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Climate change has emerged as one of the defining challenges of our time, affecting not only the environment 

but also agriculture, animal production, and public health. Across many parts of the world, rising temperatures, 

irregular rainfall patterns, prolonged droughts, floods, and other extreme weather events are becoming 

increasingly common. These environmental changes are creating new pressures on livestock production systems 

and raising concerns about the safety of the food supply. As livestock contribute substantially to food security, 

rural livelihoods, and national economies, the sector is particularly vulnerable to climate-related disruptions (Ali 

et al., 2020; Pandey et al., 2022). The situation is especially concerning in developing countries such as 

Bangladesh, where livestock production often depends on climate-sensitive farming systems and limited 

adaptive resources. In recent years, the consequences have become increasingly visible through declining 

animal productivity, changing disease patterns, and growing food safety challenges. 

The effects of climate change on animal health are both direct and indirect. One of the most immediate 

consequences is heat stress, which affects the physiological performance and welfare of livestock and poultry. 

During periods of excessive heat, animals tend to consume less feed, resulting in reduced growth rates and 

lower production efficiency. Reproductive performance may also decline, while prolonged heat exposure can 

weaken immune responses and increase disease susceptibility (Polsky and von Keyserlingk, 2017). These 

impacts are not only biological but also economic, as lower milk yields, reduced meat production, and higher 

mortality rates can significantly affect farm profitability. 

Changing climatic conditions are also altering the epidemiology of infectious diseases. Variations in 

temperature, humidity, and rainfall can influence the survival and transmission of pathogens and their vectors, 

allowing diseases to emerge in areas where they were previously uncommon (Forman et al., 2008; Abdela and 

Jilo, 2016). As environmental conditions become more favorable for pathogen persistence, livestock populations 

may face an increased risk of both endemic and emerging diseases. In addition, several zoonotic and foodborne 

pathogens, including those associated with colibacillosis, salmonellosis, Peste des Petits Ruminants and 

campylobacteriosis, may pose greater threats to animal and human health under changing environmental 

conditions (Kabir, 2010; Akter et al., 2021). 

These concerns are closely linked to the One Health concept, which recognizes that the health of humans, 

animals, and ecosystems is interconnected. Climate-driven environmental changes can influence pathogen 

ecology, increase contamination of feed and water resources, and create conditions that favor disease 

transmission. Such changes have important implications not only for animal health but also for food safety and 

public health. Growing evidence suggests that climate-related environmental stress may also contribute to the 

emergence and spread of antimicrobial resistance (AMR), an issue that is increasingly recognized as a global 

health threat (WHO, 2024).  
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In Bangladesh, the challenge is particularly significant. Studies have reported the widespread occurrence of 

multidrug-resistant zoonotic bacteria in livestock farms, live bird markets, and environmental sources (Neogi et 

al., 2020; Uddin et al., 2021; Hoque et al., 2021). The continued detection of pathogens such as Campylobacter 

spp., Escherichia coli, and Vibrio cholerae within animal production environments and food chains highlights 

the vulnerability of existing food safety systems (Alam et al., 2020; Eashmen et al., 2021; Abdullah-Al-Mamun 

et al., 2023). As climatic conditions become more unpredictable, the risks associated with pathogen 

transmission and food contamination are likely to increase further. 

Food safety is another area where the effects of climate change are becoming increasingly evident. 

Environmental conditions play a major role in determining the growth, survival, and transmission of foodborne 

pathogens. Higher temperatures and increased humidity can accelerate microbial proliferation in foods of animal 

origin as well as fresh produce, thereby increasing the risk of contamination and foodborne illness (Tirado et al., 

2010; Duchenne-Moutien and Neetoo, 2021). These challenges are particularly acute in developing countries, 

where limitations in food storage, transportation, and market infrastructure may compromise food quality and 

safety. In addition to microbial hazards, climate change may influence the occurrence of naturally occurring 

toxins in the food chain. Changes in temperature and moisture conditions can promote fungal growth and 

increase the production of mycotoxins in feed and food commodities. Recent findings on aflatoxin 

contamination in Bangladesh have highlighted the close relationship between climatic variability and food 

safety risks (Neogi et al., 2024; Atasever, 2026). Such contamination not only affects animal productivity but 

also poses serious health concerns for consumers through the consumption of contaminated animal products and 

food crops (Islam et al., 2026). Consequently, climate change is increasingly being recognized as a factor that 

can influence food safety from farm to fork. 

The growing threat of antimicrobial resistance adds another layer of complexity to these challenges. Livestock 

producers facing increased disease pressure may rely more heavily on antimicrobial agents to prevent or control 

infections. While antimicrobials remain important tools in animal health management, their excessive or 

inappropriate use can contribute to the development and spread of resistant microorganisms. Environmental 

stressors associated with climate change may therefore indirectly accelerate the emergence of antimicrobial 

resistance by increasing disease occurrence and treatment demands within livestock populations (Kabir, 2026). 

This issue is of particular concern because resistant bacteria do not remain confined to farms. They can spread 

through food products, environmental pathways, and direct contact between animals and humans. Reports 

describing the occurrence of extended-spectrum beta-lactamase-producing Escherichia coli in food-associated 

environments and on frequently touched surfaces illustrate the widespread nature of this problem (Arif et al., 

2025). Addressing antimicrobial resistance will require coordinated efforts that promote prudent antimicrobial 

use, strengthen farm biosecurity, and improve surveillance systems across the human, animal, and 

environmental sectors. 

Among the countries most vulnerable to climate change, Bangladesh faces a unique set of challenges. Its 

geographical location and environmental characteristics make it particularly susceptible to floods, cyclones, 

salinity intrusion, and heat waves. These events frequently disrupt livestock production systems, damage 

infrastructure, and threaten the livelihoods of farming communities (Ali et al., 2020). Smallholder farmers are 

often the most affected because they have limited access to financial resources, veterinary services, and climate 

adaptation technologies. Despite these challenges, several practical measures can help improve the resilience of 

livestock production systems. Better housing design, improved ventilation, and access to clean water can reduce 

the effects of heat stress on animals. The introduction of climate-resilient and heat-tolerant breeds may further 

support productivity under changing environmental conditions. Likewise, strengthening vaccination programs, 

enhancing disease surveillance, and adopting sustainable feeding strategies can help reduce disease risks and 

improve overall herd health (Gebremichael et al., 2023). 

Recent initiatives promoting environmentally sustainable livestock production also offer promising 

opportunities for adaptation. Organic dairy farming, sustainable livestock upgrading programs, and resource-

efficient production systems are increasingly being recognized as approaches that can improve resilience while 

reducing environmental impacts (Harun et al., 2024; Bhuiyan, 2024). Such strategies are particularly relevant 

for Bangladesh, where balancing productivity, environmental sustainability, and food security remains a major 

development priority. Adaptation efforts, however, cannot rely solely on farm-level interventions. Effective 

food safety governance and public awareness are equally important. Ensuring the safety of foods of animal 

origin requires continuous attention to hygienic production practices, safe slaughtering procedures, proper food 

handling, and regulatory compliance throughout the food chain (Rahman and Kabir, 2012; Rahman and Kabir, 

2013; Rahman et al., 2014). Training programs for farmers, food handlers, and veterinary professionals can play 

a crucial role in reducing food safety risks and improving disease prevention practices. 
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Advances in biotechnology and sustainable agricultural innovations may also contribute to future solutions. The 

use of probiotics, improved diagnostic tools, and modern disease monitoring systems has shown considerable 

potential for enhancing animal health and reducing dependence on antimicrobial agents (Kabir and Islam, 2021; 

Kabir et al., 2023). At the same time, ecosystem-based adaptation strategies are gaining attention as effective 

means of strengthening resilience to climate-related challenges while supporting environmental sustainability 

(Neogi, 2025; Neogi, 2026). The international community has repeatedly emphasized the need for integrated 

responses to climate change. Organizations such as the Food and Agriculture Organization (FAO) and the 

World Health Organization (WHO) have highlighted the importance of developing climate adaptation and 

mitigation strategies that address agriculture, animal health, and food systems in a coordinated manner (FAO, 

2023; WHO, 2024). Given the complex and interconnected nature of these challenges, no single discipline or 

sector can provide all the answers. 

A comprehensive One Health approach offers a practical framework for addressing the growing impacts of 

climate change on animal health and food safety. By fostering collaboration among veterinarians, 

microbiologists, environmental scientists, public health professionals, and policymakers, it becomes possible to 

develop more effective and sustainable solutions. Strengthening animal health systems, improving food safety 

oversight, reducing environmental impacts, and promoting sustainable livestock production should therefore 

remain central priorities in future climate adaptation efforts (Verkuijl et al., 2024; Sicuso et al., 2025). 

The consequences of climate change for animal health and food safety are no longer theoretical concerns; they 

are already being observed across many regions of the world, including Bangladesh. Increasing disease risks, 

foodborne hazards, antimicrobial resistance, and environmental contamination present significant challenges for 

livestock production and public health. Addressing these issues will require stronger surveillance systems, 

climate-resilient farming practices, effective food safety governance, and sustained investment in research and 

innovation. Integrating One Health principles into policy and practice will be essential for protecting animal 

health, safeguarding public health, and ensuring food security in an increasingly uncertain climate. 
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