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COVID-19 pandemic has compelled health policymakers
to think of health issues from a new perspective. While on
one hand, this pandemic led to the exhaustion of health
resources in many geographical areas, on the other hand,
this infectious disease affected the provision of medical care
to patients with other medical disorders. In addition, sev-
eral studies have suggested that despite being primarily a
respiratory virus, SARS-CoV-2 also influences emotions,
feelings, behavior, and sleep, all functions governed by the
brain, leading to “mental health” consequences.

Many studies have been conducted to assess the impact
of the COVID-19 pandemic on mental health and sleep
disorders. Based on the findings of these studies, recently
systematic reviews and meta-analyses were also published
[1-5]. These papers reported a higher prevalence of anxiety,
depression, and poor sleep quality among the general popula-
tion, among medical healthcare workers including physicians
and nurses, and among subjects suffering from COVID-19
infection, compared to population prevalence [1-5].

Deng et al. [1], in a meta-analysis where most of the
included studies were from China reported that the preva-
lence of poor sleep quality and insomnia among patients
having COVID-19 was 34%. Although studies included in
this meta-analysis used different methods to assess sleep
quality and insomnia, ranging from validated questionnaires
such as Pittsburgh Sleep Quality Index (PSQI) and Insomnia
Severity Index (ISI) to face-to-face interviews, still the prev-
alence was greater than population prevalence. However,
another meta-analysis, which better represented other geo-
graphical areas than the study mentioned earlier, reported
that the prevalence of sleep disorders among patients having
COVID-19 infection was as high as 75% [3]. Prevalence
of sleep disturbance was lower in general population and
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healthcare workers with one-third of people from the general
population and a similar proportion of healthcare workers
reported sleep disturbance or insomnia [3]. Interestingly,
another piece of evidence suggested that the prevalence
of disturbed sleep increased over time among health care
workers during the pandemic [6]. Taken together, available
data suggests that prevalence of disturbed sleep has risen
in general population as well as healthcare workers during
COVID-19 pandemic, but has gone out of proportion among
persons infected with SARS-CoV-2 virus.

However, so far only cross-sectional studies have been
conducted which makes it difficult to ascertain if these
effects are temporary or chronic. If these are temporary,
it could be attributed to many psychosocial factors as
described in these papers [1-5]. These factors includes,
but not limited to stress, phobia (fear of unknown disease),
resource constraints (people, equipment, and facilities),
witnessing deaths, pain, medication effects, distorted per-
ception, and a plethora of misinformation shared on social
media. However, there are certain issues considering these
factors as etiological in the pathogenesis of sleep disorders.
First, while the whole population was exposed to these fac-
tors, only a proportion of them reported depression, anxiety,
and insomnia. According to one school of thought, this could
be explained from the perspective of the stress-diathesis
model, which proposes that people who developed insom-
nia, depression, and anxiety had a biological vulnerability
that uncovered symptoms in the presence of environmental
perturbation (COVID-19) [7]. But, given other evidence
presented below, it appears an over-simplified explanation.

Recent preclinical as well as clinical studies have shown
that the SARS-CoV-2 virus has significant neurological
effects [8]. These effects are thought to be induced by a
combination of several factors that include direct cortical
involvement by the virus, cerebrovascular changes, neural
involvement after systemic inflammation, and the patho-
logical effect of the virus to alter functions of peripheral
organs (e.g., lung and liver) that can be detrimental to the
brain in turn [8]. The virus also reaches the hypothala-
mus and brainstem, where most of the nuclei of ascending
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reticular activating system are present. These areas play
a major role to regulate the sleep—wake cycle and cardio-
respiratory physiology besides influencing emotions and
behavior [9]. SARS-CoV-2 infection also invokes systemic
inflammatory response that can increase the permeability
of the blood-brain barrier besides direct invasion of vari-
ous neuronal structures through the olfactory route [9]. Neu-
rotropism of virus in the areas associated with sleep—wake
regulation in association with increased permeability of
blood-brain barrier (that allows entry of systemic inflamma-
tory markers in the brain) perturb sleep—wake phenomenon
leading to insomnia or poor quality sleep.

Angiotensin-converting enzyme 2 (ACE-2) receptors are
required for the entry of the SARS-CoV-2 virus into the cell.
These receptors are present in the cells of several areas in
the brain, e.g., brainstem, circumventricular organ, subfor-
nical area, paraventricular nucleus, and rostroventrolateral
medulla [10].These areas play an important role in respira-
tory and cardiovascular regulation. This could be a reason
behind the observed higher intensive care unit admission
and mortality among patients having obstructive sleep apnea
who contract SARS-CoV-2 infection [11]. Further, the pres-
ence of ACE-2 receptors in the brainstem area that regulate
respiration could also invoke sleep-related breathing disor-
ders, in particular, among patients of obstructive sleep apnea
who have recovered from COVID-19. Lastly, invasion of the
central nervous system has not only short-term but also long-
term effects that ultimately can induce neurodegeneration,
making the sleep disturbances chronic [12]. Because of these
reasons, sleep problems are seen not only during the acute
infection but may also run a chronic course and they have a
definite biological basis [8].

Considering these findings, Silva et al. [12] proposed
that sleep problems during the COVID-19 pandemic are
multifactorial in origin. They proposed that ongoing stress,
change in circadian rhythm due to altered light exposure dur-
ing the lockdown, immediate and long-term consequences of
immune response to SARS-CoV-2 infection and changes in
sleep/wake patterns all contribute to pave way for immediate
and long-term sleep disturbances [12].

Sleep problems may appear late in the course of COVID-
19, even after patients recover from the acute infection. It
has been suggested that recovered patients from SARS-
CoV-2 infection should be followed up to look for neurode-
generative disorders such as Parkinson’s disease, Multiple
Sclerosis, and Narcolepsy, plausible mechanisms of which
have been discussed earlier [12]. Similarly, incipient fibrotic
changes in the lungs make many of the survivors to develop
obstructive sleep apnea and sleep-related hypoventilation
syndromes in long term [11].

Great strides have been made to understand the presenta-
tion and management of acute manifestations of SARS-CoV-2
infection so far, but there is an unmet need for addressing
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long-term consequences of infection. Considering current
preclinical evidence, patients who are recovering from SARS-
CoV-2 infection must be screened for sleep disorders, as
they have the potential to develop them immediately or after
recovery from acute infection. Research suggests that exer-
cise, stress reduction techniques, chronotherapy, and non-
pharmacological intervention can be useful to improve sleep.
In addition, conventional wisdom suggests that practices such
as yoga, pranayama, yoga nidra, meditation, use of ayurvedic,
and other traditional medicines can be used as an adjuvant in
achieving better sleep due to its safety profile [13].
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