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Abstract Ageing is one of the main risk factors for Covid-19. In this paper, we
delineate four alternative conceptualisations of ageing, each of which determines
different understandings of its causal role to the susceptibility to Covid-19 as well as
to the severity of its symptoms and adverse health outcomes.
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Ageing has been identified as one of the main risk factors for Covid-19, severe forms
of the disease, and adverse health outcomes (Chen et al., 2021; Ho et al., 2020).
However, taking ageing as a risk factor of Covid-19 leaves it open the question of
whether the association between Covid-19 and ageing reflects any causal relation-
ship: does ageing causes the higher susceptibility to Covid-19 or higher symp-
toms’ severity? Alternatively, is the association between ageing and severe forms of
Covid-19 mediated by a third (or more) causal factor(s), as in the case of spurious
correlations? As philosophers of science, we are interested in evaluating whether or
not the relationship between Covid-19 and ageing may be conceived as causal. This
is not only of theoretical but also of practical importance, as it can have major reper-
cussions on how the elderlies are regarded during the current pandemic.

In what follows, we will contextualise the relationship between Covid-19 and
ageing within four views of the ontological status of ageing that reflect recent trends
in the metaphysics of biomedical sciences: first, ageing as a pathogenic mechanism;
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second, as a Homeostatic Property Cluster (HPC); third, as a Stable Property Clus-
ter (SPC); fourth, as a causal network. Notably, these four views involve different
understandings of the connection between Covid-19, the various hallmarks that are
typically associated with ageing, and the causal mechanisms relating to such fea-
tures; they thus generate different causal explanations of why ageing is statistically
associated with severe forms of Covid-19. Specifically, we will defend the interpre-
tation of ageing as a causal network, according to which the association between
ageing and severe forms of Covid-19 is due to a network of immunological and
physiological properties that realises ageing and indirectly affects the susceptibil-
ity to severe forms of Covid-19. Not only this interpretation accommodates recent
empirical findings, but as it implies that ageing and Covid-19 both are effects of
some other cause(s), it also brings positive upshots on the ethical-social side.

Let us start with the hypothesis that ageing itself is a direct cause of severe forms
of Covid-19. This view can be supported by an ontological framework that identi-
fies ageing with a general biological mechanism that causes the various features of
ageing. For instance, such mechanism could be the progressive decline of all bio-
logical functions or the loss of physiological integrity. If so, statements about age-
ing as a risk factor of Covid-19 can be read causally, in terms of how this general
mechanism increases the susceptibility to Covid-19 or contributes to the symptoms’
higher severity and adverse health outcomes. This reductive framework seems to us
the only one that would make sense of statements about ageing as the cause (or
one of the causes) of severe forms of Covid-19: as we will discuss shortly, no other
conceptualisation of ageing would allow one to say that ageing per se has any causal
role in Covid-19.

An alternative view takes ageing as causally connected to Covid-19, though indi-
rectly. Here, ageing can be seen as a cluster of interconnected properties, such as
genomic instability, epigenetic alterations, cellular senescence (Lopez-Otin et al.,
2013), and the dysregulation of immunological functions. If so, ageing cannot be
reduced to any of such properties as it is the whole set of them. Two theories of
clusters, which differ on the emphasis they put on causal processes and explanations,
can support this view.

The first theory would take ageing as a cluster of properties that are causally
interconnected thanks to some sort of causal process. This interpretation can be elu-
cidated in terms of Boyd’s HPC theory (1991), according to which properties in a
property cluster are held together by a homeostatic mechanism—namely, a mecha-
nism that takes together the properties that are typically associated to the cluster but
allows slight variations in different instances of the cluster. Here, a given homeo-
static mechanism, such as the progressive decline of some biological functions,
would be what holds together the various properties characterising ageing but would
also be the cause of other features to which ageing is statistically associated, includ-
ing severe forms of Covid-19. In this case, ageing would have an indirect causative
role: it would be associated with severe forms of Covid-19 because the homeostatic
mechanism that holds together the properties characterising ageing has some causal
effect on the severity of Covid-19 symptoms.

The second theory would conceptualise ageing as a Stable Property Clus-
ter (Slater, 2015), meaning that ageing is a cluster of properties that tend to be

@ Springer



Covid-19 and ageing: four alternative conceptual frameworks Page 3 of 4 84

statistically associated with each other. The main difference with the HPC view
is that the SPC account would advise not to seek a causal explanation of how a
specific mechanism holds together the properties of ageing (Onishi & Serpico,
2021). Thus, this view would have limited explanatory potential on why ageing
is associated with severe forms of Covid-19, as for the classical notion of risk
factor.

Finally, Covid-19 and ageing can be regarded as parts of the same causal network,
namely, a network of immunological, physiological, and psychological parameters
that realises both ageing and severe forms of Covid-19. An ontological framework
for this view can be provided by Khalidi’s Causal Network Node theory (Khalidi,
2018). Here, ageing could not be reduced to any single node of the network, nor
to any specific causal mechanism; thus, the question of the causal role of ageing in
Covid-19 would concern the relationship between Covid-19 and the nodes of the
network that realises ageing, rather than ageing per se. In other words, ageing would
be regarded as an effect of a causal network that involves both ageing and Covid-19,
rather than the cause of the greater susceptibility to Covid-19 and severe forms of
the disease. If so, the actual causes would be (some of) the elements of the causal
network themselves—which nodes is a question that is to be empirically addressed.

We believe that the latter ontological framework can better account for the avail-
able data about the many risk factors of Covid-19. For instance, it nicely fits with
recent results from physiology research, which has identified higher levels of Covid-
19 symptoms severity in individuals with higher inflammatory parameters typical
of ageing, but also of other pathologies associated with ageing, such as diabetes,
obesity, and major depression (Cunha et al., 2020; Hazeldine & Lord, 2020; Mef-
tahi et al., 2020). Such research refers to the concepts of immunosenescence and
“inflamm-aging,” which denote the dysregulation of many immune functions during
ageing that can lead to the cytokine release syndrome (a phenomenon also known as
“cytokine storm”) as well as chronic systemic inflammation that contributes to the
increased susceptibility of the elderlies to infections.

Interestingly, the concepts of immunosenescence and inflamm-aging bring atten-
tion to the temporality of physiological development, as both such physiologi-
cal phenomena tend to occur over time and, for precisely this reason, are associ-
ated with ageing. This would explain why ageing is associated with severe forms of
Covid-19 without implying any causative role of ageing, neither direct nor indirect:
indeed, the causal network connected to Covid-19 would not include ageing itself,
but rather unbalanced chronic inflammation that is also part of the network that real-
ises ageing.

Further investigation on the ontological status of ageing will help clarify the rela-
tionship between Covid-19, ageing, and other risk factors. We believe that under-
standing Covid-19 and ageing as parts of the same causal network can not only
enhance our understanding of the aetiology of Covid-19, but also have important
ethical and social consequences: for instance, conceptualising ageing as an effect,
rather than a cause, can help prevent forms of discrimination and stigmatisation
against the elderlies related to the allegedly harmful role of ageing in the current
pandemic.
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