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ABSTRACT
This study aimed to assess the distribution of rabies in Hurungwe District, Mashonaland West, Zimbabwe, focusing on its causes, extent, and preventive measures. A mixed-methods research design was used, combining  surveys and interviews. A total of 300 households were randomly selected using a simple random sampling approach to ensure representativeness. Structured questionnaires captured quantitative data, while semi-structured interviews provided qualitative insights. The study sought to uncover the underlying drivers of rabies outbreaks, their public health implications, and the effectiveness of current control measures. Data were analyzed using descriptive statistics and thematic analysis. Quantitative analysis highlighted key issues such as unvaccinated domestic dogs (mean = 4.25, SD = 1.128) and poor waste management (mean = 4.25, SD = 0.839) as significant contributors to rabies prevalence. Thematic analysis revealed recurring outbreaks, limited healthcare access, and the economic burden of rabies as major challenges. For example, over 57% of respondents aged 46 years and above emphasized the public health and economic strain caused by rabies outbreaks. The reliability of the data was confirmed with high Cronbach Alpha values across constructs, including 0.824 for preventive measures. The study concluded that rabies remains a significant challenge in Hurungwe District, driven by insufficient vaccination coverage, low public awareness, and inadequate healthcare resources. Recommendations included enhancing vaccination campaigns, improving public health education, and integrating traditional practices with modern methods to increase community engagement and participation. Future research was encouraged to explore innovative solutions for sustainable rabies control and prevention strategies tailored to resource-limited settings.
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CHAPTER ONE: INTRODUCTION AND BACKGROUND OF THE STUDY
1.1 Introduction
Rabies is a viral disease that affects mammals and is primarily transmitted through the bite of an infected animal. In Zimbabwe, rabies poses a significant public health threat, particularly in rural areas such as Hurungwe District. This research seeks to understand the distribution of rabies in the region and propose effective measures to control and prevent its spread. Be-Nazir et al., (2018) mentions that the scarcity of precise data regarding the distribution of rabies within specific districts, such as Hurungwe in Mashonaland West, highlights the critical importance of conducting localized studies to gain a comprehensive understanding of the disease dynamics at a micro-level. Located in a predominantly rural area of Zimbabwe, Hurungwe faces unique barriers in managing rabies, including limited access to essential healthcare services, veterinary resources, and public awareness initiatives. Moreover, the inadequate availability of preventive measures such as vaccination programs for animals and post-exposure prophylaxis for humans further compounds the heightened risk of rabies transmission within the district (DALRRD, 2019).
In Zimbabwe, the first rabies vaccine is typically administered to livestock, such as cattle, sheep, and goats, between 3 to 6 months of age. The second vaccine is given within 1 year of the initial vaccination, followed by subsequent booster shots every 1 to 3 years, depending on the vaccine type and local regulations (Department of Veterinary Services Zimbabwe, 2024). Vaccination intervals may vary based on the specific risk factors and epidemiological considerations in different regions of Zimbabwe. Rabies vaccines for animals must be stored and handled according to strict guidelines to maintain their efficacy and safety. The vaccines should be stored in a refrigerated environment between 2 to 8 degrees Celsius to prevent degradation and maintain potency (Department of Veterinary Services Zimbabwe, 2024). Proper labelling, tracking of expiration dates, and adherence to cold chain management protocols are essential to ensure the quality of the vaccine. Vaccines should be protected from light and fluctuations in temperature during transport and administration to guarantee their effectiveness (DALRRD, 2019).
Rabies vaccines are typically administered by trained veterinarians or authorized personnel at veterinary clinics, animal health centres, or during outreach vaccination campaigns. The vaccine is typically injected subcutaneously or intramuscularly, following proper sterilization procedures to prevent contamination (Grover et al., 2018). Owners of pets and livestock are encouraged to ensure their animals receive timely and regular rabies vaccinations to protect them from the fatal disease and contribute to the overall rabies control efforts in Zimbabwe (Department of Veterinary Services Zimbabwe, 2024).
1.2 Background of the study
Rabies is a severe zoonotic disease caused by the Lyssavirus and transmitted primarily through bites from infected mammals, particularly dogs. Globally, the disease causes approximately 59,000 human deaths annually, with the majority occurring in Asia and Africa (World Health Organization [WHO], 2021). Despite being vaccine-preventable, rabies remains endemic in over 150 countries due to insufficient vaccination coverage and limited access to post-exposure prophylaxis (PEP). The WHO’s Zero by 30 initiative seeks to eliminate dog-mediated rabies deaths by 2030, highlighting the global commitment to eradicating this disease (WHO, 2022).
Sub-Saharan Africa accounts for approximately 36% of the global rabies burden, with an estimated annual economic cost of over $500 million (Hampson et al., 2021). Limited veterinary services, poor public awareness, and unvaccinated dog populations contribute to the high prevalence. Rabies disproportionately affects children under 15 years, who constitute 40% of bite victims (WHO, 2021). In rural areas, the disease's management is further complicated by insufficient healthcare infrastructure and the underreporting of cases.
In Zimbabwe, rabies remains a public health priority, with frequent outbreaks reported in rural districts. Between 2020 and 2023, the Ministry of Health and Child Care documented over 1,200 suspected rabies cases, with an increasing trend attributed to inadequate dog vaccination campaigns (Shereni et al., 2022). Rural areas such as Mashonaland West face heightened risks due to a high prevalence of stray dogs and limited veterinary services. The country faces challenges in implementing national rabies elimination strategies, including insufficient funding and logistical barriers.
Hurungwe District, located in Mashonaland West Province, is particularly vulnerable to rabies outbreaks. A 2023 study reported that over 70% of households in the district had experienced dog bites, with less than 30% of bite victims accessing timely PEP (Chikasha & Moyo, 2023). The high number of unvaccinated dogs and the lack of awareness campaigns have exacerbated the situation. Additionally, healthcare facilities in the district are often under-resourced, limiting their capacity to manage rabies cases effectively.
Key drivers of rabies in Hurungwe District include the proliferation of stray dogs, limited public awareness about rabies prevention, and inadequate vaccination coverage. Cultural attitudes toward dog ownership and limited enforcement of animal control policies further contribute to the problem (Ngwenya et al., 2022). Poor waste management practices in the district have also created an environment conducive to the growth of stray dog populations. Rabies poses significant economic and social challenges to communities in Hurungwe District. The cost of PEP, estimated at $40 per treatment, is unaffordable for most rural households, leading to delayed or missed treatments. Moreover, the fear of rabies has disrupted livelihoods, as individuals avoid activities such as farming in areas perceived as rabies hotspots (Kambarami et al., 2023).
Interventions such as vaccination campaigns and awareness programs have been introduced in Hurungwe District, but their effectiveness is limited by inconsistent implementation and funding constraints. In 2022, a mass dog vaccination campaign reached only 45% of the target population due to logistical challenges (Mashonaland West Veterinary Services, 2022). Enhancing community engagement and strengthening healthcare-veterinary collaboration are essential to address these challenges. While rabies is well-documented at the national level, specific data on its distribution, causes, and mitigation strategies in Hurungwe District are scarce. This study seeks to fill this gap by providing localized insights into the drivers and burden of rabies in the district, offering evidence-based recommendations to inform public health and veterinary interventions.
1.3 Problem statement
Rabies remains a significant public health concern in Hurungwe District, Zimbabwe, characterized by a lack of accurate data on disease incidence and mortality rates, limited access to essential healthcare and veterinary services, and inadequate public awareness campaigns. In Hurungwe District, Zimbabwe, where approximately 13 human deaths are attributed to rabies each year, the lack of accurate data on disease incidence and mortality rates hinders effective control measures. With Africa accounting for an estimated 21,000 rabies-related human deaths annually, the urgent need for targeted interventions is underscored, especially in regions like Hurungwe. The absence of adequate vaccination programs for animals further compounds the issue, as only 5% of dogs in Zimbabwe are estimated to be vaccinated against rabies. Coupled with limited post-exposure prophylaxis availability for humans, the risk of rabies transmission persists, emphasizing the critical importance of addressing these challenges. Moreover, the sparse public awareness campaigns contribute to a lack of understanding about rabies prevention, highlighting the necessity for enhanced community education efforts in Hurungwe District to combat the prevalence of rabies and protect the local population.
1.4 Research Objectives
The main research aim of this study is to comprehensively investigate the distribution of rabies in Hurungwe District, Mashonaland West, Zimbabwe, with the overarching goal of identifying the causes of the disease, assessing its extent, evaluating existing preventive and therapeutic measures, and developing evidence-based public health policies. 
1.4.1 Specific objectives
i. To identify the cause of the rabies disease in Hurungwe District, Zimbabwe.
ii. To determine the extent of the rabies disease in Hurungwe District, Zimbabwe.
iii. To evaluate preventive and therapeutic measures for a rabies disease or rabies condition 
1.4.2 Research questions
i. How do the modes of transmission of the rabies virus vary between domestic and wild animals in the region?
ii. What are the trends in rabies incidence among humans and animals in Hurungwe District over the past five years?
iii. What are the existing gaps in vaccination programs for domestic animals and wildlife in Hurungwe District?
1.5 Research Assumptions
i. The primary cause of rabies in Hurungwe District is the high population of unvaccinated domestic and stray dogs, which act as reservoirs and vectors for the rabies virus.
ii. Rabies is endemic in Hurungwe District, with significant variability in prevalence across different communities, influenced by proximity to healthcare and veterinary services.
iii. Existing preventive measures, such as animal vaccination campaigns, are insufficiently implemented, and post-exposure prophylaxis (PEP) access is limited, contributing to the continued prevalence of rabies in the district.
1.6 Justification of the study
Rabies is a deadly viral disease that affects humans and animals, causing considerable morbidity and mortality globally. In Zimbabwe, rabies is endemic, and Hurungwe District is one of the affected areas, with frequent outbreaks reported. The disease not only affects human health but also has significant economic and social impacts, particularly in rural areas where livestock production is a vital source of livelihood. Furthermore, the lack of effective control measures and limited access to healthcare services in Hurungwe District exacerbate the problem, making it essential to investigate the distribution of rabies and identify strategies for control and elimination. The study is also justified due to the knowledge gap in understanding the epidemiology of rabies in Hurungwe District. While rabies is a well-documented disease globally, there is limited research on its distribution, causes, and consequences in Zimbabwe, particularly in Hurungwe District. This study aims to fill this knowledge gap by providing insights into the distribution of rabies, identifying its causes, determining its extent, evaluating preventive and therapeutic measures, and developing a public health policy. The findings of this study will contribute to the existing body of knowledge on rabies epidemiology and inform evidence-based interventions to control and eliminate the disease in Hurungwe District, ultimately improving public health and reducing the socioeconomic burden of rabies.















CHAPTER TWO: LITERATURE REVIEW
2.1 Overview of Rabies
According to Arias-Orozco et al., (2018) rabies, a formidable zoonotic disease, inflicts a staggering toll on a global scale, claiming an estimated 59,000 human lives annually. In the same manner Be-Nazir et al., (2018) mentioned that the burden of rabies-related mortality is particularly pronounced in Africa and Asia, because of the absence of effective vaccination programs for animals that further exacerbates the dire consequences of the disease. In Africa alone, rabies exacts a heavy toll, accounting for approximately 21,000 human deaths each year (DALRRD, 2019). This alarming statistic underscores the pressing need for coordinated efforts to control and prevent the transmission of the virus. According to Grover et al., (2018), Zimbabwe grapples with reported cases of rabies affecting both domestic and wild animals, culminating in an average of 13 human deaths annually due to this entirely preventable disease.
According to DALRRD, (2019) the cause of the disease is a complex interplay of factors, including the bacterium Pasteurella multocida, poor husbandry practices, and environmental stressors. The bacterium is commonly found in the respiratory tracts of healthy animals but can become pathogenic under certain conditions (Department of Veterinary Services Zimbabwe, 2024). Poor ventilation, overcrowding, and inadequate nutrition can contribute to the development of the disease. Additionally, stressors such as transportation, weaning, and extreme weather conditions can also play a role in the onset of the disease.
According to the Department of Veterinary Services Zimbabwe, (2024) the disease affects animals of all ages, but younger animals are more susceptible. The species most commonly affected are cattle, sheep, and goats, although other species such as pigs and horses can also be affected. There is no specific gender or breed predilection (Be-Nazir et al., 2018). The disease is typically seen in animals that are confined or in close proximity to each other, such as in feedlots or during transportation. The spatial distribution is often clustered, with multiple cases seen in the same location (Evans et al., 2019). The temporal distribution is typically seasonal, with more cases seen during the winter months.
DALRRD, (2019) states that the disease is transmitted through direct contact with an infected animal's respiratory secretions. The prevalence of the disease is estimated to be around 10-20% in affected herds. The mortality rate is typically around 5-10%, although this can vary depending on the severity of the outbreak and the effectiveness of treatment. The clinical signs of the disease can vary depending on the severity of the infection (Department of Veterinary Services Zimbabwe, 2024). Mild cases may present with coughing, sneezing, and nasal discharge, while more severe cases can present with high fever, laboured breathing, and lethargy. In severe cases, the disease can progress to pneumonia, which can be fatal if left untreated. Arias-Orozco et al., (2018) state that the clinical signs can also vary depending on the age and species of the affected animal. Evans et al., (2019) mention that diagnosis is typically made based on clinical signs, physical examination, and laboratory testing such as PCR or bacterial culture. Differential diagnosis should include other respiratory diseases such as BRSV, IBR, and Pasteurellosis. A thorough history and physical examination are essential to rule out other potential causes of the clinical signs. In some cases, a necropsy may be necessary to confirm the diagnosis (Be-Nazir et al., 2018).
LeRoux et al., (2018) remark that the disease has significant socio-economic impacts on farmers and the livestock industry as a whole. The disease can result in significant economic losses due to mortality, reduced productivity, and the cost of treatment. In addition, the disease can also impact the livelihoods of farmers and their families, particularly in resource-poor settings where livestock are a critical source of income and food security (Arias-Orozco et al., 2018). The disease can also impact the broader economy through reduced exports and increased imports.
2.2 Causes of Rabies
Rabies transmission predominantly occurs through the saliva of infected animals, especially domestic dogs. Recent research highlights unvaccinated animal populations and inadequate public awareness as pivotal factors in sustaining the disease's prevalence (Hiby et al., 2023; Cediel-Becerra et al., 2023). However, the dynamics of transmission and the role of socio-economic, cultural, and environmental factors have been increasingly emphasized in contemporary literature.
A common consensus exists on the role of unvaccinated dogs as the primary reservoir for rabies. Studies across different geographic regions demonstrate that high densities of unvaccinated stray dogs significantly increase transmission risks (Hampson et al., 2023; Manjunatha et al., 2023). Vaccination campaigns covering at least 70% of the canine population are universally endorsed as the threshold to disrupt transmission cycles (WHO, 2023). While scholars agree on the importance of dog vaccination, there is divergence regarding the effectiveness of various intervention strategies. For instance, Nguyen et al. (2023) advocate for community-based mass vaccination campaigns, whereas Taylor (2023) emphasizes the role of targeted interventions in urban areas where dog populations are denser. Furthermore, Cediel-Becerra et al. (2023) highlight the limitations of one-size-fits-all vaccination models, advocating for tailored approaches considering local socio-economic conditions.
Community awareness is widely acknowledged as a critical factor in preventing rabies. Studies suggest that low awareness levels about rabies transmission and treatment contribute to delayed or missed post-exposure prophylaxis (PEP) among bite victims (Hiby et al., 2023; Rysava & Tildesley, 2023). However, the emphasis placed on education differs, with some researchers, such as Campbell (2023), prioritizing structural solutions like improving PEP access over awareness campaigns. Environmental factors such as waste management and stray dog control play significant roles in rabies dynamics. Poor waste management practices provide abundant food sources for stray dogs, facilitating population growth and increased transmission risk (Nguyen et al., 2023). Cultural attitudes toward dog ownership, particularly in rural areas, also contribute to the prevalence of unvaccinated dogs, as highlighted by Vakuru and Kwaghe (2024).
Socio-economic barriers significantly impede rabies control efforts. The high cost of PEP, limited veterinary infrastructure, and poverty are recurrent themes in studies from developing regions. For example, Asfaw et al. (2024) reported that only 25% of rural bite victims in Ethiopia could afford timely PEP. Similarly, Manjunatha et al. (2023) identified economic disparities as a critical determinant of access to both canine vaccination and PEP. Emerging research emphasizes the importance of One Health approaches that integrate human, animal, and environmental health strategies. Cediel-Becerra et al. (2023) and Hiby et al. (2023) advocate for multidisciplinary frameworks combining vaccination, education, and ecological interventions. However, the feasibility of implementing such approaches in resource-limited settings remains debated.
The literature underscores the need for adaptive strategies tailored to local contexts. Combining mass dog vaccination campaigns with public education, community engagement, and improved PEP access appears promising (WHO, 2023; Nguyen et al., 2023). Furthermore, leveraging data-driven tools to map rabies hotspots and prioritize resource allocation can enhance the efficiency of control programs (Rysava & Tildesley, 2023).
2.3 Extent of Rabies in Rural Africa
Rabies surveillance in rural Africa is a critical yet underdeveloped component of public health systems. According to Hampson et al. (2021), the disease is heavily underreported due to limited diagnostic facilities, inadequate infrastructure, and logistical barriers in remote areas. Recent initiatives have aimed to improve data accuracy, but significant gaps persist in understanding the true burden of rabies in these regions. A near-universal agreement exists among researchers that more than 99% of human rabies cases in Africa are attributable to dog bites. Hayman et al. (2020) argue that this highlights the urgent need for sustained dog vaccination campaigns. Similarly, Mekuriaw et al. (2021) emphasize that controlling stray dog populations could significantly reduce transmission. However, the feasibility of achieving 70% vaccination coverage—a critical threshold for herd immunity—is questioned due to logistical and financial challenges.
Scholars diverge on the impact of geography and socioeconomic status on rabies prevalence. Owino et al. (2024) highlight that rural areas with limited healthcare facilities report disproportionately higher incidences. In contrast, Simeon (2024) suggests that the role of urban migration in increasing stray dog populations in peri-urban areas is an emerging concern. Both perspectives underline the need for tailored intervention strategies that consider local contexts. The effectiveness of rabies surveillance varies significantly across African nations. Briceño-Loaiza et al. (2024) note that resource-intensive surveillance systems are often concentrated in urban centres, leaving rural areas underserved. Conversely, the World Health Organization (2022) reports success in community-based surveillance models, which leverage local networks for data collection, though these remain underutilized.
Low public awareness further exacerbates the rabies burden in rural areas. Faure and Becker (2024) argue that misinformation and cultural misconceptions about rabies treatment contribute to delayed or missed post-exposure prophylaxis (PEP). Efforts to improve awareness through community education programs have shown promise but require scaling to achieve substantial impact. Vaccination campaigns remain a cornerstone of rabies control. Mekuriaw et al. (2021) advocate for mass dog vaccinations as a cost-effective solution, while Chughtai et al. (2023) stress the importance of integrating these campaigns with broader One Health initiatives. The latter approach emphasizes collaboration across veterinary, medical, and environmental sectors but has faced implementation challenges due to fragmented policymaking.
Advancements in data analytics and geospatial mapping are beginning to inform rabies control strategies. Hayman et al. (2020) highlight that hotspot mapping can optimize resource allocation, yet such tools are rarely deployed in rural Africa. There is a consensus on the potential of these technologies to bridge existing surveillance gaps if adequately funded and supported. Despite progress, achieving WHO's goal of eliminating dog-mediated rabies deaths by 2030 requires enhanced surveillance, sustained vaccination campaigns, and improved public awareness. Integration of traditional and digital surveillance tools, combined with community engagement, offers a promising pathway to reducing rabies prevalence in rural Africa (WHO, 2022; Briceño-Loaiza et al., 2024).
2.4 Preventive and Therapeutic Measures
Vaccination of domestic and stray dogs remains a cornerstone of rabies prevention. The World Health Organization (WHO) suggests that vaccinating 70% of the dog population is essential to disrupt the transmission cycle. Alemayehu et al. (2024) corroborate this, emphasizing that mass vaccination programs significantly reduce rabies incidence in endemic regions. However, Taylor (2023) critiques the logistical challenges of implementing such campaigns in resource-poor settings, highlighting the need for more scalable solutions.
PEP is universally recognized as the most effective therapeutic intervention following exposure to rabies. Nadal et al. (2023) emphasize that the timely administration of PEP, which combines rabies vaccines and immunoglobulins, effectively prevents the onset of clinical symptoms. Despite this, Lacy et al. (2024) highlight disparities in PEP availability, particularly in low-income countries, where access remains limited due to high costs and logistical constraints. Public education campaigns are widely advocated as essential for rabies prevention. Mekuriaw et al. (2021) emphasize that raising awareness about rabies symptoms and treatment options can reduce delays in seeking PEP. In contrast, Ertl (2023) argues that education alone is insufficient without concurrent improvements in healthcare infrastructure and vaccination coverage.
A growing body of literature advocates for One Health approaches that integrate human, animal, and environmental health strategies. Alemayehu et al. (2024) and Nadal et al. (2023) recommend such frameworks to improve coordination between veterinary and healthcare services. However, their implementation faces challenges due to fragmented governance and funding limitations, as noted by Nujum et al. (2024). Recent advancements in vaccine technology have the potential to enhance rabies prevention. Schneider et al. (2023) highlight intradermal vaccination as a cost-effective alternative to traditional intramuscular methods, reducing vaccine quantities without compromising efficacy. Despite these innovations, implementation has been slow due to a lack of regulatory approval in some regions.
Community involvement is critical to the success of vaccination campaigns. Mekuriaw et al. (2021) emphasize the importance of engaging local communities to ensure compliance and coverage. However, Nadal et al. (2023) report that socio-cultural barriers, such as mistrust of government programs, can hinder community participation. The economic burden of rabies poses a significant challenge to prevention and treatment efforts. Alemayehu et al. (2024) report that the cost of PEP remains prohibitive for many in low-income settings. Schneider et al. (2023) suggest that subsidized vaccination programs could alleviate these barriers, but funding constraints remain a significant obstacle.
The literature underscores the need for integrated strategies that combine vaccination, public education, and innovative delivery methods. Alemayehu et al. (2024) advocate for increased international collaboration to address vaccine inequities and strengthen healthcare systems in endemic regions. However, sustainable solutions will require not only financial investments but also political commitment and community support.













CHAPTER THREE: RESEARCH METHODOLOGY
3.1 Study Area
Hurungwe District, Mashonaland West Province, Zimbabwe, GPS Map (Coordinates: - Latitude: -16.523611, - Longitude: 29.833333). Hurungwe District is located in the northern part of Zimbabwe, which falls within the miombo woodland ecosystem (Region 4). The district is characterized by Miombo woodlands (Brachystegia spp., Julbernardia spp., and Acacia spp.), Mopane woodlands (Colophospermum mopane) and Grasslands (Hyparrhenia spp., Urochloa spp., and Digitaria spp.). Hurungwe District has a subtropical climate with three distinct seasons, Hot and wet season (November to March), Cool and dry season (April to July) and Hot and dry season (August to October). The district receives an average annual rainfall of 800-1000 mm, with most rainfall occurring during the hot and wet season. This area falls within Agro-ecological Region 4, characterized by the Miombro woodland ecosystem. In terms of climate, it is situated in region 2, which has a subtropical climate. The vegetation in this region is diverse, spanning across two sub-regions: 4.1, dominated by Miombro woodlands, and 4.2, where Mopane woodlands prevail.
[image: ]
Figure 3. 1: Location Map
3.2 Research Design
This study employed a mixed-methods research design to investigate the distribution of rabies in Hurungwe District, Zimbabwe. Mixed methods were chosen as they allowed the integration of quantitative data, such as incidence rates and vaccination coverage, with qualitative insights into local beliefs, behaviours, and health system challenges. Nadal et al. (2022) emphasized that combining these approaches is particularly effective in public health research because it provides a comprehensive understanding of complex phenomena like rabies. Additionally, the qualitative component helped contextualize quantitative findings, thereby offering a holistic understanding of the factors contributing to rabies prevalence.
The decision to use a mixed-methods design was further supported by its flexibility in addressing diverse research objectives. According to Changalucha et al. (2024), mixed methods are ideal for studies requiring triangulation to validate findings and mitigate biases inherent in using a single approach. The quantitative component quantified the extent of rabies and evaluated the effectiveness of preventive measures, while the qualitative component explored community perceptions and barriers to accessing healthcare. This combination ensured that the study captured both statistical trends and lived experiences, thus enhancing the reliability and applicability of its conclusions.
3.2 Sampling Design 
The study used a simple random sampling design to select 300 households from the population of Hurungwe District, Mashonaland West, Zimbabwe. This technique was chosen because it ensured each household had an equal chance of being selected, thereby reducing selection bias and enhancing the representativeness of the sample (Ahmed, 2024). The use of a district registry to generate the sampling frame, combined with a random number generator, further strengthened the validity and randomness of the selection process. Such an approach aligns with recommendations by Hemming et al. (2020), who emphasize the importance of randomness in ensuring unbiased and generalizable results in public health research. This sampling method was also justified based on its simplicity and cost-effectiveness, making it suitable for studies in resource-constrained settings. Ali and Al Hatef (2024) noted that simple random sampling is ideal when the population is relatively homogeneous regarding the characteristics under investigation, as was the case with households in Hurungwe District regarding rabies exposure risks. Through enabling unbiased estimates of the population parameters, this method supported the study's goal of producing findings that could be extrapolated to the entire district with a high degree of accuracy.
3.3 Sample size
The sample size for this study was 300 households, determined using the standard formula for calculating sample size in cross-sectional studies. This calculation incorporated the estimated prevalence of rabies in the district, a desired precision level of 5%, and a confidence level of 95%, consistent with best practices in epidemiological research (Halim et al., 2023). This approach ensured that the sample size was statistically robust to provide reliable and valid estimates of rabies distribution and its determinants in Hurungwe District. Zemene (2024) emphasized that accurate sample size determination is crucial in resource-limited settings to maximize the reliability of findings while minimizing resource usage.
The choice of 300 households as the sample size also reflected practical considerations such as the district's population density and logistical feasibility. Halim et al. (2023) noted that a sample size of this magnitude is sufficient to detect statistically significant relationships in public health studies, even when addressing multifactorial conditions like rabies. Furthermore, the use of simple random sampling enhanced the representativeness of the sample, ensuring that the results could be generalized to the entire district with confidence. This alignment of statistical rigor with operational feasibility validated the study's methodological design.
3.4 Data Collection Methods
A survey was utilized as a systematic method of data collection to gather information from a predefined group of participants about their characteristics, behaviours, or opinions. Surveys were valued for their efficiency in collecting both quantitative and qualitative data, allowing researchers to analyse trends and individual experiences simultaneously (McCrudden et al., 2021). Through employing structured questions, surveys provided consistency in data collection, which supported statistical analysis, while open-ended questions facilitated in-depth exploration of participant perspectives (Hirose & Creswell, 2023). This mixed approach enabled researchers to bridge numerical data with contextual insights, making surveys a versatile tool in social science research (Dawadi et al., 2021). Furthermore, their adaptability across different formats, including online and paper-based delivery, enhanced accessibility and response rates (Guetterman & Molina-Azorin, 2020).
The use of a mixed-methods survey for data collection was a deliberate choice, grounded in its ability to provide a comprehensive understanding of the research problem by integrating both quantitative and qualitative data (Harrison & Reilly, 2020). Quantitative data was leveraged to gather structured, demographic information, which facilitated identifying patterns and correlations (Guetterman & Molina-Azorin, 2020). Meanwhile, the qualitative component allowed participants to share nuanced, subjective experiences and perspectives that are often overlooked in purely quantitative approaches. This design aligns with the growing emphasis on methodological rigor and triangulation in research, ensuring both breadth and depth in data collection (Fetters & Molina-Azorin, 2020).
Moreover, the dual-section survey approach addresses the limitations inherent in standalone methods. Quantitative data provides statistical reliability, while qualitative responses offer context and richness to numerical findings, allowing for a more holistic interpretation (Hirose & Creswell, 2023). This methodological synergy is particularly valuable when exploring complex social phenomena, as it fosters a deeper understanding of participants' lived experiences (Dawadi et al., 2021). Thus, the mixed-methods survey not only maximized the scope of data collection but also ensured the findings were both empirically grounded and contextually relevant (McCrudden et al., 2021).
3.5 Data Analysis
Quantitative data were analysed using descriptive statistics to provide a summary of survey responses related to rabies prevalence and associated factors. This approach allowed for the clear presentation of central tendencies and variability, which are vital for identifying patterns and informing evidence-based decisions (Guetterman & Molina-Azorin, 2020). The use of descriptive statistics was particularly effective in transforming raw data into meaningful metrics, enhancing its interpretability for stakeholders (McCrudden et al., 2021). This aligns with the methodological emphasis on simplicity and accuracy in public health research.
Qualitative data were subjected to thematic analysis, a method recognized for its flexibility and ability to generate in-depth insights (Braun & Clarke, 2021). The approach involved coding and identifying recurring patterns across interview transcripts to understand participants' perspectives on rabies and related socio-environmental factors (Hirose & Creswell, 2023). Thematic analysis proved essential for exploring complex phenomena and deriving contextually relevant findings, offering a deeper comprehension of the lived experiences surrounding rabies exposure. Together, these methods provided a robust analytical framework that balanced statistical precision with narrative depth.
3.6 Ethical Considerations
Participants’ informed consent was obtained to ensure their voluntary participation, adhering to ethical principles of autonomy and respect (Guetterman et al., 2020). This process involved providing detailed information about the study's purpose, methods, risks, and benefits, enabling participants to make informed decisions about their involvement (Jacobson et al., 2020). Measures were taken to ensure transparency and address any concerns, a critical step in maintaining trust and ethical compliance in research (Brittain et al., 2020).
Confidentiality and anonymity were rigorously maintained to protect participants' identities and data. Data storage protocols included encryption and restricted access to ensure privacy and compliance with ethical standards (Hirose & Creswell, 2023). Anonymization of data further reduced risks, ensuring participants' information could not be linked back to them. These measures align with contemporary research ethics guidelines, emphasizing the protection of participant privacy throughout the research process (McCrudden et al., 2021).
3.7 Limitations
The study faced several limitations, particularly in obtaining comprehensive and up-to-date data on rabies cases and mortality rates in Hurungwe District. Underreporting, a common issue in many regions, emerged as a significant challenge due to incomplete or inaccurate health and veterinary records (Gelgie et al., 2022). This issue not only compromised the reliability of the findings but also posed challenges in estimating the true burden of rabies in the district. Additionally, logistical and infrastructural limitations, such as limited access to remote areas, further impeded data collection efforts (Léchenne et al., 2021). These constraints potentially led to gaps in surveillance, reducing the study's ability to present a holistic picture.
Another limitation was the reliance on self-reported data, which may be subject to recall bias and inaccuracies in participant responses (Naïssengar et al., 2021). Financial and time constraints also restricted the scope of the study, limiting extensive follow-ups and additional data verification methods. Furthermore, the lack of widespread awareness about rabies in the community and healthcare workers' challenges in early diagnosis contributed to the underestimation of rabies cases (Odinga et al., 2024). These combined factors underline the complexities of conducting epidemiological research in resource-limited settings, highlighting the need for improved surveillance systems and increased community engagement.





CHAPTER FOUR: RESULTS AND DISCUSSION
4.1 Introduction
The chapter presents the findings of the study conducted on the distribution of rabies in Hurungwe District, Mashonaland West, Zimbabwe. The chapter systematically addresses the research objectives by analyzing data obtained through surveys and interviews. Quantitative data highlight trends in rabies prevalence, causes, and the impact of preventive measures, while qualitative insights provide a deeper understanding of community perspectives on the disease. The integration of these data sets allows for a comprehensive evaluation of rabies dynamics in the district, shedding light on its causes, extent, and the efficacy of existing control measures. Through descriptive and thematic analysis, this chapter identifies critical areas for intervention, offering evidence-based insights that inform public health and veterinary strategies for rabies management in Hurungwe District.
4.2 Reliability analysis of data
Table 4. 1: Reliability analysis of data
	Construct 
	Cronbach Alpha ()
	N of Items

	Cause of the rabies disease in Hurungwe District
	0.811
	6

	Extent of the rabies disease in Hurungwe District
	0.741
	7

	Preventive and therapeutic measures for a rabies disease or rabies condition
	0.824
	6


The reliability analysis results indicate acceptable to high internal consistency across all constructs, as evidenced by the Cronbach's Alpha (α) values. The causes of rabies in Hurungwe District (α = 0.811) and preventive and therapeutic measures (α = 0.824) demonstrate high reliability, suggesting that the items within these constructs consistently measure the intended variables. The extent of rabies in the district (α = 0.741) also reflects acceptable reliability, falling within the threshold typically regarded as sufficient for social science research (Nadal et al., 2023; McCrudden et al., 2021). These findings align with previous studies, such as Alemayehu et al. (2024), which reported similar alpha values when assessing constructs related to rabies awareness and intervention. High reliability ensures the questionnaire items are coherent and capable of producing consistent results, which is critical for informing evidence-based public health policies and interventions.
4.3 Demographic data of the respondents
4.3.1 Gender of the respondents

Figure 4. 1: Gender of respondents
The gender distribution of respondents shows a slight majority of females (52%) compared to males (48%), reflecting a balanced representation of gender within the sampled households in Hurungwe District. This balance is critical for ensuring that the findings capture gender-specific experiences and perspectives on rabies dynamics. Similar studies, such as those by Mekuriaw et al. (2021) and Chikasha and Moyo (2023), have emphasized the importance of gender inclusivity in rabies-related research, given that women often play significant roles in animal care and household health decisions in rural communities. The nearly equal representation in this study strengthens its generalizability and provides a nuanced understanding of gendered dynamics in rabies prevention and control.
4.3.2 Education level of the respondents

Figure 4. 2: Education level of the respondents
The qualifications of respondents reveal that a significant proportion had attained secondary education (43.0%), followed by tertiary education (37.3%), with a smaller percentage having primary education (19.7%). This distribution suggests that the majority of respondents possess a basic to advanced level of education, which is beneficial for understanding public health issues like rabies. Alemayehu et al., (2024) have highlighted the critical role of education in influencing awareness and uptake of preventive measures against rabies. Higher educational attainment is often associated with improved access to information and better comprehension of public health messages, which can positively impact rabies control efforts. Conversely, the 19.7% with only primary education underscores the need for tailored awareness campaigns to ensure inclusivity and effectiveness in reaching all segments of the population.
4.3.3 Age of the respondents

Figure 4. 3: Age group of the respondents
The age group distribution of respondents shows that the majority are aged above 46 years (57.3%), followed by those aged 36-45 years (19.0%), with smaller proportions in the 26-35 years (9.7%) and under 25 years (14.0%) categories. This age distribution reflects the demographics of rural households in Hurungwe District, where older individuals often hold decision-making roles regarding health and animal care. Kambarami et al. (2023) have noted the significance of targeting older adults in public health interventions, as they are frequently custodians of knowledge and practices that influence community responses to rabies. The lower representation of younger age groups highlights the need for strategies to engage them actively, given their potential roles in sustaining long-term rabies prevention measures.


4.3.4 Income level of the respondents

Figure 4. 4: Income level of the respondents
The income level results indicate that a significant portion of respondents fall within the $201-$400 range (42.0%), followed by those earning less than $200 (26.3%), $401-$600 (23.7%), and above $601 (8.0%). This distribution reflects the economic realities of rural areas like Hurungwe District, where most households have limited financial resources. Similar findings were reported by Kambarami et al. (2023), who highlighted the economic constraints faced by rural communities in Zimbabwe, particularly regarding access to healthcare services and preventive measures like rabies vaccination. Limited income can hinder the ability of households to afford essential rabies control interventions, such as post-exposure prophylaxis (PEP) or regular animal vaccinations, as emphasized by Mekuriaw et al. (2021). These results underline the importance of subsidized health services and community-based initiatives to mitigate the financial barriers to effective rabies management.
4.4 Descriptive statistics on the distribution of rabies
4.4.1 Cause of the rabies disease in Hurungwe District
Table 4. 2: Cause of the rabies disease in Hurungwe District
	Descriptive Statistics

	
	N
	Mean
	Std. Deviation

	Domestic dogs are the primary carriers of rabies in Hurungwe District
	300
	4.25
	1.128

	Unvaccinated animals contribute significantly to the spread of rabies in this area
	300
	3.88
	.899

	Interactions between humans and wildlife increase the risk of rabies transmission.
	300
	4.29
	1.024

	Stray animals, such as dogs and cats, are a significant source of rabies in Hurungwe District
	300
	4.01
	.925

	Poor waste management in the district attracts stray animals, increasing the risk of rabies
	300
	4.25
	.839

	Community awareness about the causes of rabies is generally low
	300
	4.18
	.896

	Valid N (listwise)
	300
	
	


The descriptive statistics indicate high mean scores across all variables, suggesting a strong agreement among respondents about the identified causes of rabies in Hurungwe District. The mean for "domestic dogs are the primary carriers of rabies" is 4.25 (SD = 1.128), demonstrating widespread recognition of domestic dogs as significant rabies carriers. This finding aligns with Chikasha and Moyo (2023), who identified unvaccinated domestic dogs as the primary reservoir for rabies in Mashonaland West. The standard deviation reflects moderate variability in responses, indicating consensus with slight differences in perceptions.
"Unvaccinated animals contribute significantly to the spread of rabies" has a mean of 3.88 (SD = 0.899), signifying agreement, albeit lower compared to other variables. This aligns with Mekuriaw et al. (2021), who highlighted unvaccinated animal populations as critical drivers of rabies outbreaks in Africa. The lower variability (smaller SD) suggests consistency in understanding the role of unvaccinated animals in rabies transmission within the district.
The mean score for "interactions between humans and wildlife increase the risk of rabies transmission" is 4.29 (SD = 1.024), the highest among all items. This finding emphasizes the risk posed by wildlife interactions, a point supported by Cediel-Becerra et al. (2023), who underscored the zoonotic potential of rabies, particularly in regions with close human-wildlife interactions. The standard deviation reflects moderate variability, highlighting different degrees of risk perception among respondents.
Regarding "stray animals, such as dogs and cats, are a significant source of rabies," the mean is 4.01 (SD = 0.925), further reinforcing the role of stray animals in rabies transmission. Consistent with Hiby et al. (2023), the results underscore the importance of managing stray animal populations as part of comprehensive rabies control strategies. The relatively low standard deviation indicates a strong consensus among respondents on this issue.
The mean for "poor waste management in the district attracts stray animals, increasing the risk of rabies" is also 4.25 (SD = 0.839), highlighting waste management as a critical factor in rabies prevalence. Nguyen et al. (2023) noted that poor waste disposal creates habitats for stray animals, indirectly increasing rabies risk, which supports the findings here. The low variability demonstrates widespread agreement on this factor's significance.
Lastly, "community awareness about the causes of rabies is generally low" scored a mean of 4.18 (SD = 0.896), signifying a high level of agreement. Similar studies by Nadal et al. (2023) and Chikasha and Moyo (2023) have emphasized that low community awareness exacerbates rabies transmission, underscoring the urgent need for targeted public health education campaigns in regions like Hurungwe District. The standard deviation further reflects consistent perceptions of this problem among respondents.
4.4.2 Extent of the rabies disease in Hurungwe District
Table 4. 3: Extent of the rabies disease in Hurungwe District

	Descriptive Statistics

	
	N
	Mean
	Std. Deviation

	Rabies outbreaks occur frequently in Hurungwe District.
	300
	4.24
	1.064

	Animals are regularly vaccinated against rabies in Hurungwe District.
	300
	3.90
	.946

	There is adequate access to healthcare for rabies treatment in Hurungwe District.
	300
	4.36
	.875

	There is a lack of resources to prevent and control rabies in Hurungwe District.
	300
	3.92
	1.024

	Rabies outbreaks have a significant impact on public health in Hurungwe District.
	300
	4.20
	.823

	Rabies is a significant economic burden on the community.
	300
	4.01
	.995

	Human fatalities due to rabies are a significant problem in this area.
	300
	4.25
	.928

	Valid N (listwise)
	300
	
	


The descriptive statistics reveal high levels of agreement among respondents regarding the extent and impact of rabies in Hurungwe District. The mean for "rabies outbreaks occur frequently in Hurungwe District" is 4.24 (SD = 1.064), indicating widespread acknowledgment of frequent outbreaks. This aligns with Chikasha and Moyo (2023), who reported recurring rabies outbreaks in Mashonaland West, exacerbated by unvaccinated animal populations and limited healthcare resources. The relatively moderate standard deviation suggests some variability in how respondents perceive outbreak frequency.
"Animals are regularly vaccinated against rabies in Hurungwe District" has a mean of 3.90 (SD = 0.946), reflecting agreement that animal vaccination is somewhat regular but not sufficient. This finding is consistent with Mekuriaw et al. (2021), who emphasized the logistical challenges and underfunding of vaccination campaigns in rural settings. The low standard deviation demonstrates a consistent understanding among respondents regarding the limited but present vaccination efforts in the district.
"There is adequate access to healthcare for rabies treatment in Hurungwe District" scored the highest mean at 4.36 (SD = 0.875), highlighting the availability of healthcare services. However, the finding contradicts Shereni et al. (2022), who reported insufficient access to post-exposure prophylaxis (PEP) in rural Zimbabwe. The low standard deviation indicates strong agreement, though further investigation might clarify the perceived adequacy of healthcare versus actual service availability.
"There is a lack of resources to prevent and control rabies in Hurungwe District" has a mean of 3.92 (SD = 1.024), indicating respondents largely agree that resource constraints hinder rabies control efforts. Kambarami et al. (2023) corroborate this, noting that inadequate funding for public health and veterinary programs limits the effectiveness of rabies prevention initiatives in Zimbabwe. The standard deviation suggests some variability, potentially reflecting differing experiences across communities.
The mean for "rabies outbreaks have a significant impact on public health in Hurungwe District" is 4.20 (SD = 0.823), underlining the public health burden of rabies. This aligns with the findings of Mekuriaw et al. (2021), who highlighted the substantial health and economic challenges posed by rabies in African rural settings. The low standard deviation suggests consensus on this issue among respondents.
"Rabies is a significant economic burden on the community" has a mean of 4.01 (SD = 0.995), reflecting agreement on the economic impact of rabies outbreaks. Kambarami et al. (2023) similarly reported that rabies-related costs, including treatment expenses and livestock losses, significantly strain rural households in Zimbabwe. The variability in responses might reflect differing economic impacts among households with varying income levels.
Lastly, "human fatalities due to rabies are a significant problem in this area" scored a mean of 4.25 (SD = 0.928), emphasizing the severe consequences of rabies outbreaks in Hurungwe District. Chikasha and Moyo (2023) documented that inadequate access to timely PEP contributes to high fatality rates in the region, reinforcing the importance of addressing this public health crisis. The relatively low standard deviation indicates strong consensus among respondents regarding the gravity of this issue.
4.4.3 Preventive and therapeutic measures for a rabies disease or rabies condition
Table 4. 4: Preventive and therapeutic measures for a rabies disease or rabies condition

	Descriptive Statistics

	
	N
	Mean
	Std. Deviation

	Vaccination campaigns for domestic animals in this district are effective in controlling rabies
	300
	4.09
	1.196

	Public health education programs about rabies prevention are frequently conducted in this community.
	300
	3.97
	1.077

	Animal control measures such as culling and relocation can help control rabies outbreaks.
	300
	4.18
	1.011

	Community engagement and participation are vital in preventing and controlling rabies.
	300
	4.08
	.997

	Traditional beliefs and practices can contribute to the spread of rabies.
	300
	4.22
	.914

	Integrating traditional and modern methods can enhance rabies prevention and control.
	300
	4.11
	.951

	Valid N (listwise)
	300
	
	


The descriptive statistics reveal high mean values across all items, indicating strong agreement among respondents on the effectiveness and importance of various rabies control measures. For "vaccination campaigns for domestic animals in this district are effective in controlling rabies," the mean is 4.09 (SD = 1.196), reflecting a positive perception of vaccination efforts. However, the relatively high standard deviation suggests some variability in experiences with vaccination campaigns, likely due to inconsistent implementation. This aligns with Mekuriaw et al. (2021), who emphasized that logistical challenges and funding constraints often limit the reach of vaccination programs in rural areas.
"Public health education programs about rabies prevention are frequently conducted in this community" scored a mean of 3.97 (SD = 1.077), indicating agreement but with slightly lower confidence compared to other measures. The moderate standard deviation reflects varying perceptions, potentially influenced by uneven access to education programs across different communities. Chikasha and Moyo (2023) noted that while education campaigns have been introduced in Zimbabwe, their reach and effectiveness remain limited in rural settings like Hurungwe District.
For "animal control measures such as culling and relocation can help control rabies outbreaks," the mean is 4.18 (SD = 1.011), highlighting strong agreement with animal control measures as effective strategies. This finding is consistent with Nguyen et al. (2023), who emphasized that reducing stray animal populations through humane methods can significantly curb rabies transmission. The relatively lower variability in responses suggests a shared understanding of the importance of animal control.
"Community engagement and participation are vital in preventing and controlling rabies" scored a mean of 4.08 (SD = 0.997), underlining the perceived importance of involving local communities in rabies control efforts. This aligns with Nadal et al. (2023), who found that community-driven interventions enhance the sustainability and impact of rabies prevention programs. The lower standard deviation reflects widespread agreement on the role of community participation in effective rabies control.
The highest mean of 4.22 (SD = 0.914) was recorded for "traditional beliefs and practices can contribute to the spread of rabies," signifying strong agreement on the influence of cultural factors. This result resonates with findings by Mekuriaw et al. (2021), who noted that misconceptions and traditional practices, such as reliance on non-scientific treatments, can exacerbate rabies outbreaks in rural Africa. The low standard deviation indicates consistent perceptions of the role of traditional beliefs.
Lastly, "integrating traditional and modern methods can enhance rabies prevention and control" scored a mean of 4.11 (SD = 0.951), indicating broad agreement on the value of combining approaches. Cediel-Becerra et al. (2023) highlighted the importance of integrating local knowledge with scientific methods to create culturally acceptable and effective rabies prevention strategies. The relatively low variability in responses suggests a consensus on the benefits of such integration in achieving sustainable outcomes.
4.5 Thematic analysis
4.5.1 Unvaccinated Domestic Dogs
Participants frequently identified unvaccinated domestic dogs as a major cause of rabies. Unvaccinated domestic dogs were identified as the primary cause of rabies in Hurungwe District. Their role as significant reservoirs perpetuates rabies transmission to humans and other animals. Chikasha and Moyo (2023) similarly found that unvaccinated domestic dogs are the main contributors to rabies outbreaks in Mashonaland West, where vaccination coverage remains low. This highlights the critical need for targeted vaccination programs. Respondents noted that a lack of consistent vaccination campaigns creates a persistent cycle of infection. Addressing this gap can significantly reduce the rabies burden in the district.
4.5.2 Stray Animal Populations
Stray dogs and cats emerged as key contributors to rabies outbreaks in the district. Respondents noted the challenges posed by uncontrolled stray animal populations, which create a high-risk environment for rabies transmission. This finding is consistent with Nguyen et al. (2023), who emphasized the need for robust stray animal control programs. Strays often act as bridges between wildlife and domestic animals, further complicating rabies control. Participants suggested implementing humane animal control measures, such as relocation or sterilization, to reduce the risk.
4.5.3 Poor Waste Management
Poor waste management was frequently cited as a significant factor attracting stray animals, leading to increased human-animal interactions. Participants described how open garbage disposal provides food sources for stray dogs and cats, exacerbating rabies risks. Mekuriaw et al. (2021) similarly found that inadequate waste management systems in rural areas contribute to the growth of stray animal populations. Implementing proper waste management practices can indirectly help control rabies by reducing stray animal access to food sources and minimizing interactions.
4.5.4 Human-Wildlife Interaction
Participants identified close interactions between humans and wildlife as another cause of rabies transmission in Hurungwe District. Farming and other rural activities near forests were noted as increasing encounters with rabies-infected wildlife. This finding aligns with Cediel-Becerra et al. (2023), who reported similar dynamics in regions where proximity to wildlife habitats elevates transmission risks. Respondents emphasized the need for public education on mitigating such risks through safe farming practices and limited contact with wild animals.
4.5.5 Lack of Public Awareness
Low levels of awareness about rabies prevention and transmission were reported as a significant challenge in the district. Many respondents indicated that misconceptions about rabies symptoms and treatments hinder effective responses to outbreaks. Nadal et al. (2023) emphasized the importance of sustained public education to address such gaps. Raising awareness through targeted campaigns can improve understanding of rabies risks and encourage timely preventive actions, such as seeking post-exposure prophylaxis.
4.5.6 Frequent Outbreaks
Participants reported that rabies outbreaks are frequent in Hurungwe District, indicating the endemic nature of the disease. These findings are consistent with Shereni et al. (2022), who highlighted recurring rabies cases in Mashonaland West due to insufficient vaccination and surveillance. Respondents emphasized that frequent outbreaks strain local healthcare resources and highlight the urgency for preventive measures. Strengthening vaccination and surveillance systems was suggested as a priority to control these outbreaks effectively.
4.5.7 Significant Public Health Burden
Rabies was described as a significant public health challenge affecting both humans and animals. Respondents noted the high rate of exposure and fatalities, underscoring the disease's severe implications. Mekuriaw et al. (2021) similarly reported that rabies disproportionately burdens rural communities with limited healthcare access. Participants highlighted the need for improved health infrastructure to mitigate the disease's impact on public health in Hurungwe District.
4.5.8 Economic Impact
The economic burden of rabies was frequently mentioned, particularly the high costs associated with treatment and livestock losses. Respondents indicated that these costs are unsustainable for most households in the district. Kambarami et al. (2023) emphasized that rabies-related expenses, including post-exposure prophylaxis (PEP), often exceed rural household incomes. Subsidizing treatments and promoting cost-effective prevention measures could help alleviate the economic burden.
4.5.9 Ineffective Healthcare Access
Participants described difficulties in accessing healthcare for rabies treatment, including delays in obtaining PEP. These barriers are consistent with findings by Chikasha and Moyo (2023), who reported inadequate healthcare infrastructure in rural Zimbabwe. Respondents stressed the need for improved availability and affordability of PEP in Hurungwe District. Addressing these gaps can significantly reduce the fatality rate associated with rabies exposure.
4.5.10 Underreporting of Cases
Underreporting of rabies cases was identified as a critical issue, contributing to the lack of accurate data on the disease’s prevalence. Respondents noted that many cases go unrecorded due to limited diagnostic facilities and public awareness. Mekuriaw et al. (2021) highlighted similar challenges in rural settings, where underreporting impedes effective control measures. Strengthening surveillance systems and community reporting mechanisms was suggested to address this issue.
4.5.11 Vaccination Campaigns
Participants emphasized the importance of vaccination campaigns for domestic animals in controlling rabies. Respondents noted that while some vaccination efforts exist, coverage remains insufficient. Chikasha and Moyo (2023) similarly highlighted the need for expanded vaccination programs in rural Zimbabwe to achieve herd immunity. Increasing vaccine accessibility and implementing mass campaigns were suggested as vital steps to enhance rabies control in Hurungwe District.
4.5.12 Public Health Education
Participants stressed the need for more robust public education campaigns. Public health education was identified as crucial for improving community awareness and response to rabies. Respondents suggested more frequent education campaigns to dispel misconceptions and promote preventive behaviours. Nadal et al. (2023) emphasized that sustained public education initiatives significantly improve treatment-seeking behavior and awareness of rabies risks. Expanding these efforts in Hurungwe District could enhance community engagement in prevention measures.
4.5.13 Animal Control Measures
Animal control measures, such as the culling and relocation of stray animals, were seen as effective strategies to reduce rabies transmission. Respondents noted that managing stray populations is essential for complementing vaccination campaigns. This aligns with findings by Nguyen et al. (2023), who stressed the importance of integrating humane animal control practices into rabies prevention strategies. Effective implementation of such measures was recommended to address the stray animal problem in the district.
4.5.14 Integrating Modern and Traditional Approaches
Participants suggested integrating traditional practices with modern medical interventions to enhance rabies prevention and control. This approach, supported by Cediel-Becerra et al. (2023), promotes culturally sensitive strategies that improve community acceptance of rabies control programs. Respondents highlighted that leveraging local knowledge alongside scientific methods can increase the effectiveness and sustainability of interventions.
4.5.15 Community Engagement
Community participation was identified as vital for successful rabies prevention and control efforts. Respondents emphasized that engaging local leaders and stakeholders fosters ownership and cooperation. Nadal et al. (2023) found that community-driven initiatives significantly enhance the impact of rabies prevention programs. Increasing community involvement in vaccination campaigns and public health education was recommended to strengthen rabies control efforts in Hurungwe District.			 
4.6 Chapter summary
The chapter presented the findings of the study on the distribution, causes, extent, and control measures of rabies in Hurungwe District, Mashonaland West, Zimbabwe. The results highlighted that unvaccinated domestic dogs, stray animal populations, poor waste management, and human-wildlife interactions are key contributors to rabies outbreaks in the district. Frequent rabies outbreaks impose significant public health and economic burdens, compounded by inadequate access to healthcare and underreporting of cases. While vaccination campaigns and public health education were acknowledged as critical preventive measures, gaps in implementation and community participation remain challenges. The findings also emphasized the importance of integrating traditional and modern approaches, robust public education, and community engagement in enhancing rabies prevention and control efforts. These insights provide a basis for developing targeted interventions to address rabies effectively in Hurungwe District.	
	 

















CHAPTER FIVE: CONCLUSIONS AND RECEMMENDATIONS
5.1 Introduction
This chapter provided a comprehensive discussion of the findings presented in Chapter Four, aligning them with the study objectives and existing literature. The chapter evaluated the causes, extent, and preventive measures for rabies in Hurungwe District, using the results to draw meaningful conclusions and propose practical recommendations. Key themes, including the role of unvaccinated animals, community awareness, and resource constraints, were critically analyzed in light of similar studies. This chapter also highlighted the implications of the findings for public health policy and rabies management, offering actionable insights to guide future interventions in Hurungwe District.
5.2 Conclusions
5.2.1 Cause of the rabies disease in Hurungwe District
The study concluded that unvaccinated domestic dogs, stray animal populations, poor waste management, and low community awareness are the primary causes of rabies in Hurungwe District. The findings revealed strong agreement among respondents on the significant role of unvaccinated dogs and stray animals in sustaining rabies transmission, consistent with Chikasha and Moyo (2023), who identified domestic dogs as the principal reservoirs of rabies in Mashonaland West. Additionally, poor waste management was found to attract stray animals, exacerbating the risk of transmission, a finding supported by Mekuriaw et al. (2021). The study also highlighted the impact of human-wildlife interactions and low public awareness, aligning with Nadal et al. (2023), who emphasized the importance of education and environmental management in rabies prevention. These results underscore the need for integrated strategies addressing vaccination coverage, animal control, waste management, and community education to mitigate the causes of rabies in the district effectively.
5.2.2 Extent of the rabies disease in Hurungwe District
The study concluded that rabies is a significant and recurring public health challenge in Hurungwe District, with frequent outbreaks, high economic costs, and notable underreporting of cases. The results revealed that rabies outbreaks occur frequently, severely impacting public health and imposing a substantial economic burden on households, consistent with findings by Kambarami et al. (2023), who highlighted the financial strain of rabies in rural Zimbabwe. Limited access to healthcare services and post-exposure prophylaxis (PEP) further compounds the issue, as noted by Chikasha and Moyo (2023). The study also found that underreporting of rabies cases limits the accurate assessment of its prevalence, aligning with Mekuriaw et al. (2021), who identified diagnostic and surveillance challenges in rural settings. These findings emphasize the urgent need for improved healthcare access, surveillance systems, and targeted interventions to reduce the burden of rabies in Hurungwe District.
5.2.3 Preventive and therapeutic measures for a rabies disease or rabies condition
The study concluded that while vaccination campaigns, public health education, and animal control measures are vital for rabies prevention in Hurungwe District, gaps in implementation and community participation hinder their full effectiveness. The findings demonstrated that vaccination campaigns are perceived as somewhat effective but require increased coverage to meet the necessary thresholds for controlling rabies outbreaks. This is consistent with Chikasha and Moyo (2023), who emphasized the need for expanded vaccination programs in rural Zimbabwe. Public health education was found to be infrequent, limiting its impact, which aligns with Nadal et al. (2023), who highlighted the role of sustained education campaigns in improving awareness and behavior regarding rabies prevention. Additionally, the study underscored the importance of integrating traditional and modern practices and enhancing community engagement, findings supported by Cediel-Becerra et al. (2023). These insights suggest that addressing these gaps through comprehensive, community-focused strategies can significantly enhance rabies prevention and control in the district.
5.3 Recommendations
5.3.1Recommendations for Policy
The study recommends that policymakers prioritize the establishment of comprehensive rabies prevention and control policies in Hurungwe District. This includes implementing mandatory vaccination programs for domestic animals, enhancing funding for public health education, and enforcing waste management regulations to reduce stray animal populations. Policies should also facilitate the integration of traditional practices with modern approaches to improve cultural acceptance, as highlighted by Cediel-Becerra et al. (2023). Furthermore, strengthening surveillance systems and subsidizing post-exposure prophylaxis (PEP) would address the challenges of underreporting and financial barriers, ensuring equitable access to rabies treatment and prevention resources.
5.3.2 Recommendations for Practice
The study recommends the expansion of community-based vaccination campaigns to achieve the 70% coverage needed to disrupt rabies transmission cycles, as emphasized by Chikasha and Moyo (2023). Public health practitioners should conduct regular education programs tailored to different demographic groups to raise awareness about rabies causes, prevention, and treatment options. Engaging local leaders and stakeholders in these efforts will foster community participation and ownership. Additionally, animal control measures, such as humane culling and relocation of strays, should be strengthened to complement vaccination and education initiatives.
5.3.3 Recommendations for Future Research
The study recommends further research to explore the effectiveness of integrating traditional and modern rabies control methods, as suggested by Cediel-Becerra et al. (2023). Future studies should investigate the socio-economic impacts of rabies at the household level to inform targeted interventions. Additionally, longitudinal studies tracking vaccination coverage and rabies incidence over time could provide insights into the long-term effectiveness of control measures. Expanding research to include the role of wildlife in rabies transmission would also provide a more comprehensive understanding of the disease dynamics in Hurungwe District.








	 


Appendices  1: Questionnaire 
Instructions:
1. Please place an (X) in the box corresponding to your choice response to the given statement.
Section A: Biographical Details
1. Gender 
	



	


Male				Female               
2. Educational Qualifications 
	  Primary Level  
	
	   Secondary Level
	
	Tertiary Level 
	


3. Age
	< 25 years
	
	  26-35 years
	
	36-45 years 
	
	Above 46 years 
	



4. Income level
	< $200
	
	  $201-$400
	
	$401-$600 
	
	Above $601 
	



Section B: Cause of the rabies disease in Hurungwe District, Zimbabwe Given below are statements that relate to the cause of the rabies disease in Hurungwe District, Zimbabwe. What is your level of agreement with each of the given statements? (Key: 1 = Strongly Disagree; 2 = Disagree; 3 = Unsure; 4 = Agree; 5 = Strongly Agree)
	ID
	Question
	1
	2
	3
	4
	5

	B1
	Domestic dogs are the primary carriers of rabies in Hurungwe District
	
	
	
	
	

	B2
	Unvaccinated animals contribute significantly to the spread of rabies in this area
	
	
	
	
	

	B3
	Interactions between humans and wildlife increase the risk of rabies transmission.
	
	
	
	
	

	B4
	Stray animals, such as dogs and cats, are a significant source of rabies in Hurungwe District
	
	
	
	
	

	B5
	Poor waste management in the district attracts stray animals, increasing the risk of rabies
	
	
	
	
	

	B6
	Community awareness about the causes of rabies is generally low
	
	
	
	
	


Section C: Extent of the rabies disease in Hurungwe District, Zimbabwe.
Listed below are statements that relate to the extent of the disease in Hurungwe District, Zimbabwe. What is your level of agreement with each of the given statements? (Key: 1 = Strongly Disagree; 2 = Disagree; 3 = Unsure; 4 = Agree; 5 = Strongly Agree)
	ID
	Question
	1
	2
	3
	4
	5

	C1
	Rabies outbreaks occur frequently in Hurungwe District.
	
	
	
	
	

	C2
	Animals are regularly vaccinated against rabies in Hurungwe District.
	
	
	
	
	

	C3
	There is adequate access to healthcare for rabies treatment in Hurungwe District.
	
	
	
	
	

	C4
	There is a lack of resources to prevent and control rabies in Hurungwe District.
	
	
	
	
	

	C5
	Rabies outbreaks have a significant impact on public health in Hurungwe District.
	
	
	
	
	

	C6
	Rabies is a significant economic burden on the community.
	
	
	
	
	

	C7
	Human fatalities due to rabies are a significant problem in this area.
	
	
	
	
	



Section D: Preventive and therapeutic measures for a rabies disease or rabies condition
Given below are statements that relate preventive and therapeutic measures for a rabies disease or rabies condition. What is your level of agreement with the given statements? (Key: 1 = Strongly Disagree; 2 = Disagree; 3 = Unsure; 4 = Agree; 5 = Strongly Agree).
	ID
	Statement
	1
	2
	3
	4
	5

	D1
	Vaccination campaigns for domestic animals in this district are effective in controlling rabies
	
	
	
	
	

	D2
	Public health education programs about rabies prevention are frequently conducted in this community.
	
	
	
	
	

	D3
	Animal control measures such as culling and relocation can help control rabies outbreaks.
	
	
	
	
	

	D4
	Community engagement and participation are vital in preventing and controlling rabies.
	
	
	
	
	

	D5
	Traditional beliefs and practices can contribute to the spread of rabies.
	
	
	
	
	

	D6
	Integrating traditional and modern methods can enhance rabies prevention and control.
	
	
	
	
	


Appendices  2: Interview questions
Objective 1: To identify the causes of rabies in Hurungwe District
1. What do you think are the main causes of rabies in Hurungwe District?
2. How do you think rabies is transmitted from animals to humans?
3. What role do you think animals play in the spread of rabies?
4. Are there any specific animal species that you think are more likely to transmit rabies?
5. How do you think human behaviour contributes to the spread of rabies?
Objective 2: To determine the extent of rabies in Hurungwe District
1. How common is rabies in Hurungwe District, in your opinion?
2. Have you or anyone you know been affected by rabies?
3. How do you think rabies affects the community in Hurungwe District?
4. Are there any specific areas or populations in Hurungwe District that are more affected by rabies?
5. How do you think the district can better address the issue of rabies?
Objective 3: To evaluate the effectiveness of preventive and therapeutic measures for rabies
1. What measures do you think are most effective in preventing rabies?
2. How do you think the district can improve its response to rabies outbreaks?
3. What role do you think vaccination plays in preventing rabies?
4. Are there any challenges in accessing healthcare for rabies treatment in Hurungwe District?
5. How do you think the district can better educate the community about rabies prevention and control?


Thank you for your time
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