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Medicine: What are the Most Important Factors Which Affect the Spread of Zoonotic 

Diseases (Such as COVID-19)? 

A zoonotic disease is an infectious disease transmitted between species from animals to humans. There are 

over 200 known types of zoonoses, and up to 75% of new or emerging infectious diseases are zoonotic in origin 

(Salyer, 2017). For example, the Ebola virus, killing 11,323 people between 2014-2016 in West Africa, was 

transmitted from either bats or non-human primates. The SARS epidemic of 2002-2004 was caused by civet 

cats, and MERS originated from camels (Earth, 2020). These events have more than tripled over the past 

decade, with the number of new zoonotic disease infections quadrupling over that same period (Rozenbaum, 

2020). Research has identified the most important factors which affect the spread of zoonotic diseases, which 

are discussed in this essay.  

Human Population Growth and Travel 

The second half of the 20th century saw rapid population growth. The United Nations (UN) estimates that the 

world’s population more than doubled between 1950-2005 from approximately 2.5 billion to 6.5 billion 

respectively [see Figure 1], equating to an annual average growth rate of 1.72% (Sciences, 2009). Based on the 

assumption of a sustained decline in fertility in low-income countries, the UN forecast estimates that the world 

population will continue to grow to just over 9 billion by 2050 (Sciences, 2009). 

The spread of emerging zoonotic diseases is mainly facilitated by population movements. Where migration (long-

term resettlement) is likely to spread diseases with long periods of latency, short-term movements have the 

potential to rapidly spread diseases. The latter is illustrated by the spread of SARS from Hong Kong to Toronto 

in spring 2003, within weeks. Furthermore, short-term human travel associated with tourism, business etc. have 

increased rapidly over the past 50 years and are estimated to continue to increase. As shown in Figure 2 the 

revenue passenger kilometres represent the total number of passengers globally travelling multiplied by the 

number of kilometres they commercially fly. This highlights the increasing number of people and goods travelling 

around the globe (Sciences, 2009). The increase in population movement creates a significantly higher likelihood 

of spreading diseases. Not only are travellers at risk of contracting communicable diseases, but they can also act 

as vectors, as was the case for the SARS outbreak in 2003 which emerged in China and spread to four different 

countries as a result (Pietrasik, n.d.). 

Human Behaviour and Culture 

Research has also identified several social and cultural factors as drivers of zoonotic diseases. The change in 

demographics and population movement and the increased flow of individuals, goods etc. globally, all affect and 

provoke the emerging of viral, bacterial, and parasitic zoonoses (Mayer, 2000). Social changes which resulted in 

altered land, deforestation, reforestation etc. also affect the movement of pathogens. These factors contribute to 

the emergence of new epidemic diseases which affect cross-species pathogen transmission, i.e., the transmission 

of zoonotic diseases (Sciences, 2009). 

Different cultures’ preference in taste, influences food preparation and thus, is additionally a driver of zoonotic 

diseases. The rise in globalisation has shared the culture of foods, including those that contain raw meat and fish 

(e.g., Sushi) to other parts of the globe, which increases the potential to facilitate several zoonoses (Macpherson, 

2005). Clear examples are found in Indonesia and China, with a preference for freshly slaughtered local chicken 

at “wet markets” that vend live animals for slaughter onsite or at the buyer’s home. This practice puts the buyers 

in contact with the live/freshly killed animals and their faeces which may be infected with pathogens and 

contribute to the transmission of zoonoses like SARS (Sciences, 2009). Furthermore, bushmeat consumption has 

been tied to zoonotic diseases like HIV and Ebola. The high demand for bushmeat is significant for religious rites 

and ethnic identity, nostalgia, and social memory (Holtzmann, 2006). An estimated 90% of all bushmeat 

consumed moves through a market chain where the meat “changes hands” many times between the animal’s 
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death and the host. Each person handling the meat is undoubtedly exposed to any pathogens that are likely to be 

present (Sciences, 2009). This repeated cycle of transmission of viruses to humans (most of which do not result 

in human-to-human transmission), is named “viral chatter”. The more bushmeat sold, the more viral chatter, 

which would increase the number of human infections, the number of pathogens that may infect humans and 

therefore the probability of eventual human-to-human transmission (Sciences, 2009).  

Environmental Changes 

It is becoming increasingly clear that large-scale environmental changes are amongst the most important factors 

which affect the spread of zoonotic diseases. These changes include deforestation, habitat fragmentation and 

climate change. 

The rate of deforestation has exponentially increased since the beginning of the 20th century (see Figure 3), with 

almost 6 million hectares of global forests continually lost each year (Ritchie & Roser, 2021) (see Figure 4) and 

most losses found in tropical countries. This has led to several significant ecosystem consequences. These include 

decreasing the overall habitat available for wildlife, modifying the structure of environments e.g., habitat 

fragmentation and the increased “edge effect”. This edge effect has been well documented for Lyme disease 

(Hopkins, 1995). Deforestation, alongside changes in land use, has coincided with an upsurge of malaria and its 

vectors in Africa, Asia, and Latin America. This has resulted in the exposure of small groups of people and food 

animals to new pathogens – particularly where bushmeat hunting occurs which is also a driver of zoonotic 

diseases (Sciences, 2009).  

One of the major consequences of anthropogenic land use is the fragmentation of wildlife habitats. This 

significantly affects top predators and other species at higher trophic levels, as they usually exist at low 

population densities and are extremely sensitive to changes in food availability (Gulka, et al., 2017). According 

to a study published August 5, 2020, in Nature (Gibb, et al., 2020), the affected animals in disturbed areas have a 

greater proportion of species hosting zoonotic diseases than those in undisturbed areas. Furthermore, it is 

reported that many animals can thrive in human-occupied areas, such as rodents, bats, and pigeons, and possess 
the capacity to reproduce rapidly in large numbers. This rapid reproduction method increases the likelihood of 

a weaker immune system, favouring quantity over quality, which therefore makes them more susceptible to 

zoonotic diseases (Winter, 2020).  

Lastly, the influence of climate change on zoonotic diseases is evident by changes in reservoirs and vector 

dynamics. Global temperatures have been rising at an unprecedented rate, mostly due to the anthropogenic 

emission of greenhouse gases (Naicker, n.d.). The global annual temperature has increased from an average rate 

of 0.08°C per decade since 1880 and over twice that rate since 1981, projected by the NOAA annual global 

analysis for 2020 (Global Climate Report - Annual 2020, 2021). Therefore, vector distribution and disease risk 

are expected to rise for vector-borne zoonotic diseases. This is because most vectors are ectothermic, such as 

mosquitoes, ticks, and sandflies, and thus have life cycles that are dependent on ambient temperatures (Naicker, 

n.d.). This increases the rate of disease transmission, as the transmission is more likely to occur if there are 

changes at the extremes of temperatures and vector densities are expected to be at their greatest at 

approximately 30-32°C (Githeko, Lindsay, Confalonieri, & Patz). This can be seen where temperature change has 

a direct effect on mosquitoes, leading to increased activity, reproduction and thus an increased frequency of 

blood meals and faster digestion of blood (Martin, et al., 2008). Furthermore, the pathogens which are harboured 

by mosquitoes mature faster and increased water temperatures cause mosquito larvae to develop faster which 

increases the overall vector capacity. In addition, warmer climates allow ticks to survive at higher latitudes and 

altitudes. A study made in 2008 used a climate suitability model to find the potential expansion of tick 

populations causing Lyme disease (Brownstein, Holtford, & Fish, 2008). Furthermore, higher temperatures 

increase the rate of tick development and the survival rate over winter is additionally increased. This increases 

the overall risk for humans to be bitten by ticks, as ticks will bite earlier and for extended periods (Naicker, n.d.). 

Therefore climate change significantly impacts vector capacities and increases the likelihood of vector-borne 

zoonoses. 
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Conclusion 

Understanding the main factors which affect the spread of zoonotic diseases is a critical step forwards to help 

prevent new or emerging zoonoses from spreading. Up to 75% of new or emerging infectious diseases are 

zoonotic in origin and many such diseases result in widespread epidemics or pandemics, like the West African 

Ebola virus epidemic, the SARS epidemic, and the ongoing COVID-19 pandemic. These epidemics have had 

devastating impacts on the economy, causing more than $100 billion (COVID-19 pandemic is estimated to add 

$9 trillion in damages to that account) losses since 2000, and loss of life, with an average fatality rate of at least 

2 million deaths from zoonoses in the developing world each year (Boyle, 2020). During periods where 

pathogenic zoonoses are spread, it is becoming evident that human travel must be limited as stringently as 

possible, and several social and cultural factors should be questioned. Furthermore, long term issues, for 

example, climate change, are amongst the most important factors which affect the spread of zoonoses. Therefore, 

large scale anthropogenic land use, such as deforestation, and the continued warming of the planet’s atmosphere 

must be restricted, as these factors impact the rate at which zoonotic diseases spread. These changes are vital 

and must be made promptly to prevent the spread of future zoonotic diseases. 
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Glossary 

Ambient temperatures: The air temperature of any object or environment where equipment is stored. 

Anthropogenic: Environmental pollution and pollutants originating in human activity. 

Bushmeat: Meat of wild animals, often referring to the remains of the animals killed in forests in Africa, e.g., bats, 

monkeys, and rats. 

Communicable diseases: Also known as infectious diseases or transmissible diseases are illnesses that result 

from the infection, presence, and growth of pathogenic biologic agents in an individual human or other animal 

hosts. 

Demographic: Relating to the structure of populations. 

Edge effect: The effect of an abrupt transition between two different adjoining ecological communities on the 

numbers and kinds of organisms in the marginal habitat. 

Faeces: Waste matter remaining after food has been digested; excrement.  

Globalisation: The process by which businesses or other organisations develop international influence or start 

operating on an international scale. 

Migration: Movement of people to a new area or country to find work or better living conditions. 

Pathogen: A bacterium, virus or other microorganisms that can cause disease. 

Reservoir: A population, tissue etc. that is chronically infested with the causative agent of a disease and can act 

as a source of further infection. 

Trophic levels: Each of the several hierarchical levels in an ecosystem, consisting of organisms sharing the same 

function in the food chain and the same nutritional relationship to the primary sources of energy. 

Vector: An organism, typically a biting insect or tick that transmits a disease or parasite from one animal or plant 

to another. 

Wet market: A market selling fresh meat and fish. 

WHO: World Health Organization 

Zoonoses: Interchangeable with zoonotic diseases. 
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Figure 1: Population growth (NCBI Bookshelf, 2009) 

Figure 2: Global air traffic (NCBI Bookshelf, 2009) 
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Figure 3: Forest loss in DRC (team, 2021) 

Figure 4: Annual deforestation, 2015 (Ritchie & Roser, 2021) 


