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Contamination and infection: What the coronavirus pandemic could reveal about the evolutionary E

origins of obsessive-compulsive disorder

Dear Editor,

The global outbreak of novel coronavirus disease (COVID-19) has
had a far-reaching impact on the mental health of people across the
world. Of particular interest was the report in your journal about the
potential of this outbreak to cause an exacerbation of obsessive-com-
pulsive disorder (OCD) symptoms in vulnerable patients
(Banerjee, 2020). While this concern is timely and of clinical sig-
nificance, it also invites a response from a complementary perspective,
many of the behaviours that have been observed in response to the
COVID-19 pandemic resemble the compulsive acts of patients with
OCD. In some cases, these behaviours are adaptive and based on sci-
entific opinion, but retain the form of rituals — for example, the ela-
borate procedures described for hand hygiene and the use of protective
equipment advocated by the World Health Organization. In others,
these behaviours appear less rational — for example, the hoarding of
protective equipment and sanitary supplies. This similarity raises an
interesting question: is there evidence of a significant relationship be-
tween certain aspects of OCD and behavioural responses (adaptive or
maladaptive) to infectious disease outbreaks? Evidence from phenom-
enology, evolutionary theory and neurobiology — including the study of
culture-gene co-evolution — suggests that this probably is the case, and
that such a viewpoint could inform our understanding of OCD and its
treatment.

Phenomenological approaches to OCD suggest that it is not a unitary
disorder. Instead, at least four distinct dimensions can be identified
across large samples of patients: (a) fear of contamination and cleaning
/ washing compulsions; (b) obsessive thoughts of a repugnant or taboo
nature and checking compulsions; (c) obsessions and compulsions re-
lated to symmetry and arrangement; and (d) hoarding. Moreover, there
appear to be distinct neurobiological, genetic and comorbidity profiles
associated with each dimension (Mataix-Cols et al., 2005). Two of these
dimensions, namely (a) and (d), are of interest in the observed re-
sponses to the COVID-19 outbreak. Themes of infection and rituals
related to cleaning, which are frequently seen in patients with fears of
contamination, are directly related to adaptive behaviours seen in the
COVID-19 outbreak, such as washing and the use of protective equip-
ment, Similarly, social distancing, which has been seen as an essential
component of infection control, is similar to the avoidance behaviours
reported in almost 80% of patients with contamination obsessions. In
the case of hoarding, patients with OCD hoard materials that are of
little or no objective use to them; on the other hand, during the COVID-
19 epidemic, materials that are objectively useful are being hoarded,
but to an extent that is maladaptive and excessive. In this case, there is a
similarity in form, but not in content.
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While the phenomenological similarity described above is sugges-
tive, more convincing evidence of an association between some di-
mensions of OCD and behaviours that minimize the risk of infection can
be obtained from evolutionary theory. In particular, it has been pro-
posed (a) that fears of contamination and ritualistic washing-related
behaviours might have played a role in improving sanitary standards
and improved the general health of ancient tribes, and (b) that hoarding
could represent a form of altruistic behaviour in the face of scarce and
time-limited resources in hunter-gatherer societies (Polimeni et al.,
2005). The application of these theories to a situation such as the
COVID-19 outbreak, characterized by both a risk of infection and re-
source scarcity due to curfews and lockdowns, is evident. Thus, at least
some OCD symptoms — most specifically washing rituals, and less spe-
cifically hoarding behaviour - have evolutionary as well as current
parallels to behaviours that confer a survival advantage in the face of
infectious disease outbreaks and the privations that they may cause.

The above speculations gain some strength from two lines of re-
search into the pathogenesis of obsessive-compulsive disorder. First,
contemporary research has identified a close cognitive and neurobio-
logical overlap between OCD and the basic human emotion of disgust.
From an evolutionary perspective, disgust serves as a motivator in the
avoidance of infectious disease, and has been linked most closely to the
contamination/cleaning dimension of OCD. Certain key brain regions,
such as the insula and the anterior cingulate cortex, show increased
activation both in OCD and in experiments designed to provoke disgust
in normal individuals, underlining the link between the two. Thus,
disgust could be an important link between evolutionary adaptations
against infection and OCD (Bhikram et al., 2017).

Second, from an evolutionary perspective, increased pathogen load
has been historically associated with selection pressure for the short (s)
allele of the serotonin transporter gene (5-HTTLPR) (Chiao and
Blizinsky, 2010). On the other hand, OCD has been consistently asso-
ciated with the long (D) allele of 5-HTTLPR. Therefore, it is possible that
polymorphisms in serotonergic genes might underline the similarities
and differences between OCD and behaviours that have protected hu-
mans from infectious pathogens in the past — and continue to do so now.

In conclusion, the above evidence suggests that there may be close
links between some dimensions of OCD and behaviours that evolved to
protect our ancestors from infectious disease, and which continue to do
so now in a modified form. Disease outbreaks such as the COVID-19
crisis are, in a sense, “experiments of nature” that allow researchers to
investigate such links further. A careful study of the behavioural pat-
terns of human response to disease outbreaks, and their neurobiological
and psychosocial correlates, could point the way towards a new con-
ceptual understanding of the contamination dimension of OCD.
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Similarly, a comparison of the responses of healthy individuals and
patients with OCD to the COVID-19 outbreak could deepen our un-
derstanding of this disorder, and potentially lead to to the development
of new and efficacious forms of pharmacological and psychological
therapies for OCD.

Thanking you,

Yours sincerely
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