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A B S T R A C T   

An accurate understanding of why zoonoses such as SARS-CoV-2 are emerging at an increased rate, is vital to 
prevent future pandemics from the approximately 700,000 viruses with zoonotic potential. Certain authors have 
argued that the consumption of wildlife, or human contact with bats was responsible for the emergence of SARS- 
CoV-2. Others argue that a range of anthropogenic environmental degradations have played a vital role in the 
emergence of SARS-CoV-2 and other zoonoses. In this opinion piece, I argue that these divergent viewpoints 
stem, in part, from different foundational conceptual frameworks – biomedical individualist and eco-social 
frameworks, respectively. Based on the fact that the eco-social framework provides a more complete account 
of the different types of causal factors underpinning the emergence of zoonoses, I propose that the COVID-19 
pandemic provides an additional reason for the health sciences to ground its theory of health and disease in 
an eco-social conceptual framework.   

1. Introduction 

The rate of emergence of zoonoses, such as SARS-CoV-2, has been 
increasing over the past 40 years (Jones et al., 2008; Everard et al., 2020; 
Jones et al., 2013; Smith et al., 2014). What was responsible for this 
increase in general and the emergence of SARS-CoV-2 in particular? It is 
crucial that the health sector answers this question correctly. In this 
opinion piece, I contrast two answers to this question and suggest that 
our underlying conceptual frameworks of disease influence the answer 
we choose. One answer is that specific circumstances explain each 
outbreak. The emergence of SARS-CoV-2, for example, was due to the 
consumption of wildlife, or the placement of multiple species in close 
species in proximity (such as the Wuhan wet-market) was responsible 
(Rothan and Byrareddy, 2020; Guo et al., 2020; Lai et al., 2020; Shereen 
et al., 2020; Singhal, 2020). This view is logically consistent with a 
biomedical individualist conception of the determinants of health and 
disease, since this framework focuses on ’downstream’ determinants of 
disease. An alternative answer is that a range of anthropogenic envi
ronmental degradations played a vital role in the emergence of zoonoses 
such as SARS-CoV-2 (Everard et al., 2020; Volpato et al., 2020; UNEP, 
2020; Johnson et al., 2015). This explanation is more likely to be favored 

by those who operate within an ecological conceptual framework. 
Because this ecological explanation provides a more complete account 
of the different types of causal factors underpinning the emergence of 
zoonoses such as SARS-CoV-2, I will argue that the COVID-19 pandemic 
provides another motivation to more explicitly ground our theory of 
health and disease in an ecological (and social) conceptual framework. 

2. The need for an explicitly eco-social conceptual framework of 
health 

Theories are vital to structure our ideas so as to bring facts together 
in a way that they form a coherent whole and explain the causal con
nections between the facts (McMichael, 1999; Krieger, 1994). An 
optimal theory of the determinants of health and disease should provide 
an accurate portrayal of all the important determinants in a way that 
illustrates the interrelationships, the relative importance of the various 
determinants and facilitates proportionate and effective responses to 
threats to health (Krieger, 1994). If the theory conceals certain de
terminants or privileges certain causes over others, then it should be 
replaced by a theory which does not do this (Krieger, 1994; Susser and 
Susser, 1996). 
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An example of a necessary transition in theory in the health sciences, 
was the switch from miasmatic theories to the germ theory in the late 
19th century (Krieger, 1994). Microbes were identified as being 
responsible for specific diseases and soon thought by many to be the 
major cause of disease (McMichael, 1999). In the ensuing decades 
further evidence would emerge to back up this theory of specific diseases 
being caused by specific agents: specific micronutrient deficiencies and 
particular toxin or occupational exposures were shown to be responsible 
for specific diseases and later on the link was made between specific 
genetic changes and individual diseases (Krieger, 1994). These insights 
led to the biomedical individualist conception of health and disease 
which claimed that specific environmental, microbiological, immuno
logical and nutritional agents, considered almost solely at the level of 
individuals, could explain the majority of disease (Susser and Susser, 
1996). This has been dominant theory for the health sciences over the 
past century (McMichael, 1999; McMichael et al., 2015; Jones et al., 
2017). 

This theory has been critiqued as placing too much focus on indi
vidual, cellular and subcellular levels at the expense of considering what 
was happening at population levels (McMichael, 1999; Krieger, 1994; 
Susser and Susser, 1996; McMichael et al., 2015). As an alternative, 
various ecological or ecosocial theories have been proposed (McMi
chael, 1999; Krieger, 1994; Susser and Susser, 1996; McMichael et al., 
2015; Jones et al., 2017; Benach, 2020; Parkes et al., 2020; Shafiei et al., 
2017; Ortiz and Levins, 2017; Hancock, 2015; Yang et al., 2015). 
Ecology is the formal study of the interdepencies between groups of 
organisms, populations, and species and their surroundings (Susser and 
Susser, 1996). Ecological and ecosocial frameworks seek to integrate 
social and biological interdependencies in a dynamic ecological 
perspective to develop multilevel conceptual frameworks for under
standing the origins and distribution of disease (Krieger, 1994, 1994; 
Susser and Susser, 1996; McMichael et al., 2015; Yang et al., 2015). This 
multilevel perspective is particularly useful for explaining the emer
gence of zoonoses (Yang et al., 2015). 

3. What drives the emergence of Nipah virus, SARS-CoV-2 and 
other zoonoses? 

The outbreaks of Nipah virus starting in 1999 offer an example of the 
contrasting way that the biomedical individualist and ecosocial frame
works portray the emergence of zoonoses. Certain authors limited their 
analysis of the emergence of this zoonosis to human interactions with 
domestic pigs and the host species (fruit bats) (Bellini et al., 2005). As a 
result, the strategies they recommend to prevent further outbreaks are 
limited largely to reducing contacts between these species or better 
personal protective equipment for humans (Bellini et al., 2005). This 
conceptualization fits well within a biomedical individualist approach 
that focuses on ‘downstream’ factors at the expense of considering 
broader ecological factors (Smith et al., 2014; McMichael, 1999; Susser 
and Susser, 1996). Other authors adopted an explicitly interdisciplinary, 
ecosocial approach that revealed the important role that an array of 
upstream factors (anthropogenic environmental changes and socioeco
nomic factors) played in the emergence of this virus (Daszak et al., 
2013). 

A similar contrast has been evident with SARS-CoV-2. Phylogenetic 
analyses reveal that SARS-CoV-2 was likely transmitted to humans from 
bats in the Yunnan province, China or from pangolins (Tang et al., 2020; 
World Health Organization, 2020; Zhang et al., 2019; Menachery et al., 
2017; Jin et al., 2020). Whilst we cannot be sure of the route of trans
mission, bat zoonoses frequently result from human encroachment on 
wildlife areas (Menachery et al., 2017; Smith and Wang, 2013; Chomel 
et al., 2007; Wynne and Wang, 2013), whereas transmission from pan
golins is likely linked to their trade and consumption (Zhang et al., 
2019). Seen from a biomedical individualist framework, these trans
mission routes could be impeded by banning the trade and consumption 
of wild animals and the entry of humans to sites of bat habitation – a 

solution proposed in various forms in numerous papers (Fig. 1) (Rothan 
and Byrareddy, 2020; Guo et al., 2020; Shereen et al., 2020; Singhal, 
2020; World Health Organization, 2020; Chomel et al., 2007; Wynne 
and Wang, 2013; Ahmad et al., 2020; Wolfe et al., 2005). 

Viewed from an ecological perspective, far more radical reforms 
would be necessary (Fig. 1). SARS-CoV-2 is just one of a number of 
emerging human infections, the majority of which are zoonoses (Jones 
et al., 2008, 2013; Wolfe et al., 2005). A number of studies have assessed 
why the number of infectious diseases outbreaks and rate of emergence 
of zoonoses has been increasing over the past 40 years (Jones et al., 
2008; Everard et al., 2020; Jones et al., 2013; Smith et al., 2014). These 
studies have found that a key contributory factor has been widespread 
anthropogenic ecosystem degradation (Jones et al., 2008; Everard et al., 
2020; Jones et al., 2013; Johnson et al., 2015; Daszak et al., 2000). For 
example, deforestation and other changes in land usage have been 
linked to the emergence of a number of infectious diseases such as Ebola, 
Zika and HIV (Jones et al., 2008; Everard et al., 2020; Jones et al., 2013; 
Dobson et al., 2020). Likewise human activities such as intensified 
agriculture and livestock production, climate change and human activ
ities that reduce biodiversity have all been linked to increased risk of 
transmission of infectious diseases (UNEP, 2020; Keesing et al., 2010; 
Civitello et al., 2015). An additional factor, that has received less 
attention, is that humans, by virtue of our number, biomass and con
nectivity, represent a large and growing niche for emerging infections 
(McMichael et al., 2015). Humans and our livestock are now estimated 
to comprise 96 % of all mammalian biomass on earth (Bar-On et al., 
2018). If one factors in human encroachment and how interconnected 
the global population of humans is, ecological/evolutionary theory 
would predict that humans will be affected by increasing numbers of 
infectious diseases, such as novel corona- and influenza-viral infections 
(Fig. 1) (Choi et al., 2015; Belshe, 2005; Guan et al., 2010). Coronavi
ruses, for example, circulate as a large number of species from four 
genera and are characterized by high rates of genetic recombination 
between species (Jin et al., 2020; Su et al., 2016; Hu et al., 2017; Chan 
et al., 2013). These are among the features that enable them to evolve 
fairly rapidly to fit new niches (Jin et al., 2020; Su et al., 2016; Hu et al., 
2017). Genetic studies of SARS-CoV-1 and 2 have revealed that both 
emerged following serial episodes of genetic recombination in different 
hosts (Menachery et al., 2017; Jin et al., 2020; Su et al., 2016). 
Furthermore, analyses of coronaviruses from bats in China have found 
multiple novel SARS-CoV-type viruses that have arisen by recombina
tion and are capable of infection of human cell lines. These viruses have 
not, thus far, been detected in humans (Hu et al., 2017). 

Seen from an ecological framework, unless these underlying envi
ronmental pressures are addressed, the probability of zoonotic emer
gence of a new coronavirus or one of the estimated 700,000 other 
unidentified viruses with zoonotic potential (Carroll et al., 2018) would 
be expected to increase with time. To prevent this emergence, the 
ecological framework would promote far more radical reforms than 
banning wildlife consumption and wet-markets. Addressing the under
lying determinants would require reducing human’s encroachment of 
natural habitats as well as their overall ecological footprint (Everard 
et al., 2020; UNEP, 2020). 

4. SARS-CoV-2 is not the worst consequence of environmental 
degradation 

The collective demands of contemporary human consumption are 
estimated to require approximately 1.7 planet earths (Global Footprint 
Network, 2020). This excess consumption has important consequences 
for human and planetary health beyond the emergence of zoonoses. 
These include climate change and mass extinctions of various life forms 
(Everard et al., 2020; McMichael et al., 2015). As an example, the total 
insect biomass has declined between 76 % and 60-fold over the past few 
decades in different world regions (Hallmann et al., 2017; Lister and 
Garcia, 2018). An estimated 40 % of all insect species are now 
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threatened with extinction (Sánchez-Bayo and Wyckhuys, 2019). Other 
phyla have experienced comparable declines (Rosenberg et al., 2019) 
with overall extinction rates now being estimated to being 10 to 
1000-fold higher than baseline rates (Lamkin and Miller, 2016; Wilson, 
2016). The consequences are large for both planetary- and 
human-health. Bees, for example, play a key role in food security 
through their role as pollinators (Sánchez-Bayo and Wyckhuys, 2019). 
They have however been dying in such numbers that in numerous re
gions bees now have to be artificially trucked in to pollinate fruit trees 
(Sánchez-Bayo and Wyckhuys, 2019). Various reviews have concluded 
that the key drivers of these population-declines and extinctions are 
habitat destruction, global warming and widespread pesticide usage 
(Sánchez-Bayo and Wyckhuys, 2019; Wilson, 2016; Ellis, 2019). Excess 
consumption and associated habitat destruction is thus driving not only 
the emergence of new zoonoses but also mass extinctions. 

With its focus on individual level analyses, the biomedical individ
ualist framework has been late to recognize and respond to these envi
ronmental threats. This provides an additional argument for the health 
sciences to adopt explicitly ecological frameworks (McMichael et al., 
2015; Haines and Ebi, 2019). 

5. The social component of eco-social 

Ecological conceptual frameworks should explicitly include a social 
component for a number of reasons. Social relations play a critical role 
in human health and wellbeing (Krieger, 1994). An extensive array of 
research has, for example, established that social and economic equity is 
good for health. Equality has been associated with a healthier 
social-fabric that results in lower violent crime rates, better mental 
health and improved overall health including longer life expectancy 
(Pickett and Wilkinson, 2015). Cutting human consumption will thus 
need to be done in a way that promotes rather than diminishes equity 
(McMichael et al., 2015). Imposing bans on wildlife consumption for 
populations with few alternative food sources and without providing 

alternatives, would be deemed unethical from this perspective. Con
sumption of wildlife has been shown to be a critical source of nutrition 
for certain impoverished communities (Volpato et al., 2020; Borgerson 
et al., 2016). 

6. Other health problems are also better understood from an 
ecological framework 

Cogent arguments have been made that a range of other health 
problems are best understood from eco-social perspectives. This includes 
the One Health perspective on antimicrobial resistance (Lammie and 
Hughes, 2016), increases in non-zoonotic infectious diseases (Gebreyes 
et al., 2014), decreased diversity of the microbiota in westernized 
populations (Schnorr et al., 2014) and increased obesity and allergies in 
various populations around the world (McMichael et al., 2015; Lammie 
and Hughes, 2016; Haahtela et al., 2015). 

An important limitation of this analysis is that it may have been too 
simplistic in classifying particular authors as operating either within a 
biomedical or an eco-social conceptual framework. My objective was 
not, however, to conduct detailed analyses of the theoretical un
derpinnings of individual papers. Rather it was to assess if the wildlife 
consumption/animal contact theory is more logically consistent with the 
individualist- as opposed to the ecological conceptual framework. A 
further limitation is that it could be argued that I have assumed that the 
biomedical individualist and eco-social perspectives are in opposition to 
one another. This was not intentional. Numerous proponents of eco- 
social conceptualizations of health have argued cogently that their 
conceptual framework includes space for all the evidence-based findings 
of biomedical individualism at the individual level. The key distinction 
is that eco-social frameworks also actively include thinking at higher 
levels of aggregation in explicitly multilevel frameworks (Krieger, 1994; 
Susser and Susser, 1996; McMichael et al., 2015; Yang et al., 2015). 

Fig. 1. A schematic representation of the contrast between ecological (left) and biomedical individualist (right) conceptual frameworks for understanding the origins 
of SARS-CoV-2 and other zoonoses. According to the individualist framework, SARS-CoV-2 emerged following humans consuming wildlife (represented by a 
pangolin) or coming into close contact with wild animals such as bats. The ecological framework expands this explanation by incorporating insights such as the 
extensive genetic recombination between coronaviruses in different species which produce a wide array of novel viruses that can expand into new or expanding 
niches. The expanding human ecological footprint in conjunction with environmental encroachment and degradation increase the probability of novel pandemic 
zoonoses such as SARS-CoV-2. 
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7. Conclusion 

An important lesson of the increasing rate at which zoonoses 
(including SARS-CoV-2) are emerging is that humans uncontrolled 
consumption is placing excessive pressure on natural ecosystems. Unless 
reversed, the anthropogenic destruction of habitats will lead to both the 
emergence of new zoonoses and accelerated extinction rates 
(Sánchez-Bayo and Wyckhuys, 2019; Wilson, 2016; Ellis, 2019). We 
might disagree on how much to reduce humanities footprint and how 
best to accomplish this, but the evidence that we need to do this appears 
incontrovertible (McMichael et al., 2015; Watts et al., 2018). Reaching 
this conclusion does however require thinking at an ecological level. For 
this reason, the prevention of future zoonotic pandemics and related 
crises would be assisted by the health sciences embracing an explicitly 
eco-social theoretical framework of health and disease (Jones et al., 
2017; Parkes et al., 2020; Hancock, 2015). As part of this process, 
reasoning along multi-level ecological lines could be taught as part of 
training in the health sciences (McMichael et al., 2015). This will 
hopefully contribute to the health sciences rekindling the philosophy of 
Hippocrates who considered a healthy environment to be the key 
foundation for all health (Hippocrates, 1978). 
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