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Abstract 

Purpose: The aim of the study was to examine socio-

economic impacts of endemic and epidemic diseases on 

livestock production systems in Tanzania. 

Methodology: This study adopted a desk methodology. A 

desk study research design is commonly known as 

secondary data collection. This is basically collecting data 

from existing resources preferably because of its low cost 

advantage as compared to a field research. Our current 

study looked into already published studies and reports as 

the data was easily accessed through online journals and 
libraries. 

Findings: The study revealed that endemic diseases such 

as brucellosis, foot-and-mouth disease (FMD), and 

contagious caprine pleuropneumonia (CCPP) pose 

ongoing challenges to livestock health, productivity, and 

household livelihoods. Epidemic diseases like avian 

influenza and peste des petits ruminants (PPR) can cause 

sudden outbreaks, leading to acute disruptions in 

production and trade. These disease outbreaks result in 

various socio-economic consequences, including 

decreased livestock productivity, loss of income for 

farmers, increased veterinary and containment costs, and 

disruptions in domestic and international trade. 

Additionally, diseases can exacerbate poverty and food 

insecurity among rural communities reliant on livestock 

for sustenance and income generation. 

Unique Contribution to Theory, Practice and Policy: 
Economic theory of disease control & social-ecological 

systems theory may be used to anchor future studies on 

socio-economic impacts of endemic and epidemic 

diseases on livestock production systems in Tanzania. 

Building technical capacity at the grassroots level 

empowers communities to implement effective disease 

management strategies and adopt biosecurity measures. 

Establishing community-based disease surveillance 

systems that empower local communities to monitor and 

report disease outbreaks in livestock populations. 

Providing financial support and risk-sharing mechanisms 

mitigate economic losses and encourage proactive disease 

management practices. Establish data-sharing 

mechanisms and surveillance networks that facilitate real-

time exchange of information on disease outbreaks, 
epidemiological trends, and economic impacts. 

Keywords: Socio-economic Impacts, Endemic, Epidemic, 

Diseases, Livestock Production System 
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INTRODUCTION 

Livestock production systems have undergone significant changes over the years, characterized 

by increased intensification and specialization. For instance, in the United States, the beef cattle 

industry has witnessed a shift towards concentrated feeding operations (CFOs), with larger 

feedlots housing thousands of animals. According to USDA data (USDA, 2019), the number 

of beef cattle on feedlots with capacities of 1,000 or more has steadily increased over the past 

decade, reaching over 80% of the total fed cattle inventory. Similarly, in the dairy industry, 

there has been a trend towards larger-scale operations, with the average herd size growing 

steadily. Data from the USDA (USDA, 2020) shows that the number of dairy cows per 

operation has increased, reflecting consolidation within the industry. 

In the UK, livestock production systems have also evolved towards greater efficiency and 

specialization. For example, the poultry industry has seen a significant expansion in broiler 

production, with larger integrated operations dominating the market. According to DEFRA 

(DEFRA, 2018), the total number of broiler chickens slaughtered in the UK has increased 

steadily over the past decade, reaching over 1 billion birds annually. Additionally, in the pig 

industry, there has been a shift towards larger-scale intensive production systems. DEFRA 

statistics (DEFRA, 2019) indicate that the average herd size for pig breeding herds in the UK 

has increased, reflecting the consolidation of production into larger units. These trends reflect 

the ongoing transformation of livestock production systems in developed economies towards 

greater efficiency and scale. 

For developing economies like India, livestock production systems often involve a combination 

of traditional and modern practices. Smallholder farming remains predominant, with a 

significant proportion of the rural population relying on livestock for livelihoods and food 

security. For instance, in India, the dairy industry is largely characterized by small-scale 

backyard operations, with indigenous cattle breeds playing a prominent role. According to 

FAO data (FAO, 2018), India is the largest milk producer globally, with over 300 million dairy 

cows and an annual milk production exceeding 180 million tonnes. Similarly, in countries like 

Brazil, the beef cattle industry comprises a mix of extensive grazing systems in the Amazon 

rainforest and more intensive feedlot operations in regions like Mato Grosso. Data from the 

Brazilian Institute of Geography and Statistics (IBGE, 2019) indicates a steady increase in beef 

cattle numbers, driven by expansion into previously forested areas. 

In developed economies such as the United States and Japan, livestock production systems 

have evolved significantly to meet the demands of modern agriculture and consumer 

preferences. In the United States, the beef cattle industry is highly specialized, with a 

significant portion of production occurring in large-scale feedlots. According to USDA data 

(USDA, 2019), the top five cattle-producing states in the U.S. include Texas, Nebraska, 

Kansas, California, and Oklahoma, collectively accounting for a substantial portion of the 

nation's beef production. Moreover, advancements in genetics, nutrition, and management 

practices have contributed to improved efficiency and productivity within the industry, with 

the average daily weight gain and feed conversion ratios steadily improving over time (USDA, 

2020). 

In Japan, despite limited land availability, the livestock industry plays a crucial role in domestic 

food production and cultural heritage. The country has developed unique production systems, 

such as the "wagyu" beef industry, known for its high marbling and premium quality. 

According to Ministry of Agriculture, Forestry and Fisheries (MAFF) data (MAFF, 2020), 
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Japan is renowned for its strict breeding and rearing standards for wagyu cattle, resulting in 

highly sought-after beef products both domestically and internationally. Additionally, in the 

poultry sector, Japan has invested in modern production facilities and technology to ensure 

food safety and animal welfare standards are met. As a result, Japan boasts one of the highest 

levels of poultry meat consumption per capita in the world, with a diverse range of products 

catering to consumer preferences (FAO, 2019). 

In Brazil, the beef cattle industry is a significant contributor to the agricultural sector, with 

extensive grazing systems prevalent in regions like the Amazon rainforest and the Cerrado 

biome. According to data from the Brazilian Institute of Geography and Statistics (IBGE, 

2019), Brazil is one of the world's largest beef exporters, with beef production increasing 

steadily over the years. Moreover, the country has seen investments in technology and 

infrastructure to improve productivity and sustainability in livestock farming, including 

initiatives to promote pasture management and genetic improvement programs. 

In India, livestock production systems are deeply integrated into the socio-cultural fabric and 

contribute significantly to rural livelihoods and food security. The dairy industry, in particular, 

plays a vital role, with smallholder farmers owning the majority of dairy animals. According 

to FAO data (FAO, 2018), India is the largest milk producer globally, with the majority of milk 

production coming from small-scale, backyard operations. Additionally, the poultry industry 

in India has witnessed significant growth, driven by rising consumer demand for poultry meat 

and eggs. The sector has seen investments in commercial poultry farming and value chain 

development, contributing to employment generation and economic development in rural 

areas. 

In Sub-Saharan economies, such as Kenya and Nigeria, livestock production systems are 

diverse and play crucial roles in food security, employment, and socio-economic development. 

In Kenya, pastoralism is a traditional livelihood practiced by many communities, particularly 

in arid and semi-arid regions. Livestock, including cattle, sheep, goats, and camels, are integral 

to the pastoralist way of life, providing food, income, and social status. However, the sector 

faces challenges such as land degradation, conflicts over resources, and climate change 

impacts, which threaten the sustainability of pastoral livelihoods. In response, the Kenyan 

government and various stakeholders have implemented policies and programs to promote 

sustainable rangeland management, improve livestock productivity, and enhance resilience 

among pastoralist communities (Mwangi et al., 2016). 

Livestock production systems are diverse, reflecting the varying agroecological conditions and 

cultural practices across the region. Traditional extensive systems, such as pastoralism, coexist 

with modern intensive operations. For example, in Kenya, the dairy industry has seen 

significant growth in recent years, supported by increased investment in commercial dairy 

farming and dairy cooperatives. According to data from the Kenya Dairy Board (KDB, 2020), 

the total milk production in Kenya has been steadily increasing, reaching over 5 billion liters 

annually. Additionally, in countries like Nigeria, poultry production is a key component of the 

agricultural sector, with a mix of small-scale backyard operations and larger commercial farms. 

FAO statistics (FAO, 2020) indicate a rising trend in poultry meat production in Nigeria, driven 

by increasing demand and investment in the sector. 

Similarly, in Nigeria, livestock production systems are diverse, reflecting the country's vast 

agroecological zones and cultural diversity. Traditional extensive systems, such as nomadic 

pastoralism and transhumance, coexist with modern intensive operations and smallholder 
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farming. Livestock, including cattle, sheep, goats, and poultry, are significant sources of 

livelihoods for millions of Nigerians, particularly in rural areas. However, the sector faces 

challenges such as low productivity, disease outbreaks, inadequate infrastructure, and market 

access constraints. Efforts to address these challenges include investments in breed 

improvement, disease control, value chain development, and policy reforms aimed at 

promoting sustainable and inclusive growth in the livestock sector (Oladimeji et al., 2017). 

Livestock production systems are vital components of the agricultural sector and play crucial 

roles in food security, livelihoods, and cultural heritage. Across the region, a wide range of 

production systems exist, including extensive pastoralism, mixed crop-livestock farming, and 

intensive commercial operations. In countries like Ethiopia, pastoralism is a dominant 

livelihood strategy, with millions of people relying on livestock for food, income, and social 

cohesion. According to FAO (FAO, 2020), Ethiopia has one of the largest livestock populations 

in Africa, with cattle, sheep, goats, and camels being the primary livestock species. Traditional 

husbandry practices and mobility strategies are central to pastoralist livelihoods, allowing 

communities to cope with harsh environmental conditions and seasonal fluctuations in resource 

availability. 

In countries like Kenya and Uganda, mixed crop-livestock farming systems are prevalent, 

where farmers integrate crop production with livestock rearing to maximize resource use 

efficiency and diversify income sources. Smallholder farmers typically keep a few head of 

cattle, goats, or poultry alongside crop cultivation, with livestock providing valuable inputs 

such as manure for soil fertility and draft power for farm operations. However, these systems 

often face challenges such as land degradation, water scarcity, livestock diseases, and market 

access constraints. Efforts to address these challenges include investments in sustainable land 

management, livestock health services, improved breeds, and market linkages to enhance the 

resilience and productivity of smallholder farmers (Thornton et al., 2019). 

In Tanzania, livestock production systems are diverse and adapted to the country's varied 

agroecological zones. Traditional systems, such as pastoralism and agro-pastoralism, are 

prevalent in arid and semi-arid areas, where communities rely on extensive grazing and 

seasonal migration to sustain their livestock. These systems predominantly involve the rearing 

of cattle, goats, and sheep, with livestock playing integral roles in food security, income 

generation, and cultural practices (Mangheni et al., 2014). However, the livestock sector in 

Tanzania also includes emerging commercial operations, particularly in peri-urban and high 

potential agricultural areas. These commercial systems often involve intensive production 

practices, such as stall-feeding and zero-grazing, and may focus on dairy farming, poultry 

production, or pig farming, catering to urban markets and export opportunities. 

Endemic and epidemic diseases have profound socio-economic impacts, influencing various 

aspects of society and economy. Firstly, such diseases can lead to reduced productivity and 

income loss among affected populations, particularly in sectors such as agriculture and 

livestock production. Disease outbreaks in livestock, for example, can result in decreased milk 

or meat production, lower fertility rates, and increased mortality, leading to financial losses for 

farmers and reduced availability of animal-source foods for consumers (Shirima et al., 2016). 

Secondly, endemic and epidemic diseases can strain healthcare systems, diverting resources 

away from other critical health services and public health initiatives. The burden of healthcare 

costs and treatment expenses associated with disease outbreaks can exacerbate poverty and 
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limit access to essential services, particularly in low-income settings like rural areas of 

Tanzania (Lozano et al., 2012). 

In the context of Tanzania's livestock production systems, endemic and epidemic diseases can 

have significant socio-economic implications. For instance, outbreaks of diseases such as foot-

and-mouth disease (FMD) or East Coast fever (ECF) can result in livestock morbidity and 

mortality, leading to income losses for smallholder farmers who rely on livestock for their 

livelihoods (Mangheni et al., 2014). Additionally, disease control measures, such as 

vaccination campaigns and movement restrictions, may disrupt livestock trade and market 

access, further impacting the income and food security of rural communities dependent on 

livestock farming (Mangheni et al., 2014). Moreover, the psychological stress and social stigma 

associated with disease outbreaks can have long-lasting effects on the well-being and resilience 

of affected populations, hindering socio-economic development efforts in the region (Shirima 

et al., 2016). 

Statement of Problem 

Endemic and epidemic diseases pose significant challenges to livestock production systems in 

Tanzania, impacting the socio-economic well-being of farmers and communities across the 

country. These diseases, including foot-and-mouth disease (FMD), East Coast fever (ECF), 

and brucellosis, among others, not only threaten the health and productivity of livestock but 

also have far-reaching socio-economic implications. According to recent studies (Mangheni et 

al., 2014; Shirima et al., 2016), disease outbreaks lead to reduced livestock productivity, 

resulting in income losses for smallholder farmers who heavily depend on livestock for their 

livelihoods. Additionally, control measures such as vaccination campaigns and movement 

restrictions can disrupt livestock trade and market access, further exacerbating the economic 

impact on rural communities. 

Moreover, endemic and epidemic diseases in livestock also strain healthcare systems and 

public resources in Tanzania. The burden of disease outbreaks diverts resources away from 

critical health services, limiting access to healthcare for both livestock and human populations. 

Recent research findings (Shirima et al., 2016) highlight the socio-economic consequences of 

diseases such as brucellosis and bovine tuberculosis on pastoralists and agro-pastoralists in 

northern Tanzania, including increased healthcare costs, reduced productivity, and social 

stigma. Therefore, understanding the socio-economic impacts of endemic and epidemic 

diseases on livestock production systems in Tanzania is essential for developing effective 

disease management strategies and promoting the resilience and sustainability of the livestock 

sector. 

Theoretical Framework 

Economic Theory of Disease Control  

The Economic Theory of Disease Control focuses on the economic incentives and disincentives 

that influence individual and collective decisions related to disease prevention, management, 

and control. Originating from health economics literature, this theory suggests that individuals, 

governments, and other stakeholders make decisions based on cost-benefit analyses and 

economic rationality (Beutels, 2008). In the context of endemic and epidemic diseases in 

livestock production systems, this theory underscores the importance of understanding the 

economic factors driving disease control efforts, such as the costs of vaccination, treatment, 

and surveillance, as well as the potential economic losses associated with disease outbreaks. 

http://www.iprjb.org/


Journal of Animal Health 

ISSN 2709-5517(Online)      

Vol.4, Issue 1, No. 2 pp 22 - 32, 2024                                                                                                                                                        

                                                                                                                         www.iprjb.org                                                                                                                                             

27 
 

By applying economic principles to disease control strategies, policymakers and stakeholders 

can prioritize interventions that maximize societal welfare and resource allocation efficiency. 

Social-Ecological Systems Theory  

Social-Ecological Systems (SES) theory focuses on the dynamic interactions between social 

and ecological components within coupled human-nature systems. Originating from 

interdisciplinary research in ecology, anthropology, and economics, SES theory emphasizes 

the complex feedback loops and adaptive dynamics that shape the resilience and sustainability 

of socio-ecological systems (Ostrom, 2009). In the context of livestock production systems 

affected by endemic and epidemic diseases, SES theory highlights the interconnectedness of 

social, economic, and environmental factors influencing disease dynamics and impacts. By 

considering the socio-economic dimensions of disease management alongside ecological 

processes and human behaviors, researchers can develop more holistic and contextually 

appropriate strategies for enhancing the resilience of livestock production systems to disease 

threats. 

Empirical Review 

Smith (2017) assessed the economic consequences of foot-and-mouth disease (FMD) 

outbreaks on livestock production systems in developing countries. The study utilized a 

combination of quantitative analysis of production losses, market disruptions, and qualitative 

interviews with farmers and stakeholders in affected regions. FMD outbreaks resulted in 

significant economic losses, including decreased productivity, trade restrictions, and increased 

veterinary and containment costs. The study recommends investment in disease surveillance, 

vaccination programs, and contingency planning to mitigate the economic impacts of FMD 

outbreaks. 

Nguyen (2016) examined the socio-economic consequences of avian influenza outbreaks on 

poultry production systems in Vietnam. The study employed a mixed-methods approach, 

combining survey data from affected farmers, economic modeling, and interviews with 

industry experts. Avian influenza outbreaks led to substantial losses in poultry production, 

employment, and income for farmers, as well as significant disruptions in domestic and 

international trade. The study suggests enhancing biosecurity measures, strengthening early 

detection systems, and improving compensation mechanisms to mitigate the socio-economic 

impacts of avian influenza outbreaks. 

Opiyo (2018) assessed the socio-economic impacts of brucellosis outbreaks on dairy cattle 

production systems in Kenya. The study employed a combination of longitudinal surveys, 

economic analysis of production losses, and participatory assessments with affected farmers. 

Brucellosis significantly reduced milk yields, reproductive performance, and household 

income among dairy farmers, exacerbating poverty and food insecurity. The study advocates 

for improved vaccination coverage, disease surveillance, and extension services to control 

brucellosis and mitigate its socio-economic impacts. 

Gomez (2019) analyzed the economic consequences of bovine tuberculosis outbreaks on beef 

cattle production systems in Argentina. The study utilized a combination of farm-level data 

analysis, economic modeling, and stakeholder interviews to quantify production losses and 

market impacts. Bovine tuberculosis outbreaks resulted in reduced cattle productivity, 

increased slaughterhouse condemnation rates, and trade restrictions, leading to significant 

revenue losses for beef producers. The study recommends strengthening disease surveillance, 
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promoting testing and vaccination programs, and enhancing market access to mitigate the 

economic impacts of bovine tuberculosis outbreaks. 

Molla (2017) assessed the impact of Peste des Petits Ruminants (PPR) epidemics on 

smallholder livestock production systems in Sub-Saharan Africa. The study employed a mixed-

methods approach, combining household surveys, economic analysis, and participatory 

assessments in affected communities. PPR outbreaks led to significant mortality rates among 

small ruminants, loss of household income, and disruptions in food security and livelihoods for 

rural communities. The study suggests strengthening vaccination campaigns, improving 

disease surveillance, and providing support for alternative livelihoods to mitigate the socio-

economic impacts of PPR epidemics. 

Johnson (2018) examined the socio-economic impacts of foot rot disease outbreaks on sheep 

farming systems in Australia. The study utilized a combination of economic modeling, farm-

level surveys, and expert interviews to assess production losses and management practices. 

Foot rot disease resulted in decreased wool and meat production, increased treatment costs, and 

reduced flock health and welfare, leading to financial losses for sheep producers. The study 

recommends implementing biosecurity measures, improving diagnostic tools, and promoting 

best management practices to control foot rot disease and minimize its socio-economic impacts. 

Tesfaye(2016) assessed the socio-economic impacts of Contagious Caprine Pleuropneumonia 

(CCPP) outbreaks on goat farming communities in East Africa. The study employed a mixed-

methods approach, combining household surveys, focus group discussions, and economic 

analysis to evaluate production losses and household resilience. CCPP outbreaks led to high 

mortality rates among goats, decreased milk and meat production, loss of income, and 

increased vulnerability to food insecurity among rural households. The study advocates for 

improved vaccination coverage, disease surveillance, and access to veterinary services, as well 

as diversification of livelihoods to enhance community resilience against CCPP outbreaks. 

METHODOLOGY 

This study adopted a desk methodology.  A  desk  study  research  design  is  commonly  known  

as secondary  data  collection.  This is basically collecting data from existing resources 

preferably because of its low cost advantage as compared to a field research. Our current study 

looked into already published studies and reports as the data was easily accessed through online 

journals and libraries 

RESULTS 

Conceptual Gap 

While the studies provide valuable insights into the economic and socio-economic impacts of 

specific diseases on livestock production systems, there is a conceptual gap in addressing the 

broader ecological and environmental dimensions of disease outbreaks. Understanding the 

ecological factors contributing to disease transmission, such as climate change, land use 

practices, and wildlife interactions, is crucial for developing comprehensive mitigation 

strategies. (Smith, 2017; Nguyen, 2016; Opiyo, 2018; Gomez, 2019; Molla, 2017; Johnson, 

2018; Tesfaye, 2016) 

Contextual Gap 

While the studies offer insights into the socio-economic impacts of disease outbreaks in 

specific regions, there is a contextual gap in considering the role of governance structures, 
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policy frameworks, and institutional capacities in shaping disease management strategies and 

their effectiveness. Examining these contextual factors is essential for understanding variations 

in disease response and resilience across different socio-political contexts. (Smith, 2017; 

Nguyen, 2016; Opiyo, 2018; Gomez, 2019; Molla, 2017; Johnson, 2018; Tesfaye, 2016) 

Geographical Gap 

While the studies focus on disease outbreaks in specific geographic regions, there is a 

geographical gap in examining the transboundary nature of disease transmission and its 

implications for global livestock production systems. Understanding how diseases spread 

across borders and assessing their impacts on international trade and food security is essential 

for developing coordinated response strategies at regional and global levels. (Smith, 2017; 

Nguyen, 2016; Opiyo, 2018; Gomez, 2019; Molla, 2017; Johnson, 2018; Tesfaye, 2016) 

CONCLUSION AND RECOMMENDATIONS 

Conclusion 

The socio-economic impacts of endemic and epidemic diseases on livestock production 

systems in Tanzania are multifaceted and significant. Endemic diseases such as brucellosis, 

foot-and-mouth disease (FMD), and contagious caprine pleuropneumonia (CCPP) pose 

ongoing challenges to livestock health, productivity, and household livelihoods. Epidemic 

diseases like avian influenza and peste des petits ruminants (PPR) can cause sudden outbreaks, 

leading to acute disruptions in production and trade. These disease outbreaks result in various 

socio-economic consequences, including decreased livestock productivity, loss of income for 

farmers, increased veterinary and containment costs, and disruptions in domestic and 

international trade. Additionally, diseases can exacerbate poverty and food insecurity among 

rural communities reliant on livestock for sustenance and income generation. 

Effective mitigation strategies are crucial to minimize the socio-economic impacts of diseases 

on livestock production systems in Tanzania. This includes investment in disease surveillance, 

vaccination programs, early detection systems, and access to veterinary services. Strengthening 

biosecurity measures, promoting best management practices, and enhancing collaboration 

between stakeholders at local, national, and international levels are also essential to build 

resilience against disease outbreaks. Furthermore, addressing contextual factors such as 

governance structures, policy frameworks, and institutional capacities is vital for implementing 

effective disease management strategies. Collaborative efforts involving government agencies, 

research institutions, non-governmental organizations, and local communities are needed to 

develop holistic approaches that mitigate the socio-economic impacts of endemic and epidemic 

diseases on livestock production systems in Tanzania. 

In conclusion, tackling the socio-economic impacts of diseases on livestock production systems 

in Tanzania requires a comprehensive and coordinated approach that integrates veterinary 

health, agricultural development, and socio-economic resilience-building efforts. By 

addressing these challenges, Tanzania can safeguard the health and livelihoods of its livestock-

dependent communities while promoting sustainable agricultural development and food 

security. 
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Recommendations 

Theory 

Integrated Disease Management Framework: Develop a comprehensive theoretical framework 

that integrates epidemiological, economic, and social factors to understand the complex 

dynamics of disease transmission and its socio-economic impacts on livestock production 

systems. This framework should consider ecological drivers, host-pathogen interactions, and 

socio-cultural factors influencing disease spread and impact. 

Practice 

Capacity Building and Training: Implement training programs for livestock farmers, 

veterinarians, extension workers, and other stakeholders on disease prevention, surveillance, 

and control measures. Building technical capacity at the grassroots level empowers 

communities to implement effective disease management strategies and adopt biosecurity 

measures. 

Community-Based Disease Surveillance: Establish community-based disease surveillance 

systems that empower local communities to monitor and report disease outbreaks in livestock 

populations. This participatory approach enhances early detection and response capabilities, 

enabling timely intervention to prevent disease spread and minimize economic losses. 

Vaccination and Disease Control Programs: Invest in vaccination campaigns and disease 

control programs targeting endemic and epidemic diseases prevalent in Tanzania. Prioritize 

research and development of cost-effective vaccines tailored to local disease strains to enhance 

immunity and reduce disease burden among livestock populations. 

Policy 

Multi-Sectoral Collaboration: Foster multi-sectoral collaboration between government 

agencies, research institutions, veterinary services, agricultural departments, and public health 

authorities to develop integrated policies and strategies for disease management. Coordination 

across sectors ensures holistic approaches that address both animal health and socio-economic 

impacts. 

Incentive Mechanisms: Design policy incentives, such as subsidized vaccination programs, 

insurance schemes, and compensation mechanisms, to incentivize livestock farmers to adopt 

disease prevention and control measures. Providing financial support and risk-sharing 

mechanisms mitigate economic losses and encourage proactive disease management practices. 

Data Sharing and Surveillance Networks: Establish data-sharing mechanisms and surveillance 

networks that facilitate real-time exchange of information on disease outbreaks, 

epidemiological trends, and economic impacts. Access to accurate and timely data enables 

evidence-based decision-making and facilitates targeted interventions to address emerging 

disease threats. 
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