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Abstract 

Zoonotic diseases are defined as those illnesses transmitted between humans and animals. Over the decades, zoonoses have drawn the 

attention of researchers as they pose a serious threat to the health of both humans and animals. The primary reasons behind t he 

emergence of zoonoses include ecological imbalance, climate changes, increased interactions of humans and animals, and wildlife 
disruption. SDGs comprise a comprehensive framework which directly and indirectly helps in the control and prevention of the zoonotic 

diseases. This chapter aims to explore what is zoonosis and how it becomes a greater threat to public health. The global impact of the 

zoonoses as they disturb the economy of the countries especially low-income countries and cause suffering of both humans and animals. 

The chapter discussed various SDGs such as SDG 2, SDG 13, and SDGs 15, how the achievement of these goals and their associated targets 
will eventually help to control zoonoses. 
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Introduction 
 

The term sustainable development refers to the process of decision making which will meet all the development goals of humans today 
while maintaining the capabilities of the natural systems to fulfill the need of resources of the future (Burton, 1987). The struggle for excellence 

and growth by humans has resulted in differences in the economic growth among countries and outcomes of this may cause depletion of natural 

resources at an enormous level which threatens the ecological balance. Sustainable development is a novel concept in the current scenario 

which makes sure that the growth and development occurs at a rate that natural resources are sustained for the present and passed onto future 
generations without any impairment (Ghosh & Begam, 2021). Sustainable development consists of three pillars which include economic, 

environmental and social but there has been an additional pillar (fourth pillar) called culture, institutions of governance (Draft, 2017). All UN 

states are devoted to achieve the 2030 Agenda of 17 goals of Sustainable Development Goals (SDGs) consist on 169 targets, covering three 

dimensions of social, economic, and environmental development. Among all the challenges of global health, the spread and increasing burden 

of the zoonotic diseases is an emerging challenge which include socio-economic, environmental, and ecological factors, in turn these factors 
also affected by globalization changes (Frazzoli & Mantovani, 2010). The components of One Health, (humans, animals, and environment) plays 

an important role in the development, emergence, and transmission of various infectious diseases (Thompson & Kutz, 2019). Among different 

infectious diseases, different diseases affecting humans are of the animal origin. According to the report of "Asia Pacific strategy for emerging 

diseases: 2010" among 60% of the emerging infectious diseases of humans are zoonotic in nature, and that too 70% of these diseases originated 
from different wildlife species (WHO, 2014). The emerging diseases in recent decades that affect humans were reported to be of animal origin 

and associated with the foods of animal origin (Slingenbergh, 2013).  Zoonoses derived from a Greek word "Zoon" meaning animal, while the 

word "nosos" means illness. The World Health Organization (WHO) defined zoonosis as "any infection or disease that transmits naturally from 

vertebrate animals to humans and vice versa" (WHO, 2020). Among all the pathogens that cause disease in humans, 61% are reported to be 
zoonotic in nature (Taylor et al., 2001). Zoonoses is considered as a major public health concerns, as it poses serious hazards to human health 

that may lead to death. There are 13 most common diseases which affect the poor livestock workers in low income countries and cause an 

estimated 2.4 billion people to get the illness and 2.7 million deaths in humans annually worldwide (Grace et al., 2012). In addition to their 

harmful effects on human health, the zoonotic diseases also affect the health of animals and lower the livestock production (Grace et al., 2012).  

 
Global Impact of Zoonosis 

There are infinite impacts of zoonoses on the health of animals and humans. Although it is almost not possible to measure the impact of 
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zoonoses, there are several parameters through which the impact of zoonoses can be assessed for example incidence, prevalence, mortality, 

morbidity, and economic loss (Meslin, 2006). Zoonoses severely affect both the livelihood and well-being of humans. The ultimate results of 

zoonoses are the negative impact on social status of one as individuals suffering from any zoonotic disease may not be able to support his 
family. Such conditions are widely seen in low income countries such as Asian and African countries. As a result of several zoonotic infections, 

the infected individuals are isolated from the rest to avoid the risk of transmission, which may increase the risk of mental health issues in the 

relevant individuals. Another factor that increases the risk of zoonotic infections is antimicrobial resistance as the treatment will not be effective 

against many bacterial zoonoses. So if there are individuals suffering from a zoonotic infection with a pathogen that is resistant to antimicrobial 
therapy, they require special care, expensive treatment, and so increase the burden on the health care sector in developing countries 

(McMichael, 2004). Deaths of animals due to zoonotic infections pose economic losses on livestock sector on a country. If the animal survives 

the illness, it still not able to regain the same health and production status. These significant losses include the low production of eggs, milk, 

and meat upto 70%. The loss of milk, meat, and eggs ultimately exhibit serious impacts on human health as there is a shortage of high protein 
products of animal origin (Arámbulo & Thakur, 1992). Some zoonotic infections such as toxoplasmosis and brucellosis cause abortion, infertility 

and unhealthy offspring, this situation affects the farmers and at the end disturbs the economy of the whole country. Zoonotic diseases for 

example avian influenza, bovine spongiform encephalitis (BSE), and anthrax can hinder the trade of animals, animal products such as milk, 

eggs, and meat, and animal byproducts across countries worldwide. The measures for the control of zoonoses include surveillance, isolation 
and quarantine, diagnostic methods, prevention of animal transmission, vaccination and treatment programs, inspection of animal products 

such as meat and milk, and biosecurity. All these measures also affect the economy of a country tremendously. The economic impact of zoonotic 

diseases from 1995 to 2008 has exceeded 120 billion USD globally (Cascio et al., 2011). UK has been facing serious economic losses due to 

various food-borne illness such as Campylobacter spp., Salmonella (non-typhoidal), E. coli VTEC O157, Listeria monocytogenes, and norovirus 

(Bennett & Ijpelaar, 2005; Martins et al., 2014). Several other countries also faced dramatic losses in their economy as a result of zoonotic food-
borne diseases. Due to the contamination of Salmonella in the pork products, Ireland has faced drastic economic loss (Martins et al., 2014). 

According to the report of World Bank (Bank, 2012), Australia has faced almost 16% loss in the total value of the livestock sector due to the 

outbreaks in beef and sheep (Rahman et al., 2020). One of the major outbreaks, SARS outbreaks affect the global economy while impacting 

various sectors such as the tourism sector. The countries severely impacted by the SARS outbreak include China, Singapore, Taiwan, and Hong 
Kong (Tsai et al., 2010). The emergence of highly pathogenic avian influenza in Mexico causes severe economic losses (Rassy & Smith, 2013). 

In India, due to the plague in 1994, there was a restriction on tourism which affected the economy of the country (Tsai et al., 2010). There was 

a ban on international trade due to the outbreak of highly pathogenic avian influenza in poultry and posed drastic impacts on the European 

Union economy (Martins et al., 2014). The risk of emerging zoonoses is high in developed countries while the risk of endemic zoonoses is high 
in developing countries (Grace et al., 2012; Bidaisee & Macpherson, 2014).  

 

SDGs and Control of Zoonosis 

The application of some SDGs such as SDG 2, SDG 13, and SDG 15 plays a significant role in the prevention and control of zoonosis. By 

achieving these goals and their respective targets helps directly and indirectly to control zoonosis. 
 

SDG 2 and Zoonosis 

SDG 2 states “End hunger, achieve food security and improve nutrition and promote   sustainable agriculture.” In the last few decades, 

the consumption of wild animal meat has increased to fulfill the demand for protein source (Nielsen et al., 2018). According to a study, 39% of 
the sampled houses from 24 different countries of Africa, Asia, and Latin America, use consumed meat from wildlife at least once a year (Nielsen 

et al., 2018). These results revealed the dependence of humans on wildlife to fulfill their food demands. Besides the fact that the wildlife serves 

as an excellent protein source, the wildlife also serves as a reservoir host of several zoonotic pathogens (Hilderink et al., 2021). Wildlife hunting 

is also adopted as a way of income in low socio-economic status areas. All these factors contribute to the emergence of zoonotic transmission 
of pathogens from humans to animals. The activities of wildlife hunting as a source of consumption or sale is much more prevalent in countries 

with low socio-economic status as their survival depends on it which ultimately increases the risk of infection. In a study, it is reported that 

among 1415 species of pathogenic agents, 61% are zoonotic in nature (Taylor et al., 2001). The most common examples of these pathogens 

include Ebola virus and SARS (Coad et al., 2021). There are two ways through which the consumption of wildlife meat favors the outbreaks of 
zoonotic diseases, first one is the methods associated with the trade of wildlife for example hunting, handling, butchering, preparation and 

processing of carcasses, while the second one is consuming wildlife as food causing spread of various zoonotic diseases for example monkey 

pox virus, Ebola virus, and Sudan virus (Swift et al., 2007; Coad et al., 2021). The cramming of wildlife into stressful conditions, close contact 

to domestic animals and humans, and poor biosafety also contribute to the spillover of zoonotic infections (Xue-Hong et al., 2016; Magouras et 

al., 2020). By ending hunger and poverty, the risk of emergence of zoonoses will be lower than it is at present.  
 

SDG 13 and Zoonosis 

SDG 13 states that “Take urgent action to combat climate change and its impacts.” Climate change due to the activities of the humans, is 

another factor affecting the spread of zoonoses. The climate changes include global warming, geo-climatic variations, and emission of 
greenhouse gases. The evidence of the impact of these climate changes on the epidemiology of the zoonotic diseases include changes in the 

distribution, interactions, and dynamics of the pathogens, vectors, and hosts (Rupasinghe et al., 2022). Climate changes support the onset of 

emerging, re-emerging, and transmissible zoonoses, particularly those spread through vectors, especially arthropod vectors such as ticks, 

mosquitoes, fleas, and midges (Tajudeen et al., 2021). Change in the mean temperature of the earth over the years, provide conditions which 
are favorable for the zoonotic pathogens and their vectors (arthropods) and facilitate the process of breeding, survival capabilities, and enhance 

their infectivity rate (Tajudeen & Oladunjoye, 2021). There has been much research to support the fact that climate change is linked with the 
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emergence of zoonoses. It has been reported that there is a link between the onset of human plague in the western United States and the 

weather events, temperature fluctuations and Pacific Decadal Oscillation (climate changes) (Ben Ari et al., 2008). There has been reports that 

there is an association between the outbreaks of plague, Rift valley fever, Hantavirus, and various other emerging zoonotic infections and the 
El Niño-Southern Oscillation (a drastic weather event) (Anyamba et al., 2009; Anyamba et al., 2019). Also the surges in Hantavirus infection in 

the United States is linked to the El Niño related weather conditions and it is assumed that these weather conditions will be more drastic in the 

near future (Hjelle & Glass, 2000). The incidence of dengue (an infection transmitted by the mosquito bite and more prevalent in tropical and 

subtropical areas) has increased by 10 folds in the previous few decades worldwide (Dengue, 2009; Bhatt et al., 2013). The condition is the 
result of direct and indirect impact of temperature on the breeding and prevalence of vectors. The global mean temperature rose up to 1.09 C 

between the year 2011 and 2020 (Masson-Delmotte et al., 2021). Under the CO2 emission scenario, there is an increase of 1.4-4.4 C mean 

temperature per decade worldwide (Masson-Delmotte et al., 2021). This situation of global warming and variations of geo climate pose a serious 

threat of emerging zoonoses among human populations (Masson-Delmotte et al., 2021; Rupasinghe et al., 2022). So the achievement of the 
SDG 13 will eventually help to control the spread of zoonotic diseases. 

 

SDG 15 and Zoonosis 

SDG 15 describes as “Protect, restore and promote sustainable use of terrestrial ecosystems,  sustainably manage forests, combat 
desertification, and halt and reverse land degradation and halt biodiversity loss.” Biodiversity describe as the diversity of plants, animals, 

microorganisms, and the genes they have along with their ecosystems. Biodiversity is under the pressure from anthropogenic activities and 

exploitation such as urbanization, deforestation, and increased agricultural activities (Scholes et al., 2005; Tajudeen et al., 2021). One of the 

major impacts of this explanation of biodiversity is the onset of diseases which transfer from animals to humans also called zoonoses (Tajudeen 

et al., 2021). Zoonotic pathogens such as bacteria, fungi, viruses, and parasites are normally present in the biological systems, and have a close 
relationship with their host (wildlife) over the years of evolution (Gómez & Nichols, 2013). But due to the increased encroachment of the 

humans into biodiversity through several activities, disturb the natural relationship between the pathogens and wildlife which result in the 

transmission of pathogenic agents from wildlife to the humans and this transmission is called spillover (Plowright et al., 2021). For many years, 

different consensuses have been done to study that how biodiversity affects the spread of zoonotic diseases and one of the well-known 
consensuses is presented by the Ostfeld and Keesing called hypothesis of the 'dilution effect' (Scholes et al., 2005; Gómez & Nichols, 2013). The 

hypothesis states that the risk of transmission of pathogen and disease is much less in highly rich biodiverse species attributed to the availability 

of diverse communities to embrace competent hosts for a well-known pathogenic agent, resulting in the reduction of susceptibility and exposure 

to such pathogen (Ostfeld & Keesing, 2000; Keesing & Ostfeld, 2021). The hypothesis of the dilution effect is only effective when occurring in 
a community with diverse species causing the reduction in transmission rate of pathogens to the hosts (Keesing & Ostfeld, 2021). The hypothesis 

has been tested widely to study the link between dilution effect and zoonoses and results support the fact that if a diverse host species is present 

then it will lower the risk of transmission of pathogens to human settlements (Civitello et al., 2015). The fact was supported by the results of 

three studies conducted in the United States, showing a positive relationship between the high risk of West Nile encephalitis infections in 

humans and low bird diversity (Ezenwa et al., 2006; Swaddle & Calos, 2008; Allan et al., 2009). Another study reported the correlation between 
the prevalence of the infection by Hantavirus and a reduction in the diversity of small mammals in Panama (Suzán et al., 2009). All these 

research findings support the hypothesis that the risk of zoonotic infection increases in human populations due to the loss of biodiversity. So 

the achievement of SDG 13 and its targets to protect the ecosystems and biodiversity will be a road to prevention of zoonoses.  

 
Conclusion 

The drastic effects of the zoonotic diseases such as avian influenza, bovine spongiform encephalitis (BSE), food-borne illness such as 

Campylobacter spp., Salmonella (non-typhoidal), E. coli VTEC O157, Listeria monocytogenes, norovirus, SARS and anthrax pose a serious threat 

to public health and demands a multidisciplinary approach to combat these zoonoses. The SDGs provide a framework to identify the root cause 
of the spread of zoonosis and its control although SDGs is not a disease-specific approach. The SDGs aim to achieve several goals such as end 

hunger and poverty, save biodiversity and control environmental changes, as disruption of these lead to the outbreak of zoonosis. The 

implementation gaps are a major challenge that's why sustainable development is yet not able to control zoonosis. The multisectoral approach 

such as One Health (human, animal, and environment) aligned with the SDGs policies will be helpful in achieving the goal of control of zoonosis 
and securing public health. 
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