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Abstract

Background: The utilization of veterinary vaccines plays a vital role in preventing and
managing animal diseases. However, the success of vaccination programmes relies on
livestock farmers’ understanding, perspectives and behaviours regarding their applica-
tion. Therefore, this study aims to evaluate the knowledge, attitudes and practices of
livestock farmers in Southwest Ethiopia regarding the use of veterinary vaccines.
Methods: The study followed a cross-sectional design conducted between October
2021 and October 2022. A sample of 476 livestock-owning farmers, including those
who raise dairy cattle, beef cattle and poultry, were interviewed from the districts of
Shei Bench, Semen Bench, Sheko and Yeki.

Results: The findings revealed that participants from Sheko, who had a poultry farm,
were college graduates and resided in an urban area, were more likely to have good
knowledge of veterinary vaccines. Similarly, participants who were male, from Semen
Bench, had a poultry farm and had a high school education, exhibited a positive atti-
tude towards veterinary vaccines. Furthermore, being male, from Semen Bench, having
a poultry farm, and having a high school education were associated with increased
veterinary vaccine use.

Conclusion: This study highlights the importance of addressing gender differences and
tailoring interventions based on geography and farming conditions in the area. These
measures are crucial to improve practices related to veterinary vaccines for enhanced
animal health and productivity. Prioritizing education, veterinary services and informa-
tion dissemination is vital. However, further research and targeted interventions are
needed to better comprehend underlying factors and implement effective strategies

for diverse communities in different areas.
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1 | INTRODUCTION

Ethiopia’s economy relies on the livestock sector, vital for agricultural
gross domestic product and foreign exchange through exports of ani-
mals, meat and leather. Animal proteins, notably beef, poultry and dairy,
are integral to the Ethiopian diet (Asresie & Zemedu, 2015; Behnke,
2010). Animal products hold vital nutritional, cultural and economic
value in Ethiopia. Ethiopia’s livestock sector is expected to expand,
driven by a rising demand for animal proteins due to population growth
and dietary shifts, reflecting wider trends in Africa (Balehegn et al.,
2021; Enahoro et al., 2019). Livestock health is upheld via veterinary
services and community providers in the country. Veterinarians are
trained in one of the veterinary schools in the country, where they
acquire the knowledge and skills necessary to provide care for animals.
Urban areas use private veterinarians, whereas rural communities
depend on local animal health care workers due to limited veterinary
access (Gizaw et al., 2021). In rural areas where veterinary care is lim-
ited, livestock health depends on traditional knowledge and indigenous
expertise provided by local animal health care providers (Asfaw et al.,
2022).

However, Ethiopia faces livestock perils from infectious diseases
like Foot-and-Mouth Disease, Newcastle Disease, Contagious Bovine
Pleuropneumonia, Peste des Petits Ruminants, Anthrax, Blackleg and
Infectious Bursal Disease (Duguma & Janssens, 2021; Welay et al.,
2018). Tailored species-specific vaccination programmes prevent beef,
poultry and dairy animals from contracting these diseases (Girma et al.,
2022). Vaccination is widely recognized as a crucial tool in preventing
and controlling infectious diseases in livestock. It not only improves
animal welfare but also reduces production losses, increases produc-
tivity, and ensures the safety of animal-derived products for human
consumption (Donadeu et al., 2019; Hoelzer et al., 2018). By identify-
ing the advantages and drawbacks of veterinary vaccines in Southwest
Ethiopia, it becomes possible to formulate targeted interventions
and educational programmes. These efforts can then be designed to
improve livestock vaccination coverage and general animal well-being
(Girmaetal., 2022).

Several previous studies have highlighted the knowledge gaps and
misconceptions among livestock farmers regarding veterinary vac-
cines in various regions of Ethiopia. For instance, a study by Jemberu
et al. (2020) in the Amhara region of Ethiopia reported low awareness
and understanding of livestock diseases and vaccines among farm-
ers, leading to inadequate vaccine utilization. Similarly, a study by
Gebretnsae et al. (2022) in the northern part of the country revealed
that farmers had limited knowledge about vaccination schedules,
proper administration techniques and vaccine storage and handling.
Furthermore, the attitudes of livestock farmers towards veterinary
vaccines significantly impact their willingness to adopt vaccination
practices. Barriers, such as cost, accessibility and cultural beliefs, have
been identified as major factors influencing farmers’ attitudes towards
vaccination (Wane et al., 2020; Williams et al., 2022; Win et al., 2021).
In terms of vaccination practices, studies have shown variations in

the adherence to recommended vaccination schedules and admin-

istration protocols among livestock farmers in Ethiopia (Gebretnsae
et al.,, 2022; Hopker et al., 2021). These studies highlight the need
for improved training on proper vaccine handling, storage and admin-
istration techniques to ensure effective immunization coverage and
minimize vaccine wastage.

In Southwest Ethiopia, where livestock rearing is a major agricul-
tural activity (Robi et al., 2023), the use of veterinary vaccines has
gained recognition as an essential intervention (Sander et al., 2020).
However, the successful implementation of vaccination programmes
relies not only on the availability of vaccines but also on the under-
standing, perspectives and behaviours of livestock farmers towards
their use (Duamor et al., 2021). Understanding the level of knowledge,
attitudes and practices among livestock farmers is crucial for designing
and implementing effective vaccination strategies that can maximize
the benefits of vaccines and ensure their sustainable utilization (Girma
et al.,, 2022; Kansiime et al., 2015; Schat, 2014).

This study aims to evaluate the knowledge, attitudes and practices
of livestock farmers in Southwest Ethiopia regarding the use of vet-
erinary vaccines. By assessing these key factors, the research seeks to
identify gaps in knowledge, potential misconceptions and barriers that
hinder the optimal utilization of vaccines. The findings of this study
contribute to the development of targeted interventions and edu-
cational programmes that address the specific needs and challenges

faced by livestock farmers in the area.

2 | MATERIALS AND METHODS

2.1 | Study areas

The study was carried out in four districts located in the Sheka and
Bench-Sheko zones situated in the Southwest region of Ethiopia. The
districts included Yeki, Semen Bench, Shei Bench and Sheko (Figure 1).
The Bench-Sheko and Sheka zones are located 561 and 694 km
southwest of Addis Ababa, the capital of Ethiopia, respectively. The
Bench-Sheko zone ranges in height from 1200 to 1959 m above sea
level and has an average annual temperature of 20 and 40°C and a
mean annual rainfall between 1500 and 1800 mm. The Sheka zone
has elevations ranging from 1200 to 3000 m above sea level. The
Sheka zone experiences an annual average temperature between 15.1
and 27.5°C and a mean annual rainfall between 1201 and 1800 mm.
The zones have about 447,000 cattle, 73,700 sheep, 69,200 goats and
254,300 chickens, according to (CSA, 2021). The study areas were cat-
egorized into three agro-ecological zones based on elevation: lowland
(<1500 masl), midland (1500-2300 masl) and highland (>2300 masl).
Yeki was classified as lowland, Sheko as mid-altitude and Semen Bench
and Shei Bench as highland. The prevalent management system in the
study areas was the extensive system (crop-livestock production), fol-
lowed by the semi-intensive system (urban production). The Zebu and
Sheko breeds were the most common cattle breeds, followed by some
Holstein-Friesian crosses. The study area also contained indigenous

chicken breeds, along with some exotic breeds (Robi et al., 2023).
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FIGURE 1 Map showing the study districts in Southwest Ethiopia.

2.2 | Study design, sampling technique and sample
size determination

The research utilized a cross-sectional study design from October
2021 to October 2022. The research participants possessed various
types of animals, such as dairy cattle, beef cattle and poultry. The study
strictly considered participants aged 18 years and older, those respon-
sible for controlling the well-being and health of their animals. In this
study, participants were categorized into 4 age groups: 18-25-year old,
26-35-year old, 36-45-year old and 46 years and above. The study
was conducted in selected zones located in Southwest Ethiopia, and the
target population consisted of households that raised these animals in
selected districts in the Bench-Sheko and Sheka zones.

A multistage sampling method was used for the study, starting with
the zone as the highest level and proceeded down to the farmer level,
with the involvement of districts, kebeles and villages in between.
Four districts (Shei Bench, Semen Bench, Sheko and Yeki) were ran-
domly selected from the Bench-Sheko and Sheka zones. From these
districts, a total of 48 villages and 24 kebeles were selected using sim-
ple random sampling. At the village level, the households were then
selected through a lottery method. The sample size for this study was
determined using the single population proportion formula, taking into
account a proportion of 50%, a margin of error of 5%, a confidence level
of 95% (Thrusfeild, 2005) and a design effect of 1.24. Initially, the cal-
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culated sample size was 384. However, considering the design effect,
the sample size was adjusted by multiplying it by 1.24, resulting in a
final sample size of 476. Thus, a total of 476 participants were included
in the study. The study methodology involved conducting in-person

interviews in local languages by a trained professional.

2.3 | Method of data collection

A data collection tool was developed specifically for gathering informa-
tion about participants’ knowledge, attitudes and practices regarding
veterinary vaccines. The tool consisted of a questionnaire with 18
items, divided into sections for knowledge (9 items), attitudes (6 items)
and practices (3 items). The questionnaire covered a range of subjects
concerning livestock and veterinary vaccines. These topics included
the intended purpose of vaccination, vaccine costs post-vaccination
management of animals, benefits, usage, seasonal considerations and
the availability of veterinary vaccines. Moreover, the questionnaire
also collected socio-demographic data such as age, gender, educational
status, location and marital status of the study participants. The ques-
tionnaire underwent a thorough review and assessment by subject
experts and the research team to ensure its content, design, valid-
ity, relevance and clarity. A pilot survey was conducted with farmers

who were not a part of the study, and their feedback and suggestions
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were incorporated to slightly modify the contents of the data collection
tools.

The evaluation of knowledge and practice involved questions that
required a simple ‘Yes’ or ‘No’ response. Attitude questions, on the
other hand, employed a Likert scale with five points, ranging from
‘strongly agree’ to ‘strongly disagree’, allowing participants to express
their level of agreement or disagreement with specific statements.
Each ‘strongly agree’ and ‘agree’ response was assigned one point,
whereas ‘disagree’ and ‘strongly disagree’ responses received zero
points. If a participant responded with ‘no opinion’, the question
was excluded from the overall score calculation for that participant.
The responses for knowledge, attitude and practice questions were
assessed and graded separately. The scores were then aggregated, and
the mean score was computed to determine the participants’ levels of
knowledge, attitude and practice. The resulting mean scores were 5.6
for knowledge, 4.8 for attitude and 1.7 for practice, with an overall
mean score of 10.87. Participants who scored equal to or higher than
the mean value for knowledge, attitude and practice were classified as
having good knowledge, a positive attitude and good practice, respec-
tively. Conversely, participants who scored below the mean value for
knowledge, attitude and practice were categorized as having poor

knowledge, a negative attitude and poor practice, respectively.

2.4 | Definition and differentiation of knowledge,
attitudes and practices in this study

Knowledge refers to the information, understanding and awareness
that farmers possess about veterinary vaccines. It encompasses fac-
tual information, theories, techniques and best practices that farmers
acquire through education, training, experience and exposure to new
information. Attitudes represent the feelings, beliefs, opinions and
perceptions that farmers hold regarding veterinary vaccine practices.
Attitudes can be positive, negative or neutral and often stem from a
combination of personal experiences, cultural influences, social norms
and interactions with peers and experts. Practices refer to the actual
behaviours, actions and methods that farmers employ in veterinary
vaccine practices. Knowledge informs practices: Knowledge provides
the information necessary for farmers to make informed decisions and
choose appropriate practices.

Attitudes influence practices: Attitudes play a significant role in
shaping whether farmers are willing to adopt new practices or change
their existing ones. Practices reflect knowledge and attitudes: The
practices that farmers implement are a combination of their acquired
knowledge and their attitudes. Effective practices are those that align
with both their understanding of veterinary vaccine principles and

their willingness to embrace change.

2.5 | Data management and analysis

The data were categorized based on the type of information, includ-

ing socio-demographic factors, knowledge, attitude and management

practices. Statistical analysis was performed using IBM Corp’s SPSS
Ver. 20 software, which was divided into three stages. Initially, descrip-
tive statistics, such as percentages and frequencies, were calculated
for each independent variable using univariate analysis. Then, bivari-
ate logistic regression analysis and Chi-square test were carried out
to determine the association between each independent variable
and the dependent variables, and only potential predictors with a
p-value of less than 0.25 were considered for multivariable logis-
tic regression analysis. Before multivariate analysis, three univari-
able logistic regression models were generated for each category of
knowledge, attitude and practice to determine the observed level
of knowledge. All significant independent variables were fitted into
the univariable logistic regression model for each category to test
for multicollinearity using variance inflation factors and tolerance
values. Multivariable logistic regression models were then created
using variables that remained significant (p < 0.05) upon univari-
able analysis. The stepwise regression method and enter algorithms
were used for multivariate analysis, and independent variables with
a p-value less than 0.05 were considered significant predictors of
veterinary vaccine knowledge. The Hosmer-Lemeshow test and the
Omnibus test were used to test the model’s goodness of fit and

predictability.

3 | RESULTS

3.1 | Characteristics of participants in terms of
demographics

Out of the 476 participants, the male participants comprised the
majority, accounting for 89.1%, whereas the female participants made
up 10.9%. The age distribution of the respondents can be divided
into the following categories: 2.7% were aged between 18 and 25,
22.3% were aged between 26 and 35, 44.1% were aged between 36
and 45 and 30.9% were 46 years or older. The majority (53.8%) of
females participating in this study were in the age category of 36-
45 years, with 23.1% of participants belonging to the age group of
26-35 years. Additionally, 23.1% of female participants were aged
46 years or older. Regarding educational status, the breakdown was
as follows: 39.5% were illiterate, 45.4% had completed elementary
education, 10.1% had finished high school and 5.0% were college
graduates. In terms of the educational status of females, a signifi-
cant proportion of the participants were illiterate (57.7%), whereas
a notable portion had completed elementary education (32.7%). A
smaller percentage of female participants had attained high school
education (9.6%). In terms of marital status, 88.7% of the partic-
ipants were married, whereas 11.3% were single. The majority of
female participants were married (90.4%), with a smaller propor-
tion being single (9.6%). The study encompassed four districts: Yeki,
Semen Bench, Shei Bench and Sheko. Semen Bench had the high-
est representation, accounting for 28.4% of the participants, fol-
lowed by Sheko with 26.9%, Shei Bench with 24.2% and Yeki with
20.6%.
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TABLE 1 Types of vaccines used and their routes of administration in different farm types in Southwest Ethiopia.

Farm types Core vaccines

Beef cattle Foot-and-Mouth Disease Vaccine

Lumpy Skin Disease Vaccine

Contagious Bovine Pleuropneumonia Vaccine

Bovine Pasteurellosis Vaccine
Anthrax Vaccine
Blackleg Vaccine
Poultry Newcastle Disease Vaccine
Infectious Bursal Disease Vaccine
Fowl Typhoid Vaccine
Fowl Pox Vaccine
Marek’s Disease Vaccine
Dairy cows Anthrax Vaccine
Blackleg Vaccine
Foot-and-Mouth Disease Vaccine

Lumpy Skin Disease Vaccine

Contagious Bovine Pleuropneumonia Vaccine

Bovine Pasteurellosis Vaccine

3.2 | Type of veterinary vaccines utilized in
Southwest Ethiopia

Among the core vaccines administered to dairy cows and beef cat-
tle in the study area, the Foot-and-Mouth Disease Vaccine, Lumpy
Skin Disease Vaccine, Contagious Bovine Pleuropneumonia Vaccine,
Bovine Pasteurellosis Vaccine, Anthrax Vaccine and Blackleg Vaccine
have been identified. These vaccines are predominantly administered
through the subcutaneous injection route. Similarly, the core vaccines
in poultry farms in the study area include the Newcastle Disease Vac-
cine, Fowl Typhoid Vaccine, Fowl Pox Vaccine, Marek’s Disease Vaccine
and Infectious Bursal Disease Vaccine. The Fowl Typhoid Vaccine and
Marek’s Disease Vaccine are mainly administered through subcuta-
neous injection. The Fowl Pox Vaccine is administered through the wing
web. Furthermore, the Newcastle Disease Vaccine is administered
through intraocular, oral (drinking water) and intramuscular routes,
whereas the Infectious Bursal Disease Vaccine is delivered via oral

(drinking water) and intraocular routes (Table 1).

3.3 | Knowledge of participants and its potential
factors in veterinary vaccine

A significant number of participants (60.5%) reported not having
observed favourable outcomes from veterinary vaccines. The chi-
square test revealed a chi-square value of 7.760 with a p-value of
0.005, indicating a significant association. The majority of participants
(64.08%) considered animal vaccines insignificant in veterinary care.
The chi-square test statistic is 17.026 with a p-value of 0.001, indi-

Routes of administration
Subcutaneous injection
Subcutaneous injection
Subcutaneous injection
Subcutaneous injection
Subcutaneous injection
Subcutaneous injection
Intraocular, drinking water and intramuscular
Drinking water and intraocular
Subcutaneous injection

Wing web

Subcutaneous injection
Subcutaneous injection
Subcutaneous injection
Subcutaneous injection
Subcutaneous injection
Subcutaneous injection

Subcutaneous injection

cating a significant association between the perception that animal
vaccines are insignificant in veterinary care and participants’ responses
(Table 2).

A relatively low proportion of participants (25.84%) acknowledged
that veterinary vaccines are used to prevent diseases in animals. The
results of the chi-square test demonstrate a significant association
between this knowledge and the participants (;(2 =7.894,p =0.019),
with statistical significance. A significant majority (64.50%) believed
that other remedies were more effective than veterinary vaccines.
The chi-square test result indicates a highly significant association
between this perception and the participants’ responses (y2 = 32.202,
p =0.0001), as shown in Table 2.

A significant proportion of participants (72.69%) expressed con-
cerns about the potential negative effects of veterinary vaccines on
animals. The chi-square test (y2 = 46.492) reveals a highly signifi-
cant association (p = 0.0001) between this belief and the participants’
responses (Table 2). The majority of participants (81.72%) had limited
knowledge about veterinary vaccines. A significant portion (43.70%)
mistakenly believed that veterinary vaccines were not administered
at all. Furthermore, a majority (69.75%) considered them unnecessary
due to the absence of recent disease outbreaks. Moreover, most par-
ticipants (85.92%) believed that veterinary vaccines were designed
to combat uncommon diseases. However, it is important to note that
these perceptions did not have a significant impact (p > 0.05) on the
usage of veterinary vaccines in the study area (Table 2).

The odds ratio (OR) (Exp(B)) of 2.1 suggests that males are 2.1 times
more likely to have good knowledge than females. The districts of Yeki,
Sheko, Semen Bench and Shei Bench all exhibit varying levels of knowl-

edge. The ORs indicate that participants from Sheko, Semen Bench
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TABLE 2 Knowledge of participants about veterinary vaccine in Southwest Ethiopia.
Variables Categories Frequency Proportion (%) Chi-square (x?) p-Value
Are you familiar with veterinary vaccines?
Yes 87 18.28 0.251 0.616
No 389 81.72
Veterinary vaccines are not administered by anyone
Yes 208 43.70 0.205 0.650
No 268 56.30
Due to the absence of disease outbreaks in this area, veterinary
vaccines are deemed unnecessary
Yes 332 69.75 0.885 0.347
No 144 30.25
There have been no favourable outcomes observed with the use of
veterinary vaccines
Yes 288 60.5 7.760 0.005
No 188 39.50
Veterinary vaccines target uncommon diseases that do not impact
your animals
Yes 409 85.92 3.030 0.0220
No 67 14.08
Animal vaccines were considered insignificant in veterinary care
Yes 305 64.08 17.026 0.001
No 171 35.92
Veterinary vaccines are utilized to prevent diseases in animals
Yes 123 25.84 7.894 0.019
No 353 74.16
Other remedies prove more efficacious compared to veterinary
vaccines
Yes 307 64.50 32.202 0.0001
No 169 35.5
Animals can be negatively affected by veterinary vaccines
Yes 346 72.69 46.492 0.0001
No 130 27.31

and Yeki have significantly higher odds of possessing good knowledge
compared to the Shei Bench district (Table 3). The ORs reveal that
individual with a college education (OR = 4.1, 95% Cl: 1.47-6.57),
those with elementary education (OR = 7.1, 95% Cl: 3.51-18.84) and
those with a high school education (OR = 3.6, 95% Cl: 1.71-9.11) are
more likely to possess good knowledge compared to illiterate individ-
uals. The p-values for all educational status categories are less than
0.05, indicating a significant association between educational status
and knowledge level. Participants involved in poultry farming have
higher odds (OR = 2.8, 95% Cl: 1.25-6.32) of having good knowledge
about veterinary vaccines compared to those in dairy farming (Table 3).
The association between residence and knowledge of veterinary vac-
cines suggests that participants living in urban areas have higher odds
(OR=2.8,95% Cl: 1.54-5.08) of possessing good knowledge compared

to those residing in rural areas (Table 3).

34 |

factors in veterinary vaccine

Attitude of participant and its potential

In terms of the accessibility of veterinary vaccines, 182 participants
(38.24%) agreed that these vaccines are easily accessible, whereas
294 participants (61.76%) disagreed. The chi-square test indicates a
statistically significant association (y2 = 12.576, p < 0.006) between
participants’ attitudes towards the accessibility of veterinary vaccines
and their attitudes towards using veterinary vaccines (Table 4). A sig-
nificant proportion of participants (70.17%) disagreed with the notion
that all vaccines are given once and provide animals with lifelong immu-
nity. Only 19.33% of participants agreed, and 10.50% were unsure. The
chi-square test revealed a highly significant association (y2 = 49.176,
p < 0.001) between the variables. The belief that a single vaccine type

can protect animals from all diseases also demonstrated a significant
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TABLE 3 Factors influencing participants’ knowledge of veterinary vaccines in Southwest Ethiopia.
Knowledge

Variable Category Good (%) Poor (%) COR 95% ClI AOR 95% CI p-Value

Gender Male 285(67.2) 139(32.8) 1.2(0.64-2.27) 2.1(1.04-4.35) 0.025
Female 37(71.2) 15(28.8) - - -

Age 18-25 years 6(46.2) 7(53.8) 2.1(0.66-6.48)
26-35 years 78(73.6) 28(26.4) 0.6 (0.37-1.10)
36-45 years 144 (68.6) 66(31.4) 0.5(0.52-1.27)
>46 years 94 (63.9) 53(36.1) -

Educational status College graduate 105 (55.9) 83(44.1) 4.0(1.30-12.01) 4.1(1.47-6.57) 0.002
Elementary 163 (75.5) 53(24.5) 1.6(0.53-4.97) 7.1(3.51-18.84) 0.001
High school 34(70.8) 14 (24.2) 2.1(0.60-7.12) 3.6(1.71-9.11) 0.001
Illiterate 20(83.3) 4(16.7) - - -

Marital status Married 286 (67.8) 136 (32.2) 1.1(0.58-1.91)
Single 36 (66.7) 18(33.3) =

Districts Yeki 75(76.5) 23(23.5) 1.4(0.71-2.67) 3.1(1.47-6.57) 0.003
Sheko 90(70.3) 72(53.3) 1.9 (1.03-3.47) 8.1(3.51-18.84) 0.0001
Semen Bench 63(46.7) 72(53.3) 5.1(2.86-9.15) 3.9(1.71-9.11) 0.001
Shei Bench 94(81.7) 21(18.3) - - -

Type of farm Dairy 225(75.3) 74 (24.7) - - -
Beef 36(87.8) 5(12.2) 0.4(0.16-1.12) 0.3(0.11-0.84) 0.022
Poultry 61(44.9) 75(55.1) 3.7 (2.44-5.74) 2.8(1.25-6.32) 0.023

Residence Rural 152(74.1) 53(25.9) - - -
Urban 170 (62.7) 101 (37.3) 1.7 (1.14-2.54) 2.8(1.54-5.08) 0.001

Abbreviations: AOR, adjusted odds ratio; COR, crude odds ratio.

association with participants’ attitudes (y2 = 81.630,p < 0.001). A large
proportion of participants (56.72%) disagreed with this statement,
whereas 29.62% agreed (Table 4).

The cost of veterinary vaccines was another factor associated with
participants’ attitudes (y2 = 43.520, p < 0.001). A substantial propor-
tion of participants (50.84%) agreed that veterinary vaccines come at a
high cost, whereas 32.98% disagreed. Furthermore, attitudes towards
vaccinating only certain animals within a herd to achieve general pro-
tection exhibited a significant association with participants’ responses
(% = 6.544,p = 0.038). The majority of participants (81.93%) disagreed
that all herds can be adequately protected if only some animals are vac-
cinated, whereas only 11.97% agreed (Table 4). The responsibility for
funding veterinary vaccines was found to be significantly associated
with participants’ attitudes (y2 = 14.224, p = 0.001). The majority of
participants (82.77%) disagreed that the government should assume
responsibility for funding veterinary vaccines, whereas only 6.09%
agreed (Table 4).

Males exhibited a positive attitude in 58.5% of cases, whereas 41.5%
had a negative attitude. The crude OR (COR) indicated a potential
association (COR = 1.8; 95% Cl = 0.93-3.29); however, after adjust-
ing for other variables, this association became statistically significant
adjusted odds ratio (AOR = 2.3; 95% Cl = 1.16-4.56, p = 0.018).

College graduates exhibited a more positive attitude (83.3%) com-
pared to other educational groups. This positive attitude was further
supported by the COR (4.9; 95% Cl = 1.61-14.87) and remained
statistically significant even after adjusting for confounding variables
(AOR = 3.9; 95% CI = 1.02-6.73, p = 0.015). Participants from dif-
ferent districts demonstrated varying attitudes. Notably, participants
from Sheko and Semen Bench districts exhibited strong positive asso-
ciations with attitudes, as indicated by high AORs of 3.1 (95% ClI:
1.64-5.67) and 3.8 (95% Cl: 1.42-9.97), respectively. The Yeki dis-
trict also showed a significant positive association (AOR = 1.9, 95%
Cl: 1.02-3.73). Participants involved in dairy farming showed a pos-
itive attitude in 66.2% of cases, whereas beef and poultry farmers
exhibited positive attitudes in 58.5% and 37.5% of cases, respectively.
The associations remained significant after adjusting for other vari-
ables, with AORs of 0.2 (95% CI = 0.07-0.56) for beef and 3.2 (95%
Cl = 1.56-6.34) for poultry. Participants engaged in different types
of farming exhibited varying attitudes. Participants in the beef farm-
ing category had significantly lower odds of having a positive attitude
compared to dairy farmers (AOR = 0.2, 95% Cl: 0.07-0.56, p = 0.002),
whereas poultry farmers had significantly higher odds of positive atti-
tudes (AOR = 3.2, 95% Cl: 1.56-6.34, p = 0.001) as indicated in
Table 5.
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Variables

Veterinary vaccines are easily accessible

All vaccines are given once and animals get lifelong immunity?

One vaccine type protects animals from all disease?

Veterinary vaccines come at a high cost

ROBI ET AL.
TABLE 4 Attitude of participant towards using of veterinary vaccine to control livestock disease in Southwest Ethiopia.
Categories Frequency Proportion (%) Chi-square (y?) p-Value
Agree 182 38.24
Disagree 294 61.76 12.576 0.006
No sure 0 0
Agree 92 19.33
Disagree 334 70.17 49.176 0.0001
No sure 50 10.50
Agree 141 29.62
Disagree 270 56.72 81.630 0.0001
No sure 65 13.66
Agree 242 50.84
Disagree 157 32.98 43.520 0.0001
No sure 77 16.18
All herds can be protected if some of the animals are vaccinated and some left?
Agree 57 11.97
Disagree 390 81.93 6.544 0.038
No sure 29 6.09
Government should assume responsibility for funding veterinary vaccines
Agree 29 6.09
Disagree 394 82.77 14.224 0.001
No sure 53 11.13

3.5 | Management practice and its potential
factors in veterinary vaccine

Qut of the total number of participants, 146 (30.67%) responded
affirmatively, indicating that they had used vaccines in their herds.
Conversely, 330 participants (69.33%) reported not having used
vaccines for their animals. A significant association exists between
participants using vaccines and not using vaccines (y2 = 334.203,
p-value = 0.0001). Among the participants, 233 (48.95%) reported
vaccinating their animals at the start and end of the rainy season. A
total of 118 participants (24.79%) mentioned vaccinating during the
rainy season, whereas 125 participants (26.26%) indicated vaccinat-
ing during the sunny season. A statistically significant association was
observed (y2 = 30.580, p < 0.0001) between the participants’ vac-
cination practices and the seasons in which they chose to vaccinate
their animals. A total of 71 participants (14.92%) reported isolating
sick animals. Meanwhile, 98 participants (20.59%) mentioned revac-
cinating animals that became sick after vaccination. The majority
of participants (64.50%), 307 in total, reported consulting veteri-
narians when their vaccinated animals displayed signs of disease.
The chi-square test of independence was conducted on this variable
(Table 6).

This result shows that males had a higher percentage of good
practices compared to females (60.1% vs. 71.2% for good practices,
respectively). The COR was 1.8, suggesting a moderate association,
but the AOR increased to 2.3. The OR for good practices among col-
lege graduates, compared to illiterate participants, was 1.6 (95% Cl:
1.42-5.82), indicating a significant association (p-value = 0.021). The
ORs for good practices among elementary graduates and high school
graduates, compared to illiterate participants, were 2.9 (95% Cl: 1.97-
8.91) and 2.1 (95% Cl: 1.60-7.12), respectively, both demonstrating
significant associations (Table 7).

The participants are from four (Yeki, Sheko, Semen Bench and Shei
Bench) different districts. Yeki and Sheko districts exhibit relatively
higher percentages of good practices compared to Semen Bench and
Shei Bench. The adjusted ORs reveal statistically significant associ-
ations for the Yeki, Sheko and Semen Bench districts. Specifically,
participants from Yeki are 1.9 times more likely to demonstrate good
practices, those from Sheko are 3.1 times more likely, and participants
from Semen Bench are 3.8 times more likely. The p-values correspond-
ing to Yeki, Sheko and Semen Bench affirm the statistical significance
of these associations (Table 7).

Participants with different types of farms (dairy, beef and poultry)

exhibited varying proportions of good and poor practices. The ORs
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TABLE 5 Factors influencing attitude of participant about veterinary vaccines in Southwest Ethiopia.
Attitude
Variable Category Positive (%) Negative (%) COR 95% CI AOR 95% CI p-Value
Gender Male 248 (58.5) 176 (41.5) 1.8(0.93-3.29) 2.3(1.16-4.56) 0.018
Female 37(71.2) 15(28.8) - - -
Age 18-25years 6(46.2) 7(53.8) 1.4(0.44-4.23)
26-35years 70(66.0) 36(34.0) 0.6 (0.36-1.00)
36-45 years 130(61.9) 80(38.1) 0.7 (0.47-1.10)
>46 years 79 (53.7) 68 (46.3) -
Educational status College graduate 20(83.3) 4(16.7) 4.9(1.61-14.87) 3.9(1.02-6.73) 0.015
Elementary 136 (63.0) 80(37.0) 2.9(0.97-8.91) 3.1(1.98-9.81) 0.025
High school 34(29.2) 14(29.2) 2.1(0.60-7.12) 2.9(1.80-10.69) 0.014
Illiterate 95 (50.5) 93(49.5) - - -
Marital status Married 253(60.0) 169 (40.0) 1.1(0.58-1.83)
Single 32(59.3) 22(40.7) =
Districts Yeki 68(69.4) 30(30.6) 1.1(0.63-2.07) 1.9(1.02-3.73) 0.035
Sheko 81(63.3) 47 (36.7) 1.5(0.87-2.59) 3.1(1.64-5.67) 0.001
Semen Bench 53(39.3) 82(60.7) 4.0(2.35-6.85) 3.8(1.42-9.97) 0.008
Shei Bench 83(72.2) 32(27.8) - - -
Type of farm Dairy 198 (66.2) 101 (33.8) - - -
Beef 24(58.5) 17 (41.5) 0.3(0.10-0.72) 0.2(0.07-0.56) 0.002
Poultry 51(37.5) 85 (62.5) 3.3(2.14-4.98) 3.2(1.56-6.34) 0.001
Residence Urban 126 (61.5) 79(38.5) 1.1(0.78-1.63)
Rural 159(58.7) 112(41.3) -
Abbreviations: AOR, adjusted odds ratio; COR, crude odds ratio.
TABLE 6 Participants practice and management of livestock disease using veterinary vaccine.
Variables Categories Frequency Proportion (%) Chi-square (x?) p-Value
Have you ever used any vaccine in your herd?
Yes 146 30.67 334.203 0.0001
No 330 69.33
In which season of the year do vaccinate your animal? Start and end rainy 233 48.95
During rain 118 24.79 30.580 0.0001
Sunny season 125 26.26
What do you do if animals get sick after being vaccinated?
Isolated 71 14.92
Revaccinated 98 20.59 26.056 0.0001
Consult veterinarians 307 64.50
indicate statistically significant associations for both beef and poultry 4 | DISCUSSION

farms. Specifically, beef farms are 0.2 times as likely to have good prac-
tices compared to dairy farms, whereas poultry farms are 3.1 times In this study, the majority of participants did not observe favourable
more likely to have good practices. The p-values for beef and poul- outcomes from veterinary vaccines. This perception could be due to
try further support the notion that these associations are statistically limited access to information or misinformation about the benefits

significant (Table 7). of vaccines in preventing and controlling animal diseases. Providing
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TABLE 7 Factors influencing participants’ practice and management veterinary vaccines in Southwest Ethiopia.
Practice

Variable Category Good (%) Poor (%) COR 95% ClI AOR 95% CI p-Value

Gender Male 255(60.1) 169 (39.9) 1.8(0.93-3.29) 2.3(1.16-4.56) 0.018
Female 37(71.2) 15(28.8) - - -

Age 18-25 years 6(46.2) 7(53.8) 1.4 (0.44-4.23)
26-35 years 76(71.7) 30(28.3) 0.6 (0.36-1.01)
36-45 years 126 (60.0) 84 (40.0) 0.7 (0.47-1.10)
>46 years 84(57.1) 63(42.9) -

Educational status College graduate 100(53.2) 88(46.8) 49(1.61-14.87) 1.6 (1.42-5.82) 0.021
Elementary 148 (68.5) 68(31.5) 2.9(1.97-8.91) 3.1(1.98-9.81) 0.031
High school 34(70.8) 14(29.2) 2.1(1.60-7.12) 2.9(1.80-10.69) 0.014
Illiterate 10(41.7) 14 (58.3) - - -

Marital status Single 259 (61.4) 163 (38.6) 1.1(0.58-1.83)
Married 33(61.1) 21(38.9) -

Districts Yeki 54(55.1) 44 (44.9) 1.1(0.63-2.07) 1.9(1.02-3.73) 0.035
Sheko 86(67.2) 42(32.8) 1.5(0.87-2.59) 3.1(1.64-5.67) 0.001
Semen Bench 58 (43.0) 77 (57.0) 4.0(2.35-6.85) 3.8(1.16-4.56) 0.018
Shei Bench 94(81.7) 21(18.3) - - -

Type of farm Beef 36(87.8) 5(12.2) 0.3(0.10-0.72) 0.2(0.07-0.56) 0.002
Poultry 56(41.2) 80(58.8) 3.3(2.14-4.98) 3.1(1.56-6.34) 0.001
Dairy 200 (66.8) 99(33.1) = = =

Residence Rural 155(57.2) 116 (42.8) 1.1(0.78-1.63)
Urban 137 (66.8) 68(33.2) -

Abbreviations: AOR, adjusted odds ratio; COR, crude odds ratio.

evidence-based information on the positive outcomes of veterinary
vaccines, such as reduced disease incidence and improved animal
health, may help change this perception (Girma et al., 2022; Nuvey
et al, 2023; Sander et al., 2020). Similarly, the majority of partici-
pants in this study indicated that animal vaccines are not significant
in veterinary care. This perception may result from a lack of knowl-
edge about the role of vaccines in preventing diseases and promoting
animal health. It is crucial to emphasize the importance of vaccines
as a fundamental component of veterinary care and their contribu-
tion to disease prevention and general animal well-being (Chambers
et al, 2016; Meeusen et al., 2007). A statistically significant differ-
ence in knowledge among participants suggests a lack of awareness
about the preventive aspects of vaccines and their role in maintaining
animal health. Educating participants about the purpose and benefits
of vaccination programmes can help improve their understanding and
acceptance of veterinary vaccines (Lubroth et al., 2007; Williams et al.,
2022).

A small percentage of participants recognized that veterinary vac-
cines are employed for the purpose of preventive care in animals. This
perception may arise from cultural or traditional practices that are
perceived to be more effective in managing animal health. However,
it is essential to promote evidence-based information and scientific
research demonstrating the effectiveness of veterinary vaccines in

preventing and controlling diseases (Chambers et al., 2016; Sander
et al, 2020). Most of the respondents also indicated that veteri-
nary vaccines have adverse impacts on animals. This perception may
stem from misconceptions or misinformation about veterinary vaccine
safety. Providing accurate information about vaccine safety, potential
side effects and the rigorous testing and approval processes can help
address these concerns and alleviate fears (Chambers et al., 2016;
Hoelzer et al., 2018).

There is a noticeable correlation between participants’ attitudes
towards the accessibility and use of veterinary vaccines. This associ-
ation suggests that there might be challenges or barriers related to
the availability or accessibility of veterinary vaccines (Williams et al.,
2022). The participants’ attitudes were also associated with the cost
of veterinary vaccines. This finding highlights the economic consider-
ations that individuals may consider when deciding whether to utilize
veterinary vaccines, as cost can be a barrier to implementation (Don-
adeuetal.,, 2019; Williams et al., 2022). Similarly, participants’ attitudes
towards government responsibility for funding veterinary vaccines
were found to be significantly related to their usage of these vac-
cines. This suggests a preference among participants for alternative
funding mechanisms, potentially indicating concerns about govern-
ment resources or a desire for more private-sector involvement in the

provision of veterinary vaccines (Donadeu et al., 2019).
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Most participants believed that animals attain lifelong immunity
with a single vaccine dose. This finding suggests a lack of awareness
or understanding among participants regarding the need for regular
veterinary vaccination schedules and booster doses to maintain immu-
nity in animals. This result contradicts the scientific understanding that
most vaccines require booster doses to provide effective and long-
lasting protection (Tuppurainen et al., 2021). The conviction that a
single type of vaccine can provide immunity to animals against all dis-
eases also displayed a significant association with the attitudes of the
participants. This suggests a general understanding among participants
that multiple vaccines may be necessary to protect livestock from vari-
ous diseases, which could impact their perceptions of the practicality
and effectiveness of vaccination programmes (Hoelzer et al., 2018).
The participants’ responses showed a notable association between
their attitudes towards vaccinating specific animals in a herd to achieve
overall protection. This implies that participants recognize the impor-
tance of comprehensive vaccination coverage for effective disease
control in livestock populations (Hopker et al., 2021).

This study shows that the majority of participants are not using
veterinary vaccines, and the association is statistically significant. The
reason for this association could be attributed to factors such as aware-
ness, accessibility, affordability or beliefs about the effectiveness of
veterinary vaccines among the participants (Hopker et al., 2021). A
significant association was also observed between the vaccination
practices of the participants and their choice of animal vaccination tim-
ing, which was based on different seasons. Similar findings were also
reported by Terfa et al. (2015) and Gizaw et al. (2021), indicating a
significant correlation between the participants’ choice of vaccination
season and their practice and management of livestock diseases using
veterinary vaccines. Furthermore, diverse reactions to vaccinated ani-
mals underscore the complex nature of making decisions in disease
control, as a significant number of participants seek advice from veteri-
narians, whereas others opt for re-vaccination or isolating the animals.
This disparity in opinions could stem from differences in perceived
vaccine efficacy, individual experiences or levels of trust in veterinary
expertise. The proportions of participants following different actions
are significantly distinct, suggesting variations in their approaches to
handling sick animals after vaccination, which is in agreement with the
findings of Hopker et al. (2021).

Male respondents were more likely to possess a better understand-
ing, have a positive attitude, and properly use vaccines compared to
females. This could be attributed to various factors, such as differences
in educational opportunities, cultural beliefs, access to information, or
variations in exposure to veterinary vaccines (Acosta et al., 2022; Mor-
ris et al., 2021; Mutua et al., 2019; Omondi et al., 2022; Serra et al.,
2022). Furthermore, societal expectations or traditional gender roles
may result in males being more involved in animal husbandry prac-
tices, leading to increased exposure and understanding of veterinary
vaccines (McKune et al., 2021). It is possible that males in South-
west Ethiopia have better access to educational resources or have
more exposure to information about veterinary vaccines, thus resulting
in higher knowledge levels. Previous studies have highlighted gender

differences in knowledge-seeking behaviours and access to educa-

tional resources, which might explain the disparity in knowledge levels
between males and females (Girma et al., 2022; Lindahl et al., 2019;
Nuvey et al., 2023; Ochieng et al., 2012). The association found in this
study between being male and exhibiting good practices in veterinary
vaccination was consistent with the findings of studies conducted by
Acosta et al. (2022), Campbell et al. (2018) and Williams et al. (2022).
Furthermore, studies conducted by Colverson et al. (2020) and Serra
et al. (2022) have also found that gender differences can influence
attitudes and behaviours related to animal health care practices.

The educational status of participants was significantly associated
with good knowledge, proper management practices and positive atti-
tudes towards veterinary vaccines. This result suggests that higher lev-
els of education have a positive influence on knowledge, management
practices and attitudes towards veterinary vaccines. Furthermore,
higher levels of education grant individual better access to information,
critical thinking skills and the ability to comprehend scientific concepts.
This, in turn, contributes to a higher level of knowledge, improved
management practices and more positive attitudes (Amemiya et al.,
2023; Tufa et al., 2023). This finding is consistent with previous stud-
ies (McKune et al., 2021; Terfa et al., 2015) that found an association
between educational level and knowledge of veterinary vaccines. A
study conducted by Tufa et al. (2023) in Ethiopia also highlighted the
positive impact of education on veterinary practices, including vaccine
management. Furthermore, studies conducted by Acosta et al. (2022)
and Campbell et al. (2018) have examined the influence of education
on health care practices. They have found that education can have a
positive impact on knowledge and attitudes, but effecting behavioural
change may necessitate additional interventions.

The present study has found that the type of farm significantly
influences knowledge, attitudes and management practices towards
veterinary vaccines. This variation may be attributed to differences
in the level of veterinary care, the economic importance of the live-
stock type, knowledge about vaccine efficacy, historical experiences
with disease outbreaks and variations in knowledge and experience
in managing specific livestock (Morris et al., 2021; Seifu et al., 2023).
This result corresponds with a study conducted by Nuvey et al. (2023),
which emphasized the importance of farm type in determining the level
of knowledge, attitudes and implementation of veterinary vaccina-
tion protocols. Furthermore, a study conducted by Asfaw et al. (2021)
also explored the differences in health care practices across different
types of farms and found that farm-specific factors, such as resources,
attitudes, management practices and infrastructure, can contribute to
variations in health care practices. Poultry farming might require more
attention to animal health and diseases, leading to better knowledge,
attitudes and management practices of veterinary vaccines (Asfaw
et al.,, 2021). On the other hand, beef farming may involve different
aspects of animal husbandry that prioritize factors other than vaccines,
potentially leading to relatively poorer knowledge, negative attitudes
and poor management practices of veterinary vaccines (Hafez & Attia,
2020; Nuvey et al., 2023).

The associations between different districts and the knowledge,
attitudes and management practices of veterinary vaccines could

be influenced by factors such as access to veterinary services,
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educational programmes, cultural beliefs, differences in the prevalence
of diseases affecting livestock, or awareness campaigns focused on
veterinary vaccines (Kalam et al., 2022). These factors can shape the
knowledge, attitudes and management practices of veterinary vaccines
within the communities residing in each district (Acosta et al., 2022).
In agreement with this finding, several studies (Donadeu et al., 2019;
Girma et al., 2022; Smith et al., 2022) have shown that the availabil-
ity and accessibility of veterinary services and educational resources
are major factors influencing the knowledge, attitudes and manage-
ment practices of veterinary vaccines in different locations. Moreover,
variations in agricultural practices, livestock management and commu-
nity engagement in each district could also contribute to differences
in the knowledge, attitudes and management practices of veterinary
vaccines (Gizaw et al., 2021). To provide additional support, a study
conducted by Gizaw et al. (2021) in Ethiopia emphasized the influ-
ence of geographical factors on veterinary practices, knowledge and
attitudes, including variations in accessibility to veterinary services
and resources across different districts. Furthermore, the studies con-
ducted by Abera et al. (2021) and Areru et al. (2022) also indicate that
geographical location influences health care practices, knowledge and
attitudes.

In the present study, residence has a significant influence on knowl-
edge of veterinary vaccines. The urban-rural disparity in knowledge
may be influenced by factors, such as access to educational resources,
exposure to veterinary services and differences in socioeconomic sta-
tus (Amemiya et al., 2023). Urban areas often have better educational
facilities, including schools, libraries, health services, information dis-
semination channels and training programmes, which can contribute to
higher levels of knowledge. Furthermore, the availability of veterinary
clinics and professionals in urban areas might provide more opportu-
nities for learning and information exchange. On the other hand, rural
residents may face challenges in accessing these resources, leading to
comparatively lower levels of knowledge (Morris et al., 2021; Smith
etal, 2022).

It is essential to acknowledge potential limitations of this study. The
cross-sectional design only offers a snapshot of the farmers’ knowl-
edge, attitudes and practices at a specific point in time. This design
does not permit the establishment of causal relationships or the cap-
turing of changes over time. Longitudinal studies would provide a more
comprehensive understanding of the dynamics and changes in farm-
ers’ knowledge, attitudes and practices related to veterinary vaccines.
Furthermore, factors not explored in this study might also influence
farmers’ perceptions and behaviours towards veterinary vaccines,

warranting further investigation.

5 | CONCLUSION

This study focused on evaluating the knowledge, attitudes and prac-
tices of livestock farmers in Southwest Ethiopia regarding the use
of veterinary vaccines. The results demonstrate that gender, educa-
tional status, districts and the type of farm were potential factors

influencing knowledge, attitudes and management practices regard-

ing veterinary vaccines in Southwest Ethiopia. However, residence was
the only factor influencing knowledge of veterinary vaccines in the
study area. This study highlights the importance of addressing gen-
der disparities, promoting education and tailoring interventions based
on geographical and farming contexts to improve knowledge, attitudes
and practices related to veterinary vaccines in study area. Efforts to
improve access to education, veterinary services and information dis-
semination may contribute to bridging the gaps and improving animal
health and productivity in the area. However, further research and
targeted interventions are needed to better understand the underly-
ing factors and implement effective strategies to improve knowledge,
attitudes and practices related to veterinary vaccines among diverse

communities in the area.
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