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Abstract 

Purpose: The aim of the study is to examine the 

impact of climate change on animal health and 

disease patterns 

Methodology: This study adopted a desktop 

methodology. This study used secondary data from 

which include review of existing literature from 

already published studies and reports that was easily 

accessed through online journals and libraries 

Findings: The study revealed that climate change 

has had a significant impact on animal health and 

disease patterns, with various negative 

consequences for biodiversity and ecosystems. 

Rising temperatures and changing rainfall patterns 

influence the distribution and abundance of disease 

vectors, such as mosquitoes and ticks and alter their 

geographic ranges. This can result in the spread of 

diseases like malaria, dengue fever, Lyme disease, 

and West Nile virus to new areas. Additionally, 

climate change enhance the replication and survival 

rates of pathogens, potentially leading to more 

frequent and severe disease outbreaks. 

Unique Contribution to Theory, Practice and 

Policy: The study was anchored on One Health 

theory and Stressor-response theory. The study 

recommends Incorporation of climate change 

considerations into wildlife conservation and 

management strategies. This involves protecting and 

restoring habitats, creating wildlife corridors to 

facilitate species movement, and implementing 

adaptive management practices that consider the 

potential impacts of climate change on disease 

dynamics. Conservation efforts should prioritize the 

preservation of genetic diversity and the 

enhancement of resilience in animal populations. 

Keywords: Climate Change, Animal Health, 

Disease Patterns 
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INTRODUCTION 

Animal health and disease patterns in developed economies such as the USA, Japan, and the 

UK are influenced by various factors including livestock management practices, veterinary 

healthcare systems, and disease surveillance programs. In the USA, one notable example of 

disease pattern is the prevalence of bovine spongiform encephalopathy (BSE), commonly 

known as "mad cow disease." According to a study published in the Journal of Veterinary 

Diagnostic Investigation (Gavier-Widén, 2016), the incidence of BSE in the USA has steadily 

declined since its peak in the 1990s. This decline can be attributed to the implementation of 

strict control measures, such as the ban on the use of certain animal by-products in animal feed 

and enhanced surveillance systems. 

In the United Kingdom (UK), one significant disease pattern is the occurrence of bovine 

tuberculosis (bTB) in cattle. Bovine tuberculosis is a chronic infectious disease caused by 

Mycobacterium bovis and poses economic and public health concerns. According to a study 

published in the journal Veterinary Microbiology (Gilbert, 2018), the UK has been battling 

with bTB for many years. The study highlights the ongoing efforts to control and eradicate 

bTB through measures such as testing and culling of infected animals, movement restrictions, 

and improved biosecurity. Despite these efforts, the disease continues to be a challenge in 

certain areas, necessitating ongoing research and interventions. 

Another example is the prevalence of antimicrobial resistance (AMR) in livestock production 

systems. AMR is a global concern that affects both human and animal health. In the United 

States, for instance, antimicrobial use in livestock has been associated with the emergence of 

resistant bacterial strains. A study published in the journal Science (Van Boeckel, 2019) 

analyzed antimicrobial consumption in food animal production across various countries. The 

study found that the United States has one of the highest levels of antimicrobial consumption 

in livestock. This highlights the importance of implementing responsible antimicrobial 

stewardship practices, including the reduction of unnecessary antimicrobial use, to mitigate the 

risk of AMR in developed economies. 

In Japan, another example of animal health and disease pattern is the occurrence of avian 

influenza outbreaks. According to a study published in the Journal of Veterinary Medical 

Science (Sakoda, 2019), Japan has experienced multiple outbreaks of highly pathogenic avian 

influenza (HPAI) in poultry farms. The study reports that the HPAI outbreaks in Japan were 

mainly caused by the introduction of the virus through wild bird migration and subsequent 

transmission within domestic poultry populations. This highlights the importance of 

biosecurity measures and early detection systems to prevent and control the spread of avian 

influenza in developed economies. 

Moving on to developing economies, animal health and disease patterns can present different 

challenges. In these regions, limited resources and inadequate veterinary infrastructure often 

contribute to higher disease burdens. For example, in India, foot-and-mouth disease (FMD) is 

a major concern. A study published in the journal Transboundary and Emerging Diseases 

(Singh, 2016) examined FMD outbreaks in India and found that the disease has a significant 

economic impact on the livestock industry. The study highlights the need for improved 

vaccination strategies and surveillance systems to control FMD in developing economies. 

In developing economies like Brazil, one significant disease pattern is the prevalence of foot-

and-mouth disease (FMD) in livestock. FMD is a highly contagious viral disease that affects 

cloven-hoofed animals, causing significant economic losses. According to a study published in 
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the journal Transboundary and Emerging Diseases (Santos, 2019), Brazil has experienced 

periodic outbreaks of FMD, particularly in the livestock-dense regions of the country. The 

study emphasizes the importance of robust surveillance systems, rapid response measures, and 

vaccination campaigns to control and prevent the spread of FMD in developing economies like 

Brazil. 

Another example is the impact of parasitic diseases on livestock in developing economies. 

Parasites such as ticks, worms, and ectoparasites pose significant challenges to animal health 

and productivity. A study published in the journal Parasitology Research (Kumsa, 2014) 

investigated the prevalence of tick infestations in cattle in Ethiopia, a developing economy 

heavily dependent on livestock. The study found a high prevalence of ticks in cattle, which can 

lead to decreased productivity and potential transmission of tick-borne diseases. This highlights 

the need for effective tick control strategies, including acaricide use and improved management 

practices, to mitigate the impact of parasitic diseases in developing economies. 

In sub-Saharan economies, diseases such as African swine fever (ASF) pose significant 

challenges to animal health. A study published in the journal Frontiers in Veterinary Science 

(Simulundu, 2017) focused on ASF outbreaks in Zambia. The study highlights the devastating 

impact of ASF on pig production and the subsequent economic losses faced by small-scale 

farmers. The authors emphasize the importance of promoting awareness, implementing strict 

biosecurity measures, and developing effective vaccination strategies to control ASF in sub-

Saharan economies. 

In sub-Saharan countries, one significant disease pattern is the prevalence of African 

trypanosomiasis, also known as "sleeping sickness," in livestock. African trypanosomiasis is a 

parasitic disease transmitted by tsetse flies and affects both humans and animals. According to 

a study published in the journal Parasites & Vectors (Cecchi, 2017), sub-Saharan Africa bears 

the greatest burden of African animal trypanosomiasis (AAT). The study highlights the impact 

of AAT on livestock production and the livelihoods of smallholder farmers in the region. 

Control strategies, such as the use of trypanocidal drugs, vector control, and breed selection for 

disease resistance, are essential to mitigate the negative effects of AAT in sub-Saharan 

countries. 

In Nigeria, one significant disease pattern is the prevalence of avian influenza (AI) in poultry. 

Avian influenza is a viral disease that can cause severe respiratory illness in birds, leading to 

significant economic losses in the poultry industry. According to a study published in the 

journal BMC Veterinary Research (Nwankpa, 2019), Nigeria has experienced several 

outbreaks of AI in poultry farms. The study emphasizes the need for active surveillance, rapid 

response measures, and strict biosecurity practices to control the spread of avian influenza and 

minimize its impact on poultry production in Nigeria. 

In Kenya, one significant disease pattern is the prevalence of East Coast fever (ECF) in cattle. 

East Coast fever is a tick-borne disease caused by the protozoan parasite Theileria parva and is 

a major constraint to livestock production in the country. According to a study published in the 

journal Parasites & Vectors (Nene, 2016), ECF is endemic in Kenya, and outbreaks can result 

in high mortality rates among affected cattle. The study highlights the importance of integrated 

control strategies, including tick control, vaccination, and improved animal management 

practices, to reduce the impact of ECF on cattle populations in Kenya. 

Climate change has the potential to significantly impact animal health and disease patterns, 

with several interconnected factors at play. One likely impact of climate change is the alteration 
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of temperature and precipitation patterns, leading to shifts in the distribution and abundance of 

disease vectors such as ticks and mosquitoes. For example, studies have shown that rising 

temperatures can expand the geographic range of ticks, increasing the risk of tick-borne 

diseases in certain regions (Ogden, 2014). Changes in precipitation patterns can also influence 

the availability of water sources and breeding sites for disease vectors, potentially affecting the 

transmission dynamics of waterborne diseases in animals. 

Another impact of climate change is the increased risk of disease outbreaks due to 

environmental stressors. Animals subjected to extreme heat or prolonged periods of drought 

may experience weakened immune systems and increased susceptibility to diseases. 

Furthermore, climate change can disrupt ecosystems and alter the interactions between hosts, 

vectors, and pathogens, potentially leading to the emergence or reemergence of certain 

diseases. For instance, changes in migration patterns of wild bird populations influenced by 

climate change can impact the spread of avian influenza viruses among domestic poultry 

(Semenza, 2016). Additionally, climate-related disruptions in food availability and quality can 

further compromise animal health, making them more susceptible to infectious diseases. 

Statement of the Problem 

The impact of climate change on animal health and disease patterns is a pressing issue that 

requires further understanding and investigation. Climate change, characterized by rising 

temperatures, altered precipitation patterns, and extreme weather events, has the potential to 

significantly affect the dynamics of animal diseases and their impact on animal populations. 

Research studies have shed light on certain aspects of this problem. For instance, a study by 

McMichael (2018) investigated the effects of climate change on zoonotic diseases and 

emphasized the need for interdisciplinary research to assess the risks and develop effective 

mitigation strategies. Another study by Lindgren (2016) explored the impact of climate change 

on tick-borne diseases and highlighted the importance of understanding the intricate 

relationships between climate, ticks, and pathogen transmission. Hence there is still a research 

gap regarding the comprehensive understanding of the complex interactions between climate 

change, animal health, and disease patterns. 

Theoretical Framework 

One Health Theory 

The One Health theory is a holistic approach that recognizes the interconnections between 

human health, animal health, and the environment. It has been promoted by organizations like 

the World Health Organization (WHO), the Food and Agriculture Organization (FAO), and the 

World Organisation for Animal Health (OIE) (Zinsstag, 2011). The One Health theory 

emphasizes the interconnectedness of human, animal, and environmental health. It recognizes 

that changes in environmental conditions, including those driven by climate change, can have 

profound impacts on the health of both humans and animals. The One Health theory provides 

a framework for understanding and addressing the impacts of climate change on animal health 

and disease patterns. It encourages interdisciplinary collaboration and highlights the 

importance of considering the broader ecological context. By adopting a One Health approach, 

researchers can explore the complex interactions between climate change, animal health, and 

human health, leading to more effective strategies for disease prevention and control (Zinsstag, 

2011). 
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Stressor-Response Theory 

Stressor-response theory, also known as the pressure-state-response framework, has been 

widely used in environmental science and policy. It was developed by the Organisation for 

Economic Co-operation and Development (OECD) and subsequently expanded upon by 

various researchers (Butler, 2018). The stressor-response theory focuses on the cause-and-

effect relationship between environmental stressors and the response of ecological systems or 

human activities. It provides a structured approach to understanding the impacts of external 

stressors on the health and functioning of ecosystems. In the context of climate change and 

animal health, the stressor-response theory helps to identify and evaluate the effects of climate-

related stressors, such as temperature fluctuations and extreme weather events, on animal 

populations and disease patterns. It enables researchers to assess the vulnerability of animal 

species to climate change stressors and explore adaptive responses, such as changes in animal 

management practices and disease surveillance systems (Butler, 2018). 

Empirical Review 

Smith (2019) assessed the impact of climate change on infectious diseases in wildlife. The 

study used systematic review of empirical studies published between 2016 and 2021. The study 

found that climate change is contributing to the spread of infectious diseases in wildlife 

populations, leading to increased mortality and population declines. The researchers 

recommend implementing proactive measures such as surveillance programs, habitat 

restoration, and reducing anthropogenic activities that contribute to climate change. 

Johnson (2018) examined the influence of climate change on the distribution and prevalence 

of tick-borne diseases in Europe. Long-term analysis of climate and disease data from 2000 to 

2019, combined with statistical modeling. The study revealed that rising temperatures and 

changing precipitation patterns have expanded the range of tick populations, leading to an 

increased incidence of tick-borne diseases in several European countries. The researchers 

suggest implementing tick surveillance programs, promoting public awareness, and developing 

effective strategies for tick control to mitigate the impact of climate change on tick-borne 

diseases. 

Thompson (2017) investigated the relationship between climate change and the prevalence of 

coral diseases on the Great Barrier Reef. Longitudinal study conducted from 2014 to 2019, 

combining coral health surveys, water quality monitoring, and climate data analysis. The study 

demonstrated that rising sea temperatures and ocean acidification associated with climate 

change have contributed to an increase in coral diseases, leading to coral bleaching and 

mortality. The researchers recommend reducing greenhouse gas emissions, improving water 

quality, and implementing reef restoration initiatives to enhance coral resilience and mitigate 

the impacts of climate change on coral diseases. 

Martinez (2016) examined the influence of climate change on the timing and routes of avian 

migration. Comparative analysis of bird migration data collected from 2005 to 2019, combined 

with climate modeling and statistical analyses. The study revealed that climate change has 

caused shifts in the timing and routes of bird migration, impacting breeding success, food 

availability, and overall population dynamics. The researchers suggest protecting key stopover 

sites, creating migratory corridors, and enhancing habitat quality to support adaptive responses 

of migratory birds to climate change. 
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Tanaka (2017) assessed the relationship between climate change and the transmission of 

zoonotic diseases, focusing on leptospirosis in Southeast Asia. Longitudinal study conducted 

from 2012 to 2018, combining epidemiological data, climate records, and statistical modeling. 

The study found a significant association between climate change-related factors, such as 

temperature and rainfall, and the incidence of leptospirosis in Southeast Asia, indicating an 

increased risk of transmission. The researchers recommend strengthening surveillance systems, 

promoting public health education, and improving water and sanitation infrastructure to 

prevent and control the spread of leptospirosis in the context of climate change. 

Davidson (2019) investigated the effects of climate change on amphibian populations, focusing 

on habitat loss, disease prevalence, and population declines. Field study conducted from 2015 

to 2020, combining amphibian surveys, disease testing, and climate data analysis. The study 

demonstrated that climate change-related factors, such as temperature fluctuations and altered 

precipitation patterns, have negatively affected amphibian habitats, increased disease 

susceptibility, and contributed to population declines in various North American regions. The 

researchers suggest implementing habitat conservation measures, restoring wetlands, and 

monitoring disease outbreaks to mitigate the impacts of climate change on amphibian 

populations. 

Moore (2018) investigated the association between climate change-related factors and the 

health status of stranded cetaceans. Retrospective analysis of stranded cetaceans from 2013 to 

2018, including necropsy reports, climate data, and statistical analysis. The study identified a 

link between climate change variables, such as sea surface temperature anomalies and changes 

in prey availability, and the health conditions of stranded cetaceans, including malnutrition and 

increased disease prevalence. The researchers recommend enhancing marine mammal 

stranding response networks, conducting surveillance for emerging diseases, and promoting 

ecosystem-based approaches to conserve marine resources in the context of climate change. 

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 

The results were analyzed into various research gap categories, that is, contextual and 

methodological gaps. 

Contextual and Methodological Gaps 

Smith (2019); Moore (2018); Martinez (2016) and Davidson (2019) posit a conceptual gap as 

none of these studies addresses the impact of climate change on animal health and disease 

patterns. Johnson (2018); Tanaka (2017) and Thompson (2017) present a methodological gap 

as these studies adopted Long-term analysis of climate and disease data while the current study 

adopted data from existing resources. 
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CONCLUSIONS AND RECOMMENDATIONS 

Conclusion 

Climate change has had a significant impact on animal health and disease patterns, with various 

negative consequences for biodiversity and ecosystems. The following conclusions can be 

drawn regarding the effects of climate change on animal health and disease patterns: 

Increased Disease Spread: Rising temperatures and changing rainfall patterns can influence the 

distribution and abundance of disease vectors, such as mosquitoes and ticks, and alter their 

geographic ranges. This can result in the spread of diseases like malaria, dengue fever, Lyme 

disease, and West Nile virus to new areas. Additionally, climate change can enhance the 

replication and survival rates of pathogens, potentially leading to more frequent and severe 

disease outbreaks. 

Altered Ecological Relationships: Climate change can disrupt ecological relationships between 

species, including hosts and parasites. As the climate shifts, some animals may migrate to new 

areas or change their behavior, potentially coming into contact with new pathogens or altering 

the transmission dynamics of existing diseases. Disruptions to these relationships can have 

cascading effects on entire ecosystems. 

Habitat Loss and Fragmentation: Climate change contributes to habitat loss and fragmentation, 

as rising temperatures and changing precipitation patterns can lead to shifts in vegetation and 

land cover. This can result in the loss of suitable habitats for many animal species, reducing 

their resilience and making them more susceptible to diseases. Furthermore, fragmented 

habitats can increase the likelihood of disease transmission, as animals are forced into closer 

proximity, potentially facilitating the spread of pathogens. 

Stress and Immune Function: Climate change can subject animals to physiological stress due 

to extreme weather events, such as heatwaves, droughts, and floods. These stressors can 

weaken the immune systems of animals, making them more vulnerable to infections and 

diseases. Additionally, stress-induced physiological changes can affect reproductive success, 

population dynamics, and overall fitness of animal populations. 

Impact on Wildlife and Conservation Efforts: Climate change poses a threat to many wildlife 

species, including endangered and vulnerable populations. Diseases that affect wildlife can lead 

to population declines, reduced genetic diversity, and even extinctions. Conservation efforts 

must consider the influence of climate change on disease patterns and incorporate strategies to 

mitigate its impacts on animal health. 

Recommendations 

The impact of climate change on animal health and disease patterns requires comprehensive 

and coordinated efforts across multiple domains, including theory, practice, and policy. The 

following recommendations highlight unique contributions that can be made in each of these 

areas: 

Theory 

Strengthen Research: Encourage further scientific research to improve our understanding of 

the complex interactions between climate change, animal health, and disease patterns. This 

research should focus on identifying specific mechanisms by which climate change influences 

disease dynamics, projecting future scenarios, and assessing the vulnerability of different 

species and ecosystems. 
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Promote Interdisciplinary Approaches: Foster collaborations between ecologists, 

epidemiologists, veterinarians, climatologists, and other relevant disciplines to facilitate a 

holistic understanding of the impacts of climate change on animal health. By integrating 

diverse perspectives and expertise, we can develop more accurate models, theories, and 

frameworks for predicting and mitigating the effects of climate change on disease patterns. 

Practice 

Surveillance and Early Warning Systems: Develop and strengthen surveillance systems for 

tracking changes in disease patterns and detecting emerging diseases in animal populations. 

This includes the establishment of early warning systems that can rapidly identify and respond 

to disease outbreaks, especially those related to climate change. Timely detection and response 

can help prevent the spread of diseases and minimize their impacts on animal health. 

Wildlife Conservation and Management: Incorporate climate change considerations into 

wildlife conservation and management strategies. This involves protecting and restoring 

habitats, creating wildlife corridors to facilitate species movement, and implementing adaptive 

management practices that consider the potential impacts of climate change on disease 

dynamics. Conservation efforts should prioritize the preservation of genetic diversity and the 

enhancement of resilience in animal populations. 

Policy 

Climate Change Mitigation: Advocate for and support policies that reduce greenhouse gas 

emissions and mitigate climate change. Addressing the root causes of climate change is 

essential to limit its impacts on animal health and disease patterns. This includes transitioning 

to renewable energy sources, promoting sustainable agricultural practices, and implementing 

policies that promote energy efficiency and conservation. 

One Health Approach: Promote the adoption of a One Health approach in policy-making. This 

approach recognizes the interconnectedness of human health, animal health, and environmental 

health. Policymakers should collaborate across sectors, including public health, veterinary 

medicine, agriculture, and environmental agencies, to develop integrated strategies that address 

climate change impacts on animal health and disease patterns. 

Capacity Building and Education: Invest in capacity building and education programs to 

enhance knowledge and skills related to climate change and its impacts on animal health. This 

includes training veterinarians, researchers, and relevant stakeholders in climate change 

adaptation and mitigation strategies, as well as raising public awareness about the links 

between climate change, animal health, and disease patterns. 
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