
What are the most important factors that affect the spread of zoonotic diseases? 

Zoonotic diseases (or zoonoses) have been present for centuries; first occurring because of animal 

domestication around 10,000 years ago. The term ‘zoonoses’ was first coined by German scientist 

Rudolf Virchow from the Greek word ‘Zoon’ meaning animal and ‘Noson’ meaning disease. 

Successful development of vaccines has reduced the spread of human infectious diseases. Therefore, 

the arrival of novel zoonoses has had a relative increase in its impact on public health (Wang & 

Crameri, 2014). In the last decade, it has been reported that the spill over of zoonoses has more than 

tripled; in this time new zoonoses infecting people has quadrupled (Rozenbaum, 2020). 

Zoonotic diseases are infectious diseases that are naturally transmitted to humans from vertebrate 

animals such as mammals, birds, amphibians, reptiles and even fish. They can be caused by 

pathogenic agents such as bacteria, parasites, fungi, viruses, and prions (harmful agents affecting 

protein structures of neural tissue). There are numerous ways in which zoonoses can spread, 

including contaminated water and meats, direct contact with an infected animal (bitten, scratched 

etc.), vector bites (e.g., mosquito), or through aerosols in an infected area (CDC, 2021). With 

zoonoses being responsible for more than 60% of all infectious diseases in man (Jánová, 2019), it is 

important to delineate the main factors affecting their spread. The following essay will elaborate this 

further. 

Climate change 

Climate change plays a big part in the spread of zoonoses, even though it may not be immediately 

apparent. Climate change alters the dynamics of hosts, vectors, and pathogens as well as their 

interactions with humans. For example, there is a well-documented relationship between extreme 

weather events and outbreaks of zoonotic and vector-borne diseases such as rift valley fever (RVF), 

malaria, cholera, plague, and several other emergent diseases (Anyamba et al, cited in Rupasinghe et 

al, 2022). 

Land temperatures 

Global temperatures have been rising at an unprecedented rate. Earth’s average temperature has 

risen 1.18 degrees Celsius since the start of the 19th century (NASA, 2010), with a predicted 

temperature rise of up to 4°C by the end of the 21st century (IPCC, 2007). Warmer land temperatures 

have a direct link to mosquito activity. Mosquito activity and reproduction is increased resulting in 

more frequent blood meals and faster digestion (Martin et al, 2008). Any pathogens harboured by 

the mosquito are also likely to mature faster. Increase in water temperature will result in mosquito 

larvae maturing faster, ultimately resulting in a higher vector population (Reiter cited in Naicker, 

2011). Zoonoses such as The West Nile Virus that came from birds rely on infected mosquitoes to 

spread it within humans.  

Rodents are the main reservoir (host) of hantavirus. In Scandinavia, the warming climate has 

resulted in the loss of snow which provides a protective environment for their hibernation. Rodents 

instead seek shelter within human habitats, increasing the transmission of hantavirus (Evander cited 

in Naicker, 2011).  

Ocean temperatures and flooding 

Every decade, we lose around 13% of Arctic Sea ice resulting in rising sea levels (NASA, 2018). This, 

and increased rainfall will ultimately result in coastal flooding and risks of water-borne zoonoses 

(IPCC cited in Naicker, 2011). RVF is transmitted by the mosquito Aedes spp. from cattle, their 

outbreaks are closely associated with the aftermath of heavy rainfall. These vectors are floodwater 



breeders, their eggs are deposited during heavy rains and can survive periods of drought before 

hatching in suitable conditions. The development of larvae increases vector population resulting in 

outbreaks with the presence of vertebrate hosts (Martin et al, 2008). In addition, heavy rainfall leads 

to more crops and foods, this may lead to an increase in rodent population and the zoonoses they 

bring with them.  

For example, heavy rains that flooded upstream to water treatment plants in Milwaukee, USA may 

have been a cause of the 1993 cryptosporidium outbreaks. (Mackenzie et al, 1994). 

Population, Urbanisation, Travel and Globalization 

Human population is growing rapidly with projections of a 2 billion increase in the following 30 years 

(UN, 2021). With population expansion and urbanisation, human encroachment on natural habitats 

is becoming increasingly common with rising interactions between wildlife and humans. This 

accelerates the transmission of zoonoses.  

For example, in Malaysia there was transmission of Plasmodium knowlesi from macaques to humans 

(Singh et al, 2004). Urbanisation also attracts foreign settlers. Human migration brings with it the 

possibility of importing new vectors or diseases. These foreign settlers most probably have no 

immunity to local diseases in this new environment therefore facilitating the spread. Efficient land 

and air travel makes disease containment challenging as demonstrated in the 2003 SARS coronavirus 

outbreak (Wilder-smith cited in Naicker, 2011).  

The opportunity for rodent and vector-borne zoonoses is more pronounced in developing countries 

where settlements are generally informal with poor construction. Road and rail networks further 

ease the spread with new roads bringing remote, non-immune populations in contact with novel 

zoonoses (Wolfe et al, 2005).  

Tourism to exotic locations is gaining popularity. With volunteering work becoming more prevalent 

in Asia and Africa, susceptible travellers are exposed to endemic diseases. Tourist activities such as 

canoeing, kayaking and river rafting have links to leptospirosis outbreaks as animals shed urine 

containing the disease in the river (Sejvar et al cited in Naicker, 2011). Since travel and population 

increase cannot be halted, it is clear that tackling zoonoses is challenging. 

Trade 

Our world is becoming increasingly connected. Goods can easily be transported globally via air, rail, 

sea, and land. Trade (especially animal trade) has great potential to start outbreaks. COVID-19 was 

first identified in the Chinese city, Wuhan with early cases being tracked back to the Huanan Seafood 

Wholesale Market. Such live animal markets are a hotspot for inter-species transmission of zoonoses 

(Naicker, 2011). Bats and pangolins were the two animal reservoirs from where this disease is 

thought to have emerged. Therefore, the ongoing COVID-19 pandemic is a great example of 

proliferation of trade resulting in zoonotic spread. 

Bush(African wildlife)meat and Hunting 

Deforestation is closely related to the increase in hunting to support the trade of bushmeat in 

countries such as Cameroon. Rates of deforestation in Cameroon are high with a loss of 800 – 

1000km2 of forest cover per year. Butchering carcasses in open areas such as forests carry risks of 

aerosol and contact spread zoonoses. Cameroon is representative of a region in which HIV/AIDS, 

Ebola, Marburg viruses, and Monkeypox has emerged (Wolfe et al, 2005). 



Farming and animal domestication  

Large-scale animal husbandry is rising due to consumer demand. By housing a variety of animals, 

spread of diseases between species is only made easier. High intensity farming allows pathogens 

e.g., E Coli O157:H7 strains that are present in low numbers, to spread quickly (Naicker, 2011). 

Domestic animals like pets can also be reservoirs for zoonoses. Human Salmonellosis can be 

correlated with keeping exotic reptiles and E. Coli outbreaks can be traced back to petting zoos (CDC, 

2009). Domestic cats are the natural reservoir for Bartonella spp. Cat scratch disease, bacillary 

angiomatosis and peliosis are others that are likely to persist and increase as their reservoir is a 

popular pet (Chomel et al cited in Naicker 2011). 

Food-borne 

Food-borne zoonoses have increased due to large scale food production, processing, and 

distribution. Eating undercooked meats can cause E. coli outbreaks (Schlundt cited in Naicker, 2011). 

It was noticed that the emergence of fluoroquinolone (an antibiotic) resistant Campylobacter spp. 

was due to antibiotic addition to chicken feed (Nelson et al cited in Naicker, 2011). Various strains of 

superbugs are emerging due to overuse of antibiotics, creating resistance. 

Conclusion 

In conclusion, this essay has covered the most important factors affecting zoonotic spread with 

climate change being the most evident. Centers for Disease Control and prevention (CDC) states that 

every year on average, 5 new human diseases appear of which 3 are zoonotic (2021). By the 2080s if 

no further action is taken, 20 to 50 million people are projected to be affected by coastal flooding 

and its consequences (Nicholls cited in Rupasinghe et al, 2022). It is much cheaper to invest in the 

prevention of infectious disease outbreaks that to deal with its effects. We cannot fully prevent the 

transmission of diseases from animals, but strategies must be coordinated at the interface of human 

and animal environments and applied at national, regional, and global levels. The current COVID-19 

pandemic is a stark example of how many of the contributing factors mentioned above have played 

a role in the rapid spread of infection. It has necessitated global efforts and scientific advances to 

control its overwhelming impact. 
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