practice were categorized as good for those who 
had a score above or equal to the mean and poor for those 
who had a score below the mean. The study participants’ 
attitudes toward rabies and its prevention were classified 
as positive for those who scored above or equal to the 
mean and negative for those who scored below the mean.

Bivariate and multivariable logistic regression analyses 
were used to assess factors associated with rabies preven-
tion and control practices. By using multivariate analysis, 
the adjusted odds ratio along with 95% CI was estimated 
to identify predictors of rabies prevention and control 
practices. Finally, a p-value of less than 0.05 was consid-
ered as a cut-off point for statistical significance.

Results

Socio-demographic characteristics of study 
participants

Overall, 326 dogs-owner households participated in the 
study with a response rate of 100%. More than half (53.7%) 
of the study participants run private businesses, followed 
by 112 (34.4%) of government workers. About three-
fourths (76.1%) of households have one dog (Table 1).

Health service and personal-related 
characteristics

Two hundreds twelve (64.7%) of the respondents resided 
near the veterinary clinic (within 30 min of walking), while 
94 (28.2%) of the respondents had a history of dogs bites. 
However, 207 (63.5%) of respondents reported the availabil-
ity of health services for dogs in veterinary clinics (Table 2).

N=326

Chiro Town

17500 HHs
1650 dog owners HHs

Kebele 01 
(HHs=5335)

n=99

Kebele 02 
(HHs=4005)

n=75

Kebele 03 
(HHs=5063)

n=94

Kebele 04 
(HHs=3097)

n=58

Proportional allocation

Figure 1.  Sampling procedure or techniques used to select 
the study participants, 2022. Keys: HH: households; n: number 
of participants.
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Knowledge and attitude toward rabies 
prevention and control practice

Of all respondents, 92% and 94.5% have heard about the 
dog-mediated human rabies virus, and reported that it is 
important to wash the hands after feeding and grooming 
the dogs, respectively. Overall, 52.1% of respondents had 
good knowledge (Table 3).

Regarding the attitudes of dog owners toward rabies 
prevention and control, 98.2% and 99.1% believed that 
rabies is a fatal disease and can be transmitted from dogs 
to humans, respectively. In general, 49.1% of respondents 
had a positive attitude. While 235 (72.1%) believe that 
rabies outbreaks can be prevented by vaccination of dogs 
(Table 4).

Rabies prevention and control practices of dog 
owners

Of all the residents, 62.6% restricted the movement of 
their dogs outside, and 60.4% tied up their dogs full time 
in their homes. In addition, 85.3% of dog owners vacci-
nated their dogs in the last 12 months of the year. However, 
only 19% of the respondents said they wear PPE while 
handling dogs. Overall, the study found that 52.8% of the 
respondents had poor rabies prevention and control prac-
tices (Table 5).

Factors associated with rabies prevention and 
control practices

The study revealed that those had a good knowledge, posi-
tive attitude, above one dogs, near to the veterinary clinic, 
had accessed information from media, and get information 
from health workers were about 2.4 [AOR = 2.41(95% CI: 
2.25–4.8)], 2.03 [AOR = 2.06 (95% CI: 1.95–3.8)], 2.45 
[(AOR = 2.46 (95% CI: 1.25–4.8)], 9.3 [(AOR = 9.32 (95% 
CI: 4.19–20.70)], 3.68[(AOR = 3.68 (1.74–7.77)] and 3.16 
[(AOR = 3.16 (1.60–6.23)] times more likely to report 
good prevention and control practices, respectively com-
pared to their counter parts (Table 6).

Discussions

A community-based cross-sectional study was conducted 
to assess rabies prevention and control practices and asso-
ciated factors among dog owners households in Chiro 
Town, West Hararghe, Oromia, Ethiopia. A total of 326 
dog-owner households were selected from the total num-
ber of 6500 dog-owner households using a simple random 
sampling technique.

The findings indicated that the overall level of good 
rabies prevention and control practice was 47.2% in Chiro 
town, which is lower than the finding of another study con-
ducted in Rwanda (66%)23 and in Ethiopia (61.3%).10 The 
variation may be related to the access to information, dif-
ference in the scope of the study and characteristics of the 
participants. The current study reported a higher good 
practice than the finding of another study in Nigeria that 
reported 24.7% of respondents had good rabies prevention 
practices.24 The variation may be attributed to the differ-
ence in management practices, access to health informa-
tion, the scope of study location and education status of 
residents.

In the current study, 52.1% of the respondents had good 
knowledge about the prevention and control of rabies 
which was in line with the finding of another study con-
ducted in Ethiopia, which reported 56.1% of the partici-
pants had good knowledge toward rabies prevention and 
control practices.10 However, higher than the finding of 
another study conducted in Nigeria that reported 43.7% of 
respondents had good knowledge of the cause and trans-
mission of rabies.24 The variation might be related to the 
variation in educational status, access to sources of infor-
mation, awareness and other services used to prevent and 
control rabies.

In the current study about 50.9% of the respondents had 
poor attitudes toward prevention and control of rabies 
which was in consistent with the finding of prior study 
conducted in Ethiopia that reported 43.8%,10 but lower 
compared with a finding from Rwanda (82.5%).23 The 
variation may be related to sources of information, differ-
ence in the scope of the study and characteristics of the 
participants

Table 1.  Socioeconomic characteristics of dog owners in 
Chiro, West Hararghe zone, Oromia region, Ethiopia, 2021.

Variables (n = 326) Classification Frequency 
(Percentage)

Sex Male 176 (54.0)
Female 150 (46.0)

Age group 18–29 48 (14.7)
30–45 204 (62.6)
>45 74 (22.7)

Marital status Single 27 (8.3)
Married 256 (78.5)
Divorced 26 (8.0)
Widowed 17 (5.2)

Occupations Government 112 (34.4)
Private 175 (53.7)
Housewife 19 (5.8)
Farmer 8 (2.5)
Others 12 (3.7)

Educations No education 58 (17.8)
Primary 103 (31.6)
Secondary 55 (16.9)
Higher education 110 (33.7)

Household size 1–3 173 (53.1)
4–6 112 (34.4)
Above 6 41 (12.6)

Total dog owned by 
households

1
2 and above

248 (76.1)
78 (23.9)
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Table 2.  Participants’ health and personal characteristics in Chiro City, west Hararghe zone, Oromia region, Ethiopia 2021.

Variables (n = 326) Category Frequency (Percent)

Veterinary clinics within 30 min walks from residents Yes 212 (64.7)
No 114 (35.3)

Availability of health services for dog in veterinary clinics Yes 207 (63.5)
No 119 (36.5)

History of dog bites Yes 94 (28.8)
No 232 (71.2)

The main source of health information regarding rabies and its prevention. Mass media 109 (33.4)
Health professional 111 (34.0)
Friend/ neighbor 106 (32.5)

Table 3.  Knowledge toward rabies prevention and control practices of dog owners in Chiro town, West Hararghe, Oromia 
region, Ethiopia, 2021.

Variables (n = 326) Category Frequency (Percent)

Heard of dog mediated human rabies diseases Yes 300 (92.0)
No 26 (8.0)

It is important to wash the hands after feeding and grooming the dogs Yes 308 (94.5)
No 18 (5.5)

Dog mediated human rabies have vaccine Yes 246 (75.5)
No 80 (24.5)

Rabies are transmitted from dog to human Yes 324 (99.4)
No 2 (0.6)

Rabies are transmitted from animal to animal Yes 246 (75.5)
No 80 (24.5)

Overall mean knowledge level to ward rabies prevention Good 170 (52.1)
Poor 156 (47.9)

Table 4.  Attitude toward rabies prevention and controls practices among dog owners in Chiro town, West Hararghe, Oromia 
region, Ethiopia, 2021.

Variables (n = 326) Category Frequency (Percent)

I believe that rabies is a fatal disease Yes 320 (98.2)
No 6 (1.8)

I believe that rabies can be transmitted by dogs Yes 323 (99.1)
No 3 (0.9)

I believe that rabies can be transmitted by other animals Yes 215 (66.0)
No 111 (34.0)

I believe that rabies outbreaks can be prevented by vaccination of dogs Yes 235 (72.1)
No 91 (27.9)

I believe that suspected rabies can be confirmed by laboratory tests Yes 222 (68.1)
No 104 (31.9)

I believe that there are no locally available methods of treatment for dog 
mediated human rabies

Yes 130 (39.9)
No 196 (60.1)

Overall mean attitudes level toward rabies prevention and controls Positive 160 (49.1)
Negative 166 (50.9)
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The current study revealed that about 28.2% of the 
respondents reported a previous history of dog bites which 
was consistent with the finding from Nigeria which 
reported 23.7%.24 The difference might be related to the 
differences in the health systems of the countries, sources 
of information, and application of rabies prevention and 
control strategies. Among the participants, 34% received 
health information about dog-mediated human rabies from 
health workers, followed by from media (33.4%). 
However, the study conducted in Nigeria reported 82.4% 
of respondents had their health information about dog-
mediated human rabies from friends and neighbors.24

Respondents who obtained sources of health informa-
tion from the media and health workers were 3.68 and 3.16 
more odds of having good practice compared to their 
counterparts, respectively. This was supported by another 
study conducted in Tanzania.25 Furthermore, the current 
study found statistically significant association between 
knowledge, attitude about rabes prevention and control, 
and owners’ rabies prevention and control practices.

In general, the current study revealed that there is a need 
to improve rabies prevention and control practices in the 
community in order to reduce the health consequences posed 
by rabies. The finding of this study elicits further awareness 
creation program through different mechanism for effective 
prevention of rabies in the community. Furthermore, imple-
mentation of rabies prevention strategies, including reduc-
tion of animal populations, mass vaccination, cooperation 
and coordination, adequate surveillance and monitoring, and 
other public health measures can play a major role in rabies 
prevention and control.2

Conclusions

More than half of the participants had poor rabies preven-
tion and control practices. Similarly, the study found the 

association of practice and knowledge and attitude of dog 
owners. Therefore, there is a need to increase the preven-
tion and control practices as well as the knowledge and 
attitude of dog owners to rabies disease and to protect pub-
lic health. There is a need to implement a multi-disciplin-
ary approach with stakeholders such as veterinarians, 
community members, public health workers, and other 
governmental and non-governmental organizations.
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Table 5.  Rabies prevention and control practices among dog owners in Chiro town, West Hararghe zone, Oromia region, 
Ethiopia, 2021.

Variables (n = 326) Frequency (Percent)

Not allowing family members to play with their dogs Yes 109 (33.4)
No 217 (66.6)

Wear personal protective equipments while handling dog(s) Yes 62 (19.0)
No 264 (81.0)

Restricting dog movement outside Yes 204 (62.6)
No 122 (37.4)

Tied up your dog’s 24 h a day to avoid or reduce the contact with you or your family Yes 197 (60.4)
No 129 (39.6)

Family members having contact with stray dogs Yes 80 (24.5)
No 246 (75.5)

Vaccinated your dogs in the last 12 months Yes 278 (85.3)
No 48 (14.7)

Feeding your dogs from a safe source or home food Yes 187 (57.4)
No 139 (42.6)

Overall mean practices of rabies prevention and control Poor
Good

172 (52.8)
154 (47.2)
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