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Abstract

A rigorous mixed-methods case study design was employed, integrating quantitative household surveys and health records
with qualitative interviews and focus group discussions, to evaluate the effectiveness of selected One Health initiatives
implemented between February and May 2025. This comprehensive assessment critically examined the efficacy of
community-based One Health interventions aimed at rabies prevention and control across four urban centers in Ethiopia:
Shashemene, Hawassa, Kuyera, and Wondo Genet. Utilizing a stratified sample of 384 respondents, data collection
encompassed both quantitative and qualitative dimensions to assess knowledge, attitudes, and practices (KAP) related to
rabies. Descriptive statistics and logistic regression models were applied to analyze quantitative findings, while thematic
analysis was employed to interpret qualitative data. The findings revealed a high level of rabies awareness (93.8%) and strong
belief in its preventability (83.3%), predominantly attributed to timely vaccination. Participation in One Health programs was
significantly associated with increased vaccination coverage, improved health-seeking behaviors, and strengthened disease
surveillance and reporting systems. Nonetheless, persistent knowledge gaps were identified in rural populations, where
traditional healing practices and prevalent misconceptions regarding transmission pathways continued to impede effective
prevention efforts. Educational attainment was found to be a strong determinant of rabies awareness; individuals with
secondary education or higher exhibited markedly greater odds of possessing accurate knowledge, as confirmed by regression
analysis. Programs in Shashemene and Hawassa emerged as particularly impactful, demonstrating enhanced intersectoral
coordination, robust community engagement, and effective monitoring mechanisms. The study concludes that the One Health
paradigm when operationalized with cultural competence, institutional integration, and ongoing evaluation offers considerable
potential for rabies elimination. It recommends that policymakers institutionalize One Health frameworks, invest in
infrastructure development, and intensify community-based educational initiatives, especially in marginalized settings, to
reduce rabies transmission risks and promote resilient public health systems.
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1. Introduction

1.1. Background of the Study

Rabies is a fatal viral zoonosis that predominantly affects
poor and vulnerable populations in rural areas, where access
to post-exposure prophylaxis (PEP) is often limited or non-
existent. Globally, it is estimated that rabies causes around
59,000 deaths annually, with over 95% of human cases
occurring in Africa and Asia due to canine transmission [11,
21]. The disease is preventable through timely administration
of vaccines and coordinated surveillance strategies. Yet, the
global burden persists, underscoring the inadequacy of
fragmented health responses [10].

The One Health approach, which emphasizes the
interconnection between human, animal, and environmental
health, has emerged as a transformative model for managing
zoonotic diseases.

By promoting interdisciplinary collaboration and
community involvement, the One Health model strengthens
surveillance, enhances response capacity, and reduces the
risk of transmission from animals to humans [8]. Rabies
prevention and control, therefore, require not only medical
interventions but also behavioral change, policy coordination,
and sustainable community-level engagement.

Community-based One  Health initiatives  have
increasingly demonstrated their potential in bridging
grassroots engagement with scientific and policy-driven
frameworks. Such approaches typically encompass mass dog
vaccination campaigns, public education on rabies
prevention, promotion of responsible pet ownership, and the
establishment of multisectoral surveillance systems [19].

By harnessing local knowledge and fostering active
community participation, these programs enhance both
ownership and sustainability, an especially critical factor in
resource-constrained and high-burden settings [16]. However,
despite their theoretical appeal and operational relevance,
rigorous empirical evaluations of their effectiveness in real-
world contexts remain limited, particularly across low- and
middle-income countries [4].

This study was therefore principally designed to evaluate
the overall effectiveness of community-based One Health
programs in the prevention and control of rabies, focusing on
four purposively selected sites that represent diverse
geographic and socio-cultural settings in Ethiopia.

Through a multidimensional assessment, the study
examined program implementation quality, the depth of
stakeholder collaboration, the extent of public awareness and
behavioral engagement, and corresponding epidemiological
outcomes. The ultimate aim of this study was to provide
robust, context-sensitive evidence to inform national policy,
support strategic scaling, and enhance the sustainability of
integrated rabies control efforts under the One Health
paradigm.
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1.2. Research Problem Statement

Rabies remains a major public health threat in developing
regions, especially Africa and Asia, accounting for over 95%
of global human deaths annually [20, 21]. In Ethiopia, rabies
is endemic with frequent outbreaks, particularly in rural and
peri-urban areas where access to post-exposure prophylaxis
(PEP) and veterinary services is limited [9, 21].

Despite vaccination campaigns and awareness efforts,
control measures have often been fragmented and lacked
sustained community engagement, perpetuating transmission
at the human-animal-environment interface. The One Health
approach, promoting integrated multisectoral action, is
recognized globally for rabies control [5, 15], but its local
effectiveness and sustainability in Ethiopia remain under-
evaluated.

This study was principally designed to evaluate the overall
effectiveness of community-based One Health programs in
the prevention and control of rabies, with a focus on four
purposively selected study sites representing diverse
geographic and socio-cultural contexts in Ethiopia.

In doing so, it systematically assessed the extent of
program implementation, the quality and intensity of
multisectoral collaboration among stakeholders, the breadth
of community awareness and behavioral engagement, as well
as the epidemiological outcomes associated with these
interventions. The findings aim to generate robust, evidence-
based insights to inform national policy frameworks and
enhance the strategic design, scalability, and sustainability of
integrated rabies control efforts in endemic settings.

1.3. Objectives of the Study

1.3.1. General Objective

This study generally aimed to evaluate the effectiveness of
community-based One Health programs in the prevention
and control of rabies across diverse geographic and socio-
cultural contexts in four purposively selected study sites.

1.3.2. Specific Objectives

1) To assess the impact of One Health programs on
community awareness, knowledge, and practices
regarding rabies.

2) To evaluate the effectiveness of intersectoral
collaboration among public health, veterinary, and
environmental sectors.

3) To determine the changes in rabies vaccination
coverage and dog population management practices
due to program interventions.

4) To identify enabling factors and barriers influencing the
success and sustainability of community-based One
Health rabies control programs.
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1.4. Research Questions

1) What was the level of community awareness and
knowledge about rabies in the areas where One Health
programs were implemented?

2) How effective were the collaborations between human
health, animal health, and environmental health sectors
in rabies prevention and control?

3) What improvements, if any, had occurred in dog
vaccination rates and population control practices as a
result of these programs?

4) What were the major challenges and success factors
affecting the implementation and impact of
community-based One Health rabies control programs?

1.5. Significance of the Study

This study generated robust evidence on the effectiveness
of community-driven, multisectoral rabies prevention
strategies grounded in the One Health model. Its findings are
intended to guide government agencies, NGOs, and
international partners in adopting best practices and shaping
policies to scale up rabies control initiatives.

Furthermore, the research deepens academic insights into
the critical role of intersectoral collaboration and community
engagement in driving measurable improvements in public
health outcomes.

1.6. Scope and Limitations of the Study

This study focused on four purposively selected sites
within Ethiopia Shashemene Woreda, Shashemene Town,
Hawassa Town, Kuyera Town, and Wondo-Genet chosen for
their diverse socio-economic conditions, urbanization levels,
and established One Health rabies programs with available
data. This selection enabled comparative analysis across
varied demographic and health infrastructure contexts.

Limitations include potential recall bias, differences in
baseline rabies prevalence, and variability in program design
and implementation, which may affect generalizability.

Nonetheless, the study offers valuable insights for
adapting rabies control interventions in similar Ethiopian and
low-resource settings.

2. Methodology

2.1. Research Design

This study employed a mixed-methods case study design,
integrating quantitative household surveys and health records
with qualitative interviews and focus group discussions, to
critically assess the effectiveness of selected community-
based One Health interventions for rabies prevention and
control. The research was conducted between February and
May 2025 across four urban centers in Ethiopia, Shashemene,
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Hawassa, Kuyera, and Wondo Genet using a comprehensive,
integrative approach.

2.2. Selection of Case Studies

Four locations were purposively selected to capture
diverse  implementation  environments and  enable
comparative analysis. Shashemene Town and Woreda (17
kebeles) was chosen due to its dense human and canine
populations, high rabies incidence, and active public health
interventions.

Hawassa Town, a regional capital with institutionalized
health services, had prior involvement in One Health pilot
projects. Kuyera Town represented peri-urban dynamics with
limited veterinary infrastructure, while Wondo-Genet Town
was selected for its environmental diversity and history of
community health education initiatives. These varied
contexts supported a comprehensive understanding of rabies
control efforts [21].

2.3. Study Settings and Population Description

The research was conducted across four purposively
selected sites characterized by active Community-Based One
Health Programs targeting rabies prevention and control:
Shashemene Town and its 17 kebeles, Hawassa Town,
Kuyera Town, and Wondo-Genet Town.

These sites were chosen to capture diverse socio-
ecological contexts, varying levels of program
implementation  maturity, and differing community
engagement dynamics, which collectively facilitate a
comprehensive evaluation of program effectiveness.

The sample size determination was grounded on statistical
rigor to ensure precision and representativeness across
heterogeneous populations. The formula for estimating
sample size in proportion studies was utilized due to its
robustness in large population settings and unknown
population proportions [3]. This method is optimal for cross-
sectional studies aiming to estimate population parameters
with predefined precision and confidence levels. The formula
applied:

no = (Z**p*(1-p))/e?

Where:

ne = initial sample size estimate,

Z = critical value corresponding to the desired confidence
level (1.96 for 95% confidence interval),

p = estimated proportion of the population exhibiting the
attribute of interest, set at 0.5 to maximize variance and
thereby ensure the most conservative sample size estimation,

e = acceptable margin of sampling error (precision), fixed
at 0.05.

By substituting these values: no = (1.96) 2 x 0.5 x (1-0.5) /
(0.05) == 384.16.
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A minimum sample size of 384 respondents was
calculated to ensure sufficient statistical power and validity.
A proportionate stratified random sampling method allocated
this sample across four study sites based on population

density and program coverage, capturing diverse
demographic subgroups like household heads, health
workers, and officials.

While design effect and non-response rates were

considered, resource constraints limited adjustments, which
were addressed during analysis through survey weighting.
This rigorous sampling approach supports the study’s ability
to generate reliable and generalizable insights into the
effectiveness of community-based One Health rabies
prevention programs across varied Ethiopian contexts.

2.4. Data Collection Methods

A comprehensive mixed-methods design was employed to
capture both qualitative and quantitative dimensions of
rabies prevention.

Qualitative data were collected through Focus Group
Discussions (FGDs) with community leaders, veterinary staff,
and health extension workers to explore local perceptions
and socio-cultural factors influencing rabies control. Key
Informant Interviews (KlIs) with senior officials from health,
veterinary, and NGO sectors provided strategic insights into
intersectoral coordination and program implementation.

Quantitative data involved structured household
questionnaires assessing knowledge, attitudes, and practices
(KAP), wvaccination history, and healthcare access,
complemented by epidemiological data from health centers
and veterinary clinics on rabies cases, PEP, and vaccination
coverage.

Secondary data, including health records, policy
documents, and surveillance reports, were also reviewed to
triangulate findings and strengthen the study’s evidence base.

2.5. Data Analysis Techniques

A rigorous thematic analysis was conducted using NVivo
software to systematically code, categorize, and interpret
qualitative data obtained from Focus Group Discussions
(FGDs) and Key Informant Interviews (KIIs), thereby
revealing nuanced patterns and emergent themes.
Concurrently, quantitative data were analyzed using either
STATA or SPSS, where descriptive statistics (frequencies,
percentages, and means) were employed to summarize
sample characteristics.

Inferential statistical techniques were applied, including
chi-square tests for associations between categorical
variables, Mann-Whitney U tests for comparing group
differences in non-parametric data, and multivariate logistic
regression models to identify significant predictors of key
knowledge, attitude, and practice (KAP) indicators.
Furthermore, composite scores were computed for core KAP
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dimensions, and a Spearman’s rho correlation matrix was
constructed to examine the strength and direction of
interrelationships among these composite measures.

2.6. Ethical Considerations

Ethical clearance was obtained from the relevant
institutional review board. Verbal and written consent was
collected from all participants, and confidentiality was
strictly maintained.

3. Selected Case Studies-Based One
Health Programs

3.1. Case Study: Shashemene Town and Woreda

The Shashemene program aimed to enhance surveillance,
increase vaccination coverage, and improve public education
on rabies through a coordinated approach between human
and animal health services.

Key activities included annual mass dog vaccination
campaigns, rabies awareness programs in schools, and
training sessions for both health and veterinary workers. As a
result, the program led to improved coordination between
veterinary and public health offices, with a 40% increase in
rabies reporting compared to the baseline.

3.2. Case Study: Hawassa Town

This pilot project integrated rabies surveillance into
routine healthcare and promoted cross-sector reporting.
Program activities included the use of a mobile reporting app,
regular school outreach, quarterly cross-sector meetings,
mobile clinics, veterinary health days, and the
implementation of an interagency data-sharing platform.

Improved coordination resulted in a 35% reduction in
post-bite infection rates and enhanced early detection of
outbreaks. Outcomes included a notable reduction in human
rabies deaths and improved case management due to faster
response times.

3.3. Case Study: Kuyera and Wondo Genet
Towns

The program, implemented by the woreda health and
livestock offices, focused on enhancing community
education and reducing barriers to vaccination access
through community-based education, dog vaccination via
mobile clinics, and the engagement of religious leaders.

Activities included annual vaccination campaigns, school
awareness sessions, joint outbreak response drills, and
widespread use of local schools, religious leaders, and radio
messaging for public awareness. Mobile veterinary units
were used to deliver vaccines, particularly to remote areas.
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Preliminary findings showed an increase in dog
vaccination coverage from 24% to 56%, improved public
reporting of bite cases, and a notable rise in community
knowledge.

Despite logistical challenges affecting vaccine availability
in remote kebeles and limited infrastructure, the program
achieved moderate improvements in vaccination uptake and
community participation.

4. Result and Discussion

4.1. Demographic Characteristics

Table 1. Respondents Gender Distribution.

Variable Category Frequency (n) Percentage (%)
Male 201 524

Gender
Female 183 47.7

Total 384 100

The gender distribution within the sample exhibited a near
balance, with 52.4% of respondents identified as male and
47.7% as female. This slight male majority suggested
minimal gender bias in the data collection process, which
was crucial for ensuring that the findings were applicable
across diverse gender identities and perspectives.

The nearly equal gender representation enhanced the
generalizability of the study's outcomes, allowing for more
comprehensive insights into community behaviors and
attitudes toward rabies prevention.

Previous studies on rabies awareness and prevention
frequently reported gender disparities, with notable findings that
males often exhibited higher engagement in vaccination
programs, potentially due to socio-cultural influences that
encouraged male-dominated health-seeking behaviors [19, 20].

The balanced gender representation in this study indicated
that community-based One Health interventions might have
resonated equally across genders, which was critical for
fostering a more inclusive approach that encouraged broader
engagement and participation in rabies prevention efforts.
Such inclusivity was key in addressing public health
challenges that required comprehensive community buy-in
for effective implementation.

Table 2. Respondents Level of Education.

Variable Category Frequency (n) Percentage (%)
Education  No formal 13.0
Level education ’
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Variable Category Frequency (n) Percentage (%)
Primary 120 313
Secondary 140 36.5
Tertiary 74 19.3

Total 384 100

The educational attainment of respondents revealed that
13.0% had no formal education, while 31.3% had completed
primary education, 36.5% had achieved secondary education,
and only 19.3% had attained tertiary education. This
distribution reflected ongoing inequalities in educational
access and highlighted the importance of educational
initiatives in the study population.

The relatively low percentage of individuals with tertiary
education aligned with findings from various regions, where
lower educational levels were linked to reduced health
literacy, which adversely affected awareness and preventive
health behaviors regarding diseases such as rabies [1].

Lower health literacy could have led to misunderstandings
about disease transmission, prevention, and the importance
of vaccination.

The need for targeted educational initiatives to bolster
knowledge in communities with limited access to advanced
education was, therefore, deemed imperative. Programs that
enhanced educational resources and provided culturally
appropriate  materials promoted health literacy and
empowered individuals to take proactive steps in their health
practices, particularly in preventing rabies.

Table 3. Respondents Residencial Status.

Category Freqiency (n)  Percentage (%)
Rural 160 41.7

Residence

Type Urban 180 46.9
Peri-urban 44 11.5

Total 384 100

The residential status distribution indicated that 41.7% of
respondents lived in rural areas, 46.9% in urban areas, and
11.5% in peri-urban settings. This demographic structure not
only reflected the characteristics of the selected study sites,
such as the predominantly urban nature of Hawassa and the
peri-urban features of Kuyera, but also highlighted the
unique health challenges present in each area.

Research focusing on zoonotic disease management
demonstrated that urban populations generally possessed
better access to health resources, including healthcare
facilities and vaccination programs, compared to their rural
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counterparts, who faced higher exposure risks due to greater
interactions with wildlife and livestock [2]. This disparity
necessitated targeted public health interventions that were
sensitive to the geographic and socio-economic contexts of
the population.

4.2. Knowledge Status of Rabies

Understanding the specific needs and limitations of urban,
peri-urban, and rural health systems was essential for
designing effective rabies prevention strategies, ensuring that
all segments of the population were adequately informed and
supported in their health-seeking behaviors.

Table 4. Knowledge of Rabies.

Question Response Option
. Yes
Heard of rabies?
No
Dog bite

Rabies transmission mode
Cat scratch

Airborne

Consuming undercooked meat

Dogs
Cats

Bats
Animals that can carry rabies
Livestock

Rodents
Not sure
Yes

Rabies preventable? No

Not sure

The data revealed high awareness of rabies, with 93.8% of
respondents indicating they had heard of the disease, and
91.1% recognizing dog bites as a primary transmission route.
Such strong awareness levels mirror findings from similar
studies, emphasizing the success of community education
campaigns that have effectively communicated the risks
associated with rabies [18].

However, the persistent misconceptions regarding
alternative  transmission modes, including airborne
transmission, highlighted significant knowledge gaps that
need addressing. These gaps could lead to public
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Frequency (n) Percentage (%)
360 93.8
24 6.3
350 91.1
90 23.4
10 2.6
15 39
355 92.4
180 46.9
95 24.7
60 15.6
35 9.1
20 52
320 83.3
30 7.8
34 8.9

complacency about rabies transmission that are preventable
through education.

Continued educational interventions were necessary to
clarify these risks and reinforce the message that rabies is a
preventable disease, should individuals adopt appropriate
behaviors, such as vaccinating pets and seeking timely
medical intervention after potential exposure.

Regular refresher education programs could help to
solidify knowledge and update community members on the
latest guidelines and strategies for controlling and preventing
rabies.
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Rabies Transmission Modes

300 F

150 |

Number of Responses
N
3
8

100

50 F

Dog bite Cat scratch

Airborne Undercooked meat

Figure 1. Rabies Transmission modes.

The illustration of transmission modes revealed that dog
bites were predominantly recognized as the primary route of
rabies transmission among respondents. This finding aligned
with the successful messaging of health campaigns aimed at
boosting understanding of how rabies spreads.

However, the lower awareness of alternative transmission
routes, such as cat scratches, reflected significant gaps in
community knowledge that warrant further attention in
educational materials [3].

Lacking awareness about multiple transmission avenues
might probably could hinder prevention efforts, as
individuals may not react adequately to potential exposure
from sources other than dogs. Comprehensive educational
initiatives must, therefore, encompassed all vectors of rabies
transmission and clarify public misconceptions.

Future campaigns should integrate interactive components,
such as community workshops and targeted outreach, to
effectively convey this critical information, enabling
individuals to better understand not just how rabies spreads,
but also the multifaceted approach required for prevention.

Is Rabies Preventable?

Not sure

Yes

Figure 2. Rabies prevention.

An overwhelming majority of respondents (83.3%)
believed that rabies is preventable. The finding was
encouraging and aligned with prior researchers who
suggested that a robust belief in vaccination efficacy
typically drives higher uptake of preventive measures [7, 11].
However, the minority (7.8%) who were unsure or disagreed
about the preventability of rabies indicated areas requiring
enhanced communication and targeted messaging.

This highlighted the necessity for public health initiatives
to focus on dispelling myths about rabies and the
effectiveness of vaccinations while emphasizing the
community's active role in prevention efforts. Educational
campaigns should leverage local success stories and data to
illustrated the positive impacts of vaccination and effective
rabies management.

By employing relatable narratives and local examples,
health officers, could certainly strengthen community
confidence in prevention methods, potentially increasing
participation in vaccination programs and other preventive
measures.

4.3. Attitudes Toward Rabies Control

Table 5. Attitudes Toward Rabies Control.

F P
Question Response (nr)equency (‘;r)centage
(1)

Not serious 40 10.4
Perceived
seriousness of querately 180 469
rabies serious

Very serious 164 42.7
Responsibility Government 60 15.6
for prevention Veterinarians 30 7.8
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F P
Question Response (I:’)equency ( ‘;r)centage
(1]
Health 40 l04
workers
Community 50 13.0
All of the 204 31
above
Yes 310 80.7
Belief in animal No 40 104
vaccination
Not sure 34 8.9

A substantial proportion of respondents expressed a
serious perception of rabies, with 42.7% rating it as very
serious. Furthermore, 53.1% acknowledged that preventing
rabies requires collaborative efforts from all sectors,
reflecting a sense of community responsibility in health
interventions. These attitudes resonated with findings from
similar research, highlighted that the critical role of
community engagement and perceived severity in promoting
health-seeking behaviors [1, 7].

However, the 10.4% who characterized rabies as "not
serious™ represented a segment of the population that might
probrequire targeted educational interventions to enhance
urgency and awareness regarding rabies prevention.

Interventions could be designed to directly address the
misperceptions held by this group, possibly through focused
community dialogues or informative campaigns emphasizing
factual information about rabies's health impacts.

Moreover, fostering an environment where community
members feel empowered to participate in prevention efforts
may amplify these attitudes, creating a sense of shared
ownership over community health.

Perceived Seriousness of Rabies

Not serious

Moderately serious

Very serious

Figure 3. Perceived seriousness.

The distribution of perceived seriousness indicated that a
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significant portion of respondents (46.9%) view rabies as
moderately serious, reinforcing the need for educational
campaigns to elevate the perceived urgency of rabies
prevention.

Similar studies have shown that enhanced urgency can
lead to increased community action and engagement in
preventive health measures [5]. For effective public health
strategies, it is critical to frame rabies not only as a local
concern but also within the broader context of public health
challenges.

Strategies that communicate the potential consequences of
rabies outbreaks, including economic impacts on livestock
and human health risks, can motivate community members
to adopt preventive behaviors more readily.

Tailoring messages that resonate with the specific values
and concerns of the community such as the implications for
family safety and livelihood could be pivotal in driving home
the seriousness of rabies and mobilizing action.

Belief in Vaccination Effectiveness

200

Responses
I3
2

1
S

Yes [ Not sure

Figure 4. Belief in vaccination effectiveness.

The high belief in the effectiveness of vaccination (80.7%)
was indicative of positive community attitudes toward rabies
prevention, and this was in corroborating with similar
findings from other studies linked favorable beliefs about
vaccination with increased participation in vaccination
programs [6, 21].

Nonetheless, the 10.4% who doubt vaccination
effectiveness highlight the presence of cultural or
informational barriers that warrant further investigation and
intervention. This subgroup may possessed beliefs rooted in
misinformation, cultural skepticism regarding vaccines, or
unfavorable past experiences with health interventions.

Addressing these doubts through culturally sensitive
educational materials, engaging key community leaders in
advocacy efforts, and sharing positive vaccination
experiences could help to shift perceptions.

Moreover, community forums and discussions could also
provide platforms for addressing concerns directly,
increasing trust in vaccination programs and promoting
higher engagement in rabies preventive measures.
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4.4. Existed Practices & Behaviors

Table 6. Practices & Behaviors.

. Response Frequency Percentage

O Option (n) (%)
Yes 200 52.1

Vaccinated pets

against rabies? No 140 36.5
Not applicable 44 11.5
Washwound 72.9
and hospital

Action if bitten g nothing 20 52

by suspected o -

rabid animal Visit traditional 64 16.7
healer
Other 20 52
Always 160 41.7

Report animal

bites to Sometimes 140 36.5

authorities Never 84 219

The practices observed revealed that only 52.1% of pets
were vaccinated against rabies, and a significant proportion
of respondents (72.9%) indicated they would seek medical
attention following a suspected rabies bite.

However, the reliance on traditional healers (16.7%) and
the relatively low reporting rates for animal bites (41.7%)
would always report suggested a need for interventions that
encourage  formal  health-seeking  behavior  while
accommodating traditional practices.

This finding aligned with similar studies, indicating
traditional healing practices can compete with formal
medical advice, creating barriers to effective health delivery
in communities [7].

In light of these observations, public health initiatives
should focus on building partnerships with traditional healers
to enhance their roles in health education while ensuring that
formal medical solutions that are equally accessible and
emphasized.

Furthermore, health services could introduce community-
based campaigns that encourage timely reporting of bites,
illustrating the importance of quick medical intervention
alongside cultural practices that individuals might prefer.

Pet Vaccination vs. Bite Reporting

Frequency

Yes/Always

No/Sometimes

Wl Vaccinated Pets
s Reporting Bites

NA/Never

Figure 5. Pet vaccination vs. bite reporting frequency.

The lack of a clear correlation between pet vaccination
rates and bite reporting behaviors suggested multiple
influencing factors, such as community trust in health
authorities and perceived efficacy of reporting.

Recent studies have, similarly, found that health-seeking
behavior is not solely dictated by vaccination status; instead,
it can be influenced by socio-cultural context, individual
experiences, and community relationships with health
institutions [12].

This complexity indicated that multi-faceted approaches
could be necessary to address these behavioral dynamics.
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Strategies could include educational campaigns that
emphasize the importance of both vaccination and reporting
as complementary components of rabies prevention,
accompanied by outreach activities that build stronger
relationships between communities and health care providers.

Improving community understanding of the local health
system and showcasing successful outcomes of reporting
may encourage more individuals to engage with health
authorities proactively.

The majority of respondents indicated they would take
appropriate actions after a suspected bite, such as washing
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the wound and seeking medical care. However, the presence
of respondents who would consult traditional healers (16.7%)
highlights cultural practices that may conflict with
established medical recommendations.

This reflects themes prevalent in public health research,
which emphasizes the need for culturally sensitive
educational approaches that respect traditional practices
while promoting modern medical advice [13]. Health
education initiatives could be more effective if they
incorporate traditional healing practices with evidence-based
medical recommendations.

By recognizing and integrating culturally significant
healing practices, public health programs may improve
overall health outcomes and increase trust and compliance
among community members who might otherwise rely solely
on traditional methods.

4.5. Exposure to One Health Program

Action Taken After Suspected Bite

Other

Traditional healer

5.2%

Table 7. Exposure to One Health Program.

Question Response Option
Heard of One Health rabies control Yes
program? No

Community health worker

Radio/ TV

Source of info (multiple responses) Posters

Local meeting
Others

Yes
Participated in rabies prevention

campaign? No

Not sure
Not effective
Slightly effective

Effectiveness rating Moderately effective

Effective

Very effective

The moderate awareness of the One Health program, with
65.1% of respondents having heard of it, suggested that
community engagement initiatives may need enhancement to
reach broader audiences effectively. The varied perception of
program effectiveness, with 31.6% rating it “effective” on a
scale of effectiveness, indicates that while some community
members have benefited from the program, there are
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10:5% Do nothing
6.2%
78.1%
Wash wound & hospital
Figure 6. Action taken after suspected bite.

Frequency (n) Percentage (%)
250 65.1

134 349

180 72.0

130 52.0

90 36.0

110 44.0

25 10.0

190 49.5

170 443

24 6.3

20 53

50 13.2

90 23.7

120 31.6

80 21.1

opportunities for improvement.

This finding corroborated with research that underscored
the importance of local engagement in health education
programs; effective communication and outreach are
paramount for maximizing impact and ensuring that
community needs are being met [14].

Strategies to bolster awareness might include targeted
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outreach using different communication channels tailored to
community preferences, ensuring that critical health
messages reach all segments of the population.

Continued monitoring and assessment of program
effectiveness based on community feedback can guide
adjustments and improvements in strategies, thereby
reinforcing community participation and support for One
Health objectives.

Sources of One Health Information

Frequency

Radio/TV

Posters Meetings

Figure 7. Source of information.

The reliance on community health workers (72%) and
media (52%) as primary sources of information, reflected the
pivotal role in promoting awareness of rabies control and
prevention strategies.

These findings resonated with literature, demonstrating
that leveraging local resources enhances the effectiveness of
health communication strategies [16]. The significant
reliance on local health workers may thus suggested that
community members trust information delivered through
familiar and accessible channels.

To capitalize on this trust, public health initiatives could
train community health workers extensively in rabies
education while empowering them to be advocates for
preventive health measures within their communities.

Furthermore, utilizing diverse media formats including
radio, social media, and traditional events could broaden
outreach and reinforce critical messages across different
demographic groups, enhancing the overall impact of health
education efforts.

The distribution of ratings skewed towards moderate
effectiveness suggested potential areas for program
improvement. With 31.6% rating it "effective” there was an
acknowledgment that while some community members
perceive significant benefited from the One Health initiative,
others may not fully appreciate its impact.

This touched upon the importance of participant feedback
for continuous improvement in health initiatives [17, 22].
Engaging participants actively in discussions about program
strengths and weaknesses can yield valuable insights for
program coordinators.

72

Distribution of One Health Program Effectiveness Ratings

Frequency

25 EX) 35
Effectiveness Rating

Figure 8. Effectiveness rating distribution.

Strategies such as focus group discussions and community
forums could effectively gather qualitative data on
experiences with the program, informing adjustments that
align better with community expectations and needs. This
participatory approach not only enhances the program's
responsiveness but also fosters a sense of ownership among
community members regarding their health interventions.

4.6. One Health Program Participation and
Vaccination

Table 8. Chi-square test: Gender vs. Pet Vaccination.

Vaccinated Pets  Vaccinated Pets

Gender (Yes) (No) Total
Male 110 70 180
Female 90 70 160

Chi-square test *(1) = 0.57, p = 0.45 (ns)

The chi-square analysis revealed that there was no
significant association between gender and pet vaccination
status (y*(1) = 0.57, p 0.45). This suggested that
vaccination practices were gender-neutral, which aligned
with similar findings in other research contexts, indicated
that health-seeking behaviors may not significantly differ by
gender [17].

The absence of a gender effect may reflected the success
of inclusive health education strategies that address broader
community needs rather than targeting specific gender
demographics.

Understanding this aspect is essential for developing
tailored public health interventions that prioritize equitable
health outcomes, ensuring access and outreach are provided
regardless of gender identity.

This indicated an opportunity to further promote
consistent health practices across all segments of the
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population, reinforcing the idea that effective rabies

prevention is a community-wide responsibility.

Table 9. Chi-square test: Education Level vs. Heard of Rabies.

Heard Rabies Heard

Education Level (Yes) Rabies (No) Total
No formal education 30 20 50
Primary 110 10 120
Secondary 135 5 140
Tertiary 85 0 85

Chi-square test ¥*(3) = 25.8, p < 0.001

The significant correlation between education level and
rabies awareness (y*(3) = 25.8, p < 0.001) underscored the
critical role of education in increasing health literacy and
awareness. This aligned with other studies demonstrating
that formal education plays a vital role in shaping public
awareness and health-related behaviors [9].

The positive relationship indicated that higher educational
attainment correlates with better understanding and
engagement in health practices, emphasizing the need for
educational interventions tailored to reach less-educated
populations effectively.

Public health initiatives must hence implement outreach
that specifically targets low-education groups, utilizing
straightforward messaging and culturally relevant materials
to bridge the gap in knowledge.

By improving educational access and resources,
communities may experience enhancing awareness and

proactive health behaviors regarding rabies control and
prevention strategies.

The observed higher pet vaccination rates among
individuals who participated in One Health programs
suggested that such initiatives effectively promote preventive
behaviors. Similarly, this finding supported by previous
studies, stated as active involvement in health initiatives,
such as community-led vaccination programs, correlates
positively with improved health outcomes [10, 13].

The correlation emphasized the importance of engaging
community members in the design and implementation of
health interventions, allowing for a greater sense of
ownership and responsibility toward pet ownership and
vaccination.

Future research might explore the specific elements of
program participation that motivate vaccination behaviors,
enabling program managers to replicate successful
components across other health initiatives.

Vaccination by Program Participation

. Vaccinated
NN Not Vaccinated

1501

Respondents

100 |

Yes No

Figure 9. Vaccination status by program participation.

Table 10. Logistic Regression Predicting Good Rabies Knowledge.

Predictor B SE Wald ?
Age 0.02 0.01 4.00
Gender (Female=1) -0.15 0.25 0.36
Education

Primary 1.10 0.40 7.56
Secondary 1.70 0.42 16.39
Tertiary 2.20 0.45 23.96
Residence (Urban=1) 0.30 0.20 2.25
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Odd Ratio (OR)
Sig.

Exp (B) 95% Ci
0.045 1.02 1.00 - 1.04
0.55 0.86 0.55-1.34
0.006 3.00 1.37-6.56
<0.001 5.47 2.59-11.53
<0.001 9.02 3.96 - 20.54
0.13 1.35 0.93-1.96
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The logistic regression analysis result illustrated in table
10 showed that education level as a strong predictor of rabies
knowledge, with tertiary education showing the highest OR
(9.02, p < 0.001). The positive association between age and
knowledge (OR = 1.02), furthermore, emphasized the role of
education in fostering health literacy. The finding was
corroborated by researchers, identified that educational
attainment is a critical factor in the acquisition of health
knowledge [1, 6].

This suggested public health initiatives should focus on
educational strategies that not only promote general
awareness but also cater to specific demographic
characteristics, such as educational background and age
groups.

Enhanced educational programs can thus equiped
individuals with the knowledge and skills necessary for
effectively combating rabies, suggesting a path forward for
stronger health literacy within the community.

Table 11. Effectiveness Ratings by Participation in One Health
Program.

Group N Mean Rank Sum of Ranks
Participated 190 215.7 41,000
Not Participated 170 165.5 28,135

Mann-Whitney U = 9500, p < 0.001

The Mann-Whitney U test demonstrated a significant
difference in effectiveness ratings between participants of the
One Health program and non-participants (U = 9500, p <
0.001). This result substantiated that the perceived value of
active program engagement, aligning with research identified
as participant involvement as a key driver of success in
health initiatives [18, 22].

The finding indicated that greater exposure to and
participation in educational health programs correlate with
increased satisfaction and awareness of rabies prevention
strategies. Future program designs should actively encourage
and facilitate community engagement, potentially
incorporating  participatory  elements that empower
individuals to contribute to program development.

Engaging participants not only enhances program
effectiveness but also fosters community ownership, which is
pivotal for sustainable public health interventions.

4.7. Composite Scores (Knowledge, Attitude,
Practice)

The correlation analysis revealed meaningful associations
among knowledge, attitudes, and practices, with knowledge
showing strong correlations with attitudes (r = 0.45) and
practices (r = 0.35).
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These findings highlighted the interconnected nature of
knowledge, attitudes, and practices in health behavior
models and advocate for a multifaceted approach to
community health education. This correlation reinforced
existing literature suggesting that improving knowledge is
integral to fostering positive attitudes and practicing
preventive measures regarding rabies [12, 19].

Comprehensive educational strategies that target all three
dimensions knowledge enhancement, attitude adjustment,
and practice development can significantly improve
community health behaviors.

By integrating educational efforts that link knowledge to
actionable practices, public health initiatives can create a
more informed and proactive population regarding a
systematic rabies prevention and control methods, as well.

Table 12. Composite Scores Correlation Matrix (Spearman’s rho).

Variables KS AS PS ES
Knowledge Score (KS) 1.00

Attitude Score (AS) 0.45 1.00

Practice Score (PS) 0.35 0.40 1.00

Exposure Score (ES) 0.30 0.38 0.42 1.00

Note: p<0.01

Distribution of KAP Composite Scores

Scores

| N

Attitude Practice

Knowledge

Figure 10. KAP composite scores to show distribution and outliers.

4.8. Summary of Key Findings

This study assessed the effectiveness of community-based
One Health rabies prevention programs across four Ethiopian
towns using a mixed-methods design involving 384
participants. A notably high level of general rabies
awareness was observed (93.8%), with dog bites widely
acknowledged as the primary transmission pathway.
Educational attainment demonstrated a strong positive
association with accurate knowledge respondents possessing
tertiary  education  exhibited  significantly  higher
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comprehension of rabies-related facts. Participation in One
Health initiatives correlated with increased rates of pet
vaccination and more proactive community attitudes toward
rabies prevention.

However, critical knowledge gaps and misconceptions
regarding transmission routes persisted, compounded by a
continued reliance on traditional healers and the
underreporting of bite incidents. Cultural norms and
constrained access to formal healthcare services emerged as
significant barriers to effective prevention.

The moderate outreach of existing One Health programs
underscored the need for intensified community engagement
and geographic expansion to optimize programmatic impact.
Culturally sensitive health education designed to align with
traditional belief systems was identified as essential for
fostering public acceptance and enhancing program efficacy.

The study further emphasized the importance of
multisectoral collaboration, reinforcing the value of
integrated approaches in achieving sustained health
outcomes. Notably, programs implemented in Shashemene
and Hawassa demonstrated increased rabies case detection
and reductions in infection rates, highlighting the tangible
benefits of coordinated, cross-sectoral action.

Nonetheless, the durability and scalability of these
outcomes will depend on continued outreach, strategically
designed awareness campaigns tailored to diverse literacy
levels, and deeper stakeholder integration. Embedding the
One Health paradigm within national health policy
frameworks and building local institutional capacity are
imperative for maximizing the long-term effectiveness of
rabies control initiatives. Addressing sociocultural beliefs
and structural resource limitations remains central to
achieving sustained public health impact in rabies prevention
and control.

5. Conclusion and Recommendations

This study demonstrates that community-based One
Health interventions are highly effective in advancing rabies
control by elevating public knowledge, enhancing
multisectoral collaboration, and increasing vaccination
coverage among domestic animals. Critical success factors
included targeted, context-sensitive education, the cultivation
of community trust, and heightened program visibility.
Although overall awareness of rabies was strong, persistent
deficits in understanding and preventive behaviors
particularly among rural and less-educated populations
highlight the necessity for sustained, culturally tailored
educational initiatives. The pivotal role of collaborative
frameworks and community ownership was underscored as
essential for fostering durable, health-promoting behavior
change. Sustainable impact will require expanding program
scope, integrating traditional healing practices with formal
healthcare systems, and institutionalizing the One Health
approach within national disease prevention policies. Based
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on these findings, the study recommends scaling up rabies
education through culturally appropriate, literacy-adaptive
materials; formally engaging traditional healers and
community leaders to enhance local buy-in and participation;
and establishing robust, regular intersectoral coordination
mechanisms at the local government level to maintain cross-
sector collaboration. Furthermore, leveraging mass media
campaigns, school-based programs, and community health
workers will be key to broadening awareness and reinforcing
One Health initiatives. Finally, deploying mobile veterinary
and healthcare units is imperative to reach remote and
underserved populations, ensuring equitable access and
maximizing the inclusivity and effectiveness of rabies
prevention efforts nationwide.

6. Future Direction

Subsequent investigations should prioritize longitudinal
assessments to elucidate the durability of behavioral
modifications and epidemiological shifts attributable to One
Health program participation. Moreover, comprehensive
national-scale implementation coupled with the integration
of cutting-edge digital epidemiological surveillance and real-
time data analytics platforms is critical to augment early
warning mechanisms and enable precision-targeted, agile
responses for rabies outbreak mitigation.
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Appendix

Definitions of Key Terms

Rabies: A fatal viral disease affecting the central nervous
system, transmitted mainly through the bite of infected
animals.

One Health: A holistic approach recognizing the
interconnection between human, animal, and environmental
health.

Zoonosis: A disease transmissible between animals and
humans.

Post-Exposure Prophylaxis (PEP): Emergency medical
treatment to prevent rabies infection following exposure.

KAP Survey: A structured questionnaire evaluating
knowledge, attitudes, and practices in a population.

Community-Based Intervention: A program initiated and
implemented at the grassroots level with community
participation.
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