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Prolonged physical isolation,
agonistic behaviour, and human
resilience in pandemic times
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With the purpose of enhancing a comprehensive approach to healthcare, public
health initiatives have moved from managing the pandemic response towards an
increased understanding of the sequelae, including but not limited to mental health
issues triggered by societal limitations and precautionary measures. The long-term
effects of the COVID-19 pandemic lie in the health system'’s capacity to promote
a renewed sense of healthy communities, strengthen individual resilience, and
mitigate environmental stressors in the future. Under these terms, the pandemic
breakdown has been discussed in relation to the public health crisis and physical
isolation resulting from SARS-CoV-2 disease.
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Introduction

Social stressors are well-known to interfere with individual thoughts, triggering negative
emotions and affecting human behaviour (1). Traditionally, the relationship between aggressive
behaviour and social deprivation showed a response variability in laboratory studies of
non-human animals and humans (2). Specifically, different types and models of aggression
were proposed in the study of neural circuits behind the expression of aggressive behaviour,
including environmental influences and the occurrence of social cues, emotions (e.g., fear or
anxiety), motivational systems, and pleasure (3).

Since the fight against the SARS-CoV-2 pandemic has led us to 2 years of liminal feelings
for the unknown consequences and cycle of the disease, human survival response to the
infection transmission has resulted in a long-term impact on mental health (4). Nevertheless,
expressed emotional states, one’s lived experience, the healthcare system crisis, transnational
policy interventions, and individual responses have exacerbated pre-existing health inequity
and increased social disparities, which may affect human resilience (5).

Agonistic behaviour through the lens of
contemporary science

In psychological terms, human agonistic behaviour may occur when external and/or
internal stimuli elicit emotional processes, cognitive interpretation of events, or fight-or-flight
responses. Previous studies in animal ecology have found long-lasting evidence that agonistic
behaviour reduces reproduction and fertility and, conversely, it increases mortality and
facilitates social dispersion (6). However, fear may drive aggressive behaviour, either in terms
of primary or combined emotions expressed by human beings (7).

To develop a new framework on human agonistic behaviour, reinforced research efforts
should move forward with the traditional model of cause-and-effect relationship (8), whereby
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a study’s focus should consider the health policy implications, the
private and public dimensions, and the spatial distribution across
dispersed geographical areas. Hence, the global effects of the pandemic
are likely to represent “collective entities,” namely distinct groups of
individuals who are culturally responsive and whose actions are
individually based on the “disease,” the “policy;” and the “economy” of
the pandemic.

According to the proposed definition, multi-omics or social
entities are meant to exist separately from other things. It follows that
collective entities should be addressed as something having an
independent existence, namely all the integrative entities, either
individual or collective, which belong to the process of agonistic
behaviours. Hence, our understanding of entities should be more
focused on processes rather than their own existence.

Unveiling the complex ontology of individual biology on human
society would identify discrete entities in past or future pandemics,
including those collective entities that are either cohabitating or
disengaging. In terms of pandemic outcomes, agonistic behaviour is
hereby introduced at either the individual or population level.

Introducing the SARS-CoV-2 model of
socio-behaviour analysis

First, the pandemic has resulted in emotional dysregulation,
evidenced by manifestations of fear, anxiety, irritability, and
frustration. These emotional responses are automatic and well-
established reactions to deprivation. Second, experiencing the
pandemic has likely resulted in episodic and semantic imprinting. This
phenomenon involves space-oriented and one-time exposure to event
memories, which are conveyed through a more general understanding
of one’s lived experiences. Third, self-isolation, quarantine, and limited
physical interactions have exacerbated social deprivation through the
enforcement of lockdown policies and social distance measures.
Fourth, the immediate and delayed effects of the pandemic have led
to unprecedented consequences on both the private and public
spectrums. All four nodes of this model have produced a pattern of
recovery (the “policy”), either in terms of individuals healing from the
illness (the “disease”) or societies recovering from economic
constraints (the “economy”). A four-node representation of what
we call the psyche of SARS-CoV-2 is shown in Figure 1.

Understanding the social isolation of
human ecosystems

The ongoing changes in how we interpret the environment have
involved the replacement of natural spaces in response to ever-
evolving human needs and new modalities of adaptation.
Technological and economic infrastructures have added more
complexity to cyclical patterns whilst combining previous health risks
from exposure to new environments (9).

Following the SARS-CoV-2 pandemic, our research priorities
should include the prolonged period of physical isolation and consider
what the unforeseeable outcomes could have been in terms of
agonistic behaviours. The intermittence of physical isolation may
feasibly have a negative impact over prolonged periods or during
human developmental time. Furthermore, the prolonged uncertainty
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THE PSYCHE OF SARS COV-2

From anxiety towards one's lived experience, the
psyche of SARS-CoV-2 has caused social
disruption of private and public space.

EMOTION DYSREGULATION

Basic and combined emotions were triggered through
the disease outbreak starting from the experiences of
alertness and fear to a certain amount of state anxiety.

. 4

SEMANTIC AND EPISODIC IMPRINTING

Lived experience of wearing a mask, droplet
precautions, body temperature control, and actual or
potential hospitalization have created event memories.

{

SOCIAL DISRUPTION

Reduced physical contacts, unavailability or information
overload, social distancing measures, freezing and escape
behaviour have variably modulated social conditions.

W

PRIVATE-PUBLIC SPECTRUM

Disturbed dyadic relationships and or/virtual interaction,
required hand washing, vaccine rollout and hesitancy,
health care inequity have shown a spectrum choice.

SUMMARY

Systemic consequences on human communities.

Facilitates agonistic behaviour.

-
e Adverse event added to pre-existing vulnerability.
-
e Sociocultural factors influencing resilience.

FIGURE 1
Psyche of SARS-CoV-2.

over the disease and its transmission appeared to reinforce the effects
of physical isolation on an individual basis (“disease”) whilst
influencing the real-time experiences amongst those collective entities

economy” and “policy”).

Nevertheless, unwarranted generalisations may raise
controversies and debates about whether the scientific evidence
gathered on an individual basis (micro level of analysis) is used to
explain societal events of collective entities (macro level of analysis).
In particular, the latter consequences refer to the physical isolation
exacerbated by the “disease” and the “policy” on communities, whilst
agonistic behaviour relies on the social dispersal of the “economy”
resulting from the SARS-CoV-2 pandemic. Indeed, research efforts

to unveil the relationship between social isolation and perceived
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loneliness have shown the presence of complex proteomic networks,
associations with morbidity and mortality profiles, and heterogeneity
in health outcomes (10).

Discussion

By considering the reiteration of the events throughout human
history that have inspired either societal change or defeat, we argue
it is time for immediate action on public health policy. We have
paid particular attention to one of the possible health outcomes of
the COVID-19 pandemic, namely aggressive or defensive
behaviour at individual, community-based, or global levels. In the
post-pandemic world, we might suggest revising a dominant view
when promoting individual and community health against the
unified global threats (e.g., climate change, SARS-CoV-2, and war)
and the divided global market or competing commercial
interests involved.

However, unveiling individual and global phenomena in this era
requires psychological science to provide its own traditional methods
and novel strategies. Three levels of analysis were presented to argue
how the “disease,” the “policy,” and the “economy” of the pandemic
have shaped what we call the psyche of SARS-CoV-2. Our aim for
proposing a new analysis model was to reflect upon the aggressive
view of human behaviour and to interpret the complex societal
patterns of human resilience (11).

Along with individuals readiness for positive change, the
pandemic has triggered emotional dysregulation, created episodic and
semantic imprinting, and generated social disruption over the private
and public spectrum. Those collective entities, which also constitute
the more socially disadvantaged ecosystems compared to the others,
might jeopardise their own agonistic behaviour and be less likely to
show collective resilience over time. As a result, agonistic behaviour
might unintentionally increase systemic biases in medical research
and policy.

Beyond the factors affecting an individual’s resilience, we question
what impact the pandemic has on global health systems and the social
significance of human-induced actions, including the expression of
agonistic behaviours worldwide.

In 1986, the Seville Statement on Violence concluded that the
biological foundations of individual aggressive behaviour do not cause
the war itself, whilst a historical attempt was made to prevent the
confusion and misuse of either individual attitudes or political
warfare (12).

By referring to collective entities as multi-omics or social entities,
are the pandemic sequelae related to agonistic behaviour or showing
an increase in the number of human casualties? For this purpose, new
research is recommended as a crucial step to address a falsifiable and
scientific integration of health, education, and culture (13).

References

1. Cunliffe VT. The epigenetic impacts of social stress: how does social adversity
become  biologically embedded?  Epigenomics. (2016)  8:1653-69.  doi:
10.2217/epi-2016-0075

2. Toth M, Halasz J, Mikics E, Barsy B, Haller J. Early social deprivation induces
disturbed social communication and violent aggression in adulthood. Behav Neurosci.
(2008) 122:849-54. doi: 10.1037/0735-7044.122.4.849

Frontiers in Public Health

10.3389/fpubh.2025.1542344

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Author contributions

GM: Conceptualization, Supervision, Validation, Visualization,
Writing - original draft, Writing - review & editing. CR:
Conceptualization, Investigation, Writing — original draft, Writing -
review & editing, Validation, Visualization.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. Giuseppina Marsico
acknowledges the Federal University of Bahia, Brazil (Edital Professor
Visitante/PVB/UFBA and CAPES-PRINT for the financial support).

Acknowledgments

A preprint version of this article is available at: https://doi.
org/10.31234/osf.io/hknd4 (14).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Generative AI was used in the creation
of this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

3. Nelson R], Trainor BC. Neural mechanisms of aggression. Nat Rev Neurosci. (2007)
8:536-46. doi: 10.1038/nrn2174

4. Manchia M, Gathier AW, Yapici-Eser H, Schmidt MV, De Quervain D, Van
Amelsvoort T, et al. The impact of the prolonged COVID-19 pandemic on stress
resilience and mental health: a critical review across waves. Eur Neuropsychopharmacol.
(2022) 55:22-83. doi: 10.1016/j.euroneuro.2021.10.864

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1542344
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.31234/osf.io/hknd4
https://doi.org/10.31234/osf.io/hknd4
https://doi.org/10.2217/epi-2016-0075
https://doi.org/10.1037/0735-7044.122.4.849
https://doi.org/10.1038/nrn2174
https://doi.org/10.1016/j.euroneuro.2021.10.864

Marsico and Russo

5. Russo C, Marsico G. Is the expression of agonistic behaviour precipitated by the
pandemic events? One Health. (2023) 1:e14. doi: 10.1017/0ne.2023.6

6. King JA. The ecology of aggressive behavior. Annu Rev Ecol Syst. (1973) 4:117-38.
doi: 10.1146/annurev.es.04.110173.001001

7. Anderson DJ, Adolphs R. A framework for studying emotions across species. Cell.
(2014) 157:187-200. doi: 10.1016/j.cell.2014.03.003

8. Diener E, Northcott R, Zyphur MJ, West SG. Beyond experiments. Perspect Psychol
Sci. (2022) 17:1101-19. doi: 10.1177/17456916211037670

9. Myers SS, Gaffikin L, Golden CD, Ostfeld RS, Redford KH, Ricketts TH, et al.
Human health impacts of ecosystem alteration. Proc Natl Acad Sci. (2013) 110:18753-60.
doi: 10.1073/pnas.1218656110

Frontiers in Public Health

04

10.3389/fpubh.2025.1542344

10. Shen C, Zhang R, Yu J, Sahakian BJ, Cheng W, Feng J. Plasma proteomic signatures
of social isolation and loneliness associated with morbidity and mortality. Nat Hum
Behav. (2025) 6:78. doi: 10.1038/s41562-024-02078-1

11. Luthar SS, Cicchetti D, Becker B. The construct of resilience: a critical evaluation
and guidelines for future work. Child Dev. (2000) 71:543-62. doi: 10.1111/1467-8624.00164

12. Adams D. The Seville statement on violence: a progress report. ] Peace Res. (1989)
26:113-21. doi: 10.1177/0022343389026002001

13. Napier AD, Depledge M, Knipper M, Lovell R, Ponarin E, Sanabria E, et al. Culture
matters: using a cultural contexts of health approach to enhance policy making. Geneva:
World Health Organization (2017).

14. Marsico G, Russo C. (2023). Prolonged physical isolation, agonistic behaviour, and
human resilience. Available at: (https://osf.io/preprints/psyarxiv/hknd4_v1).

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1542344
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1017/one.2023.6
https://doi.org/10.1146/annurev.es.04.110173.001001
https://doi.org/10.1016/j.cell.2014.03.003
https://doi.org/10.1177/17456916211037670
https://doi.org/10.1073/pnas.1218656110
https://doi.org/10.1038/s41562-024-02078-1
https://doi.org/10.1111/1467-8624.00164
https://doi.org/10.1177/0022343389026002001
https://osf.io/preprints/psyarxiv/hknd4_v1

	Prolonged physical isolation, agonistic behaviour, and human resilience in pandemic times
	Introduction
	Agonistic behaviour through the lens of contemporary science
	Introducing the SARS-CoV-2 model of socio-behaviour analysis
	Understanding the social isolation of human ecosystems
	Discussion

	References

