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According to the polyvagal theory, quarantine and social distancing following 

COVID-19 pandemic may dampen nucleus ambiguuus (NA) activity in the brainstem 
and hinder homeostatic cardiorespiratory functioning, emotional self-regulation and 
health. In addition, enduring quarantine may foster heightened implicit vigilance for 
social threat, emotional dysregulation, poor sleep and immune response, potentially 
increasing the chance of infections. Promoting activities aimed at increasing NA 
functioning, like self-compassion, may support emotional self-regulation, adequate 
immune response and health. 
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On March 11, 2020, considering the ”alarming levels 
of spread and severity, and by the alarming levels of 
inaction”, World Health Organization characterized the 
Severe Acute Respiratory Syndrome - CoronaVirus - 2 
(SARS-CoV-2) situation as a pandemic (Bedford et al., 
2020). Considering 7,375 laboratory-confirmed cases 
of SARS-CoV-2 and 366 deaths, on March 9, 2020 
Italy decreed a community quarantine (Sjödin, Wilder-
Smith, Osman, Farooq, & Rocklöv, 2020). Quarantine 
is defined as the separation and restriction of movement 
of people who have potentially been exposed to a 
contagious disease to ascertain if they become unwell, 
so reducing the risk of them infecting others (Brooks 
et al., 2020). Therefore, quarantine has the potential 
to impact social engagement of humans, though it is 
a mandatory measure aimed at curbing SARS-CoV-2 
outbreak. Together with the psychological consequences 
of emergency situations, already dealt extensively 
in the literature, it may be necessary to reflect about 
the psychological consequences of quarantine, from 
different perspectives (Dell’Osso et al., 2011; Dell’Osso 
et al., 2011; Carmassi et al., 2016; Carmassi et al., 2017; 
Carmassi et al., 2018; Di Giuseppe et al., 2020; Di 
Giuseppe, Gemignani, & Conversano, 2020; Martino, 
Langher, Cazzato, & Vicario, 2019; Conversano, 2019).

According to the polyvagal theory (Porges, 2007), 
the structural organization and function of the human 
autonomic nervous system is hierarchically rooted in its 
phylogenetic heritage. The social engagement system 
stems from the myelinated ventral vagal complex (VVC), 
whose cardioinhibitory fibers originate in the nucleus 
ambiguus (NA) in the brainstem. VVC is a challenge-

response system that is the least homeostatically 
disruptive, the phylogenetically youngest and the 
most rapidly acting (due to its myelinated fibers). The 
sympathetic nervous system (SNS) is phylogenetically 
older than the VVC, its activation promotes faster 
heart rate, respiration and mobilization for active threat 
responses such as escape or confrontational defense. 
The dorsal vagal complex (DVC), whose unmyelinated 
cardioinhibitory fibers originate in the dorsal motor 
nucleus of the vagus (DMNX) in the brainstem, is the 
phylogenetically oldest of the autonomic subsystems 
and includes a vestigial immobilization function that 
first arose in early vertebrates. DVC is involved in 
both homeostatic and threat reactions and primarily 
innervates organs below the diaphragm. This complex 
also disrupts digestive processes and conserves 
metabolic resources when recruited during threat 
responses (Porges, 2007). Interestingly, DVC is the 
system that is primarily involved in post-traumatic 
responses following psychological trauma (Kolacz & 
Porges, 2018). When social engagement is available and 
VVC is active, SNS and DVC are not recruited in threat 
reactions. When social engagement is not available 
and the nervous system detects danger or life threat 
through neuroception (a neural process that, according 
to the polyvagal theory, detects environmental or 
interpersonal safety or danger), SNS or DVC defense 
strategies, respectively, are recruited to manage the 
threat (Porges, 2007). 

Quarantine, though necessary to curb SARS-CoV-2 
outbreak, leads to social isolation and strongly limits 
the spontaneous human behavior aimed at recruiting 
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impaired sleep quality. 
Interestingly, SARS-CoV-2 shows a neuroinvasive 

potential that may contribute to respiratory failure 
of COVID-19 patients. Viral antigens have been 
detected in the brainstem, where the infected regions 
included the nucleus of the solitary tract (the main 
input source for both DMNX and NA in the polyvagal 
theory) and NA (Li, Bai, & Hashikawa, 2020), whose 
myelinated fibers contribute to VVC, health and social 
engagement, potentially characterizing COVID-19 as 
a cardiorespiratory disease. Unfortunately, enduring 
quarantine may impinge on the same brainstem 
regions, as well: quarantine may dampen NA function 
(e.g., reducing RSA amplitude), and promote a shift 
towards SNS/DVC activation that, in turn, may trigger 
a re-emergence of traumatic memories (Kolacz & 
Porges, 2018). In addition, quarantine may foster an 
upregulation of tachykinin 2 expression and persistent 
freezing in response to threats (Zelikowsky et al., 2018), 
that is coherent with DVC-mediated immobilization, 
coactivated SNS-mediated alertness and a traumatic 
response (Porges, 2007; Kolacz & Porges, 2018). 
Enduring quarantine may maintain elevated levels of 
neuroception and a persistent DVC/SNS coactivation. 
Long-term social isolation may result in persistent 
SNS activation that can weaken the immune response 
(Hawkley & Capitanio, 2015), significantly diminishing 
antibody production against flu and pneumococcal 
pneumonia vaccines and increasing the chance of 
viral infection (D’Acquisto, 2017). Thus, promoting 
NA activity may ameliorate immunomodulation, 
emotional self-regulation and contribute to decrease 
the chance of viral infection preventing a persistent 
SNS activation. Conversely, the proposed cholinergic 
anti-inflammatory role of the DMNX has been recently 
questioned (Benarroch, 2019).

Recent research has shown that participants 
exhibited greater RSA during compassion induction 
compared with a neutral control, another positive 
emotion or a prosocial emotion lacking appraisals of 
another person’s suffering (Stellar, Cohen, Oveis, & 
Keltner, 2015). Considering this finding, promoting self-
compassion programs (Neff and Germer, 2013; Arch et 
al., 2014) may be useful to reduce the psychological 
impact of quarantine, promoting emotional self-
regulation and health.
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