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Abstract
The COVID-19 pandemic has dramatically influenced
our lifestyles and sleep habits, compromising our ability
to effectively process and regulate emotions. We explore
a neurobiological perspective to illustrate that dreams
and nightmares during the pandemic may be indicative
of an increased emotional load in our waking lives. We
also propose that the combined impact of daily stressors
and poor sleep behaviours brought on by the COVID-19
pandemic may lead to detrimental psychological
health outcomes. These negative effects are ultimately
perpetuated through a vicious cycle, necessitating the
development of appropriate and timely interventions. We
suggest that dreams and nightmares can showcase the
role COVID-19 as a chronic population stressor. As this
pandemic ensues, researchers should not overlook the
importance of dreams and how sleeping habits are linked
to waking emotional states.

A

s COVID-19 emerged as a global crisis, reports of wild and
vivid dreams increased during the pandemic, prompting
research into the content, frequency, and tone of these
dreams.1-3 Vivid and bizarre dreams can be described as dreams
that contain powerful imagery. Nightmares are a subcategory of
vivid dreams, characterized by both vivid imagery and heightened
negative affective tones.4 In the wake of the pandemic, higher levels
of distress and the presence of vivid dreams are evident in recent
literature.5,6 The reports on dreams and nightmares during the
COVID-19 pandemic illustrate a link between dreams, life events,
and psychological distress.
Research emerging during the pandemic has only begun
to explore the negative consequences of the COVID-19 crisis
on sleep and emotional distress. While COVID-19 has a more
direct impact on certain individuals, like medical workers and
inpatients, a shift in sleep patterns appears widespread even in the
general population.7 Self-reports of sleep habits from Italy during
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lockdown demonstrate a change in sleep patterns among university
students and working professionals. Bedtimes and wake up times
have been delayed significantly with exacerbated effects on university
students.8,9 Changes in sleep habits consequently reduce quality of
sleep, which may increase susceptibility to emotional distress.9,10
In this article, we explore the combined impact of life stressors
and altered sleep behaviours during COVID-19 on the long-term
psychological well-being of the general population. We propose that
pandemic-related changes in stress and sleep compromise the brain’s
ability to regulate emotions, which may have further consequences
on psychological health. We discuss how the underlying functional
connectivity of emotion-related brain areas are altered in the face of
stress, and thus also propose the unique role of dreams as an early
indicator of emotion dysregulation.
Previous research has uncovered a significant link between our
waking life stressors and dreams. It appears that the experiences
and stimuli we encounter every day in the real world influence the
kinds of dreams we have and how frequently we have them. Indeed,
research has highlighted that traumatic experiences, such as natural
disasters, vehicle accidents, and violent attacks, heavily influence
dream content.11,12 One example comes from a study conducted
on the 1989 San Francisco earthquake. Following the catastrophe,
the incidence of nightmares in individuals living in San Francisco
was doubled compared to individuals living in Arizona who were
at a greater distance from the earthquake.12 These results highlight
a link between life events, dream content, and nightmare frequency,
and are suggestive of a pattern that may be similarly seen during the
pandemic.2
Neuroscience research can explain why individuals experience
more nightmares during times of stress. Dreams serve an important
purpose — they help us process our emotions.10 Research has shown
that our emotion centres in the brain, including the amygdala,
ventromedial prefrontal cortex, and hippocampus, are activated
during sleep.10,13 As we sleep, the amygdala and hippocampus work in
tandem to revisit and store memories from our waking lives.14 During
sleep, when the brain replays memories, the functional connectivity
between the amygdala and hippocampus is downregulated. As a
result, the activity of the amygdala, normally activated by stressful
events, is also downregulated thereby allowing the emotional tones
to be dissociated from the memory. This allows the amygdala to be
less reactive when we face similar stressors in the future.14 Stripping
the emotional context of memories is the brain’s method of regulating
our emotions.13
In addition to downregulated activation between the
hippocampus and the amygdala during sleep, the functional
connectivity of the amygdala and the ventromedial prefrontal
cortex increases after sleep. This helps us regulate our emotional and
behavioural responses to a stressor.13,14 In particular, the ventromedial
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prefrontal cortex is involved in the evaluation of whether events
are threatening and require attention. It also allows us to appraise
situations in our waking lives in adaptive ways, which is why our
response to stressors may be less reactive when facing them a second
time.14 These neurobiological processes during sleep are the brain’s
mechanisms for managing stress.
However, during COVID-19, individuals are experiencing
inadequate or disrupted sleep.7–9 Sleep deprivation interferes with the
neurobiological processes of sleep, making individuals increasingly
sensitive to environmental stressors and altering the ways in which
they understand, express, and modify their emotional responses.15
Thus, the cumulative effects of suboptimal sleep and elevated stress
likely underlie the rise in negative emotionality observed during
the COVID-19 pandemic.5,10 Specifically, recent reports show
that anxiety, stress, and depression have increased in the general
population as a result of the spread of COVID-19.8,16 While these
negative emotions can often lead to more cautionary avoidance
behaviours in the short-term, such as staying at home to avoid
contracting COVID-19, they can be maladaptive in the long-term as
lack of sleep compromises emotional processing.17,18
Given the uncertainty of how lifestyles could change in response
to the spread of the virus, the stress imposed by COVID-19 is
unpredictable and persistent. The elevated levels of distress currently
experienced by the general population may last months longer than
the stressor itself, potentially characterizing COVID-19 as a chronic
stressor. Since chronic stress and sleep disruptions are associated
with mental health, we may see a continued rise in psychological
illness within the general population with considerable public health
implications—a possible secondary impact of the pandemic.19,20
While current research has already highlighted the immediate
psychological impacts of COVID-19, we have yet to discover the
full extent of the secondary, long-term impacts of the pandemic as
a chronic stressor on different populations. For example, one study
showed that women were twice as likely to experience depression
under chronic stress compared to men.21 Other studies have shown
that individuals with pre-existing health conditions may experience
exacerbated psychological effects under chronic stress.22 Certain
personality traits such as high emotional reactivity and sensitivity to
sensory processes and environmental stimuli may contribute to the
nightmare susceptibility.23 These studies underscore the importance
of not only investigating the long-term effects of COVID-19related chronic stress, but also identifying groups that are especially
vulnerable to its negative psychological outcomes.
Evidently, the reciprocal relationship between heightened
emotional distress and sleep disruptions is a vicious cycle that may
result in poor long-term psychological outcomes.13,14 The pandemic
has undoubtedly caused greater levels of stress. To process the flood
of emotions in our waking lives, the brain requires the regulatory role
of sleep. With disrupted sleep, the brain is less effective at carrying
out emotion regulation processes. This can lead to further emotional
distress and interfere with our ability to handle stressful situations
in our waking lives. Without intervention, the cycle repeats and
may increase the likelihood of negative long-term outcomes on our
psychological well-being.
In summary, we have outlined the importance of vivid dreams and
nightmares in signaling an increased emotional load in our waking
lives. Yet, the increase in vivid dreams is just the tip of the iceberg.
The persistence of such dreams and nightmares showcases the role
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of COVID-19 as a chronic population stressor. As this pandemic
continues, researchers should leverage the unique opportunity of the
pandemic to further explore and understand how our dreams and
sleeping habits are tied to waking emotional states. In doing so, we
may better position ourselves to understand the long-term impacts
of COVID-19 on the mental health of the general public.
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