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Introduction

Outbreaks of infectious diseases, along with control measures to 
limit the spread of pathogens, profoundly affect people’s mental health 
and well-being [1]. The ongoing COVID-19 pandemic, is not only 
challenging worldwide health care systems and governments, but also 
the general public, concerned by the risk of being infected, distressed 
by the implementation of mobility restrictions and worried about 
future insecurity. These concerns collaborate to impair sleep and, due 
to the role of sleep-in emotional stabilization, this impairment can 
further weaken people’s mental health status [2]. The psychological 
consequences of this pandemic have been compared to those 
following natural disasters, as in both cases individuals are forced 
to change their everyday and work practices [3]. In both situations 
psychological stress can cause relevant sleep disturbance, however 
until the onset of SARS-CoV-2 outbreak in December2019, our 
experience on pandemics, at least in developed countries, was limited.

Sleep quality indicates a satisfying sleep, including aspects of sleep 
initiation, sleep maintenance, sleep quantity, and refreshment upon 
awakening. Sleep disturbance encompasses disorders of initiating and 
maintaining sleep, which have a great impact on public health affecting 
millions of people worldwide [4]. Insomnia, the most common sleep 
complaint, is defined as a difficulty in initiating and maintaining 
sleep or an overall worsened quality of sleep. A good sleep quality 
is important to maintain physical activity, to preserve energy levels 
and to sustain mental health. The lack of sleep, or sleep disruption, 
negatively affects the daily physical functioning and mental status, 
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causing depression and anxiety, thus reducing the quality of life [5]. 
In addition, sleep disorders have been associated with a variety of 
diseases including diabetes, cardiovascular diseases and stroke [5]. 
A good quality of sleep, is particularly relevant when facing difficult 
and challenging situations such as the ongoing pandemic. Though, 
one of the main consequences of the psychological stress affecting the 
population after the pandemic abruptly started, were insomnia and 
sleep disruption. The occurrence of sleep disturbance further worsens 
the general state of anxiety and stress among the population so that 
a vicious circle, difficult to break, is generated. The consequences of 
this vicious circle can be devastating. A remarkable study has shown 
that anxiety about COVID-19 positively correlated with insomnia 
severity and suicidal ideation. Analysis revealed that the statistical 
association between pandemic fears and suicidal thinking was fully 
accounted for by insomnia severity [6]. To make the picture worse, 
some authors have also hypothesized a possible correlation between 
sleep loss and risk of SARS-CoV-2 infection, as sleep loss negatively 
impacts the immune responses by disrupting its circadian rhythmicity 
[7]. After one year from its onset, this pandemic, first believed to be 
transient, is still ongoing and a great body of evidence is now available 
on its effects on sleep quality in the general population and in specific 
categories, such as healthcare workers, who more than others, have to 
deal with the burden of the disease. In this article we review available 
evidence on the impact of COVID-19 on people’s quality of sleep 
and on the occurrence of sleep disturbance in different subsets of the 
population, analyzing also risk factors determining insomnia and the 
consequences of this dreadful condition (Table 1).

Abstract

The COVID-19 pandemic is challenging the world affecting heavily people’s mental health. The psychological consequences of this pandemic include 
depressive symptoms, anxiety, worry, and loneliness due to home confinement during lockdowns. A good sleep quality is essential to face this stressing 
condition, nevertheless one of the first complaint reported by the population, soon after the onset of the pandemic in China, was sleep disturbance. A 
large amount of work has now evidenced that sleep disturbance related to the pandemic affects more than one third of the population of both sexes 
across all involved countries. Very young people and the elderly are particularly affected by this problem. Anxiety, depression and post-traumatic stress 
disorder are strictly associated with sleep disturbance. As risk of suicide has increased during the pandemic, insomnia has also been proven to be a 
cause of suicidal ideation. The strict confinement measures adopted by most countries to tackle the outbreak have also contribute to create a sense of 
disorientation among people and to change their sleep habits. Poor sleep quality reduces daytime functioning and mental resources. These effects can 
have dramatic consequences in the general public, but more specifically in health care workers, now facing the most stressful experience right in the 
center of this catastrophe. In this article we review available evidence on the impact of COVID-19 on people’s quality of sleep and on the occurrence 
of sleep disturbance in different subsets of the population, analyzing also risk factors determining insomnia and the consequences of this dreadful 
condition. 
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Sleep Disturbance in the General Population

Sleep quality is a complex construct, making it difficult to evaluate 
empirically. Over the years, many different sleep assessment methods 
have appeared. Most of the available studies have been performed using 
subjective methods such as sleep questionnaires and sleep diaries and 
only in few cases contact or contactless devices. Sleep questionnaires 
are very rapid and inexpensive tests that can be administered via 
internet and for these reasons they are ideal to assess sleep in large 
population samples. Moreover, questionnaires summarize in a 
quantitative way the subject’s perception about his own quality 
of sleep. As they are mostly subjective, sleep questionnaires can be 
influenced by the same sources of bias and inaccuracy as any other 
such reports [8]. About 50% of all studies published on sleep quality 
during this pandemic use the Pittsburgh Sleep Quality Index (PSQI), 
followed by the Athens Insomnia Index and the Insomnia Severity 
Index [9]. Other research-developed methods have been used, but the 
validity of these studies is unclear. 

Prevalence of Sleep Disturbance

First data on the occurrence of sleep disturbance came from 
China, where the epidemic started in Wuhan in December 2019 and 
where the first psychological and emotional impact of the pandemic 
was assessed. Here, during the initial phase of the outbreak, more 
than half of people reported signs of distress and moderate to 
severe anxiety [10-13]. In one study, 2030 subjects who were Wuhan 
residents, had been to Wuhan or had contact with anyone from 
Wuhan during the outbreak, were interviewed in the two months 
following the WHO’s announcement [10]. Results revealed that in 
an early phase more than 50% of participants were not fully satisfied 
with their sleep quality and one third reported various sleep problems 
including longer sleep onset latency, short sleep duration and sleep 
fragmentation[10]. The worst sleep difficulties were reported by 4% 
of subjects complaining symptoms of post-traumatic stress disorder 
(PTSD). Huang and Zhao also collected early information from a 
survey on 7236 volunteers and found that 35% of these participants 
reported symptoms of general anxiety, 20% of depression, and 18% 
of poor sleep quality [14]. The high prevalence of COVID-19-related 
sleep disorders and its correlation with psychological stress has been 
confirmed worldwide outside China. In Italy a devastating outbreak 
spread soon after the onset in China with an impressive number of 
deaths in March 2020. Here, Casagrande and colleagues showed that, 
among 2291 subjects from the general population, 57.1% complained 

poor sleep quality, and evidenced a significant relationship between 
sleep quality, generalized anxiety and PTSD symptoms [15]. The 
population included in this study was very young (mean age 18 years), 
but similar data were reported by Innocent and co-workers in another 
sample of adults (mean age 50 years) [16]. These authors, analyzing 
details of the sleep disturbance, reported an increase in bad dreams 
from 1 out of 10, before the pandemic, to 4 out of 10 after [16]. They 
also reported that the COVID-19 pandemic was associated with a 
6% increase in the number of people who took sleeping medications 
3 or more times a week [16]. A recent Italian study also revealed an 
increased frequency of nightmares in a sample of 5988 adults during 
the pandemic. Predictors of higher nightmare frequency were young 
age, female gender, sleep duration, intra-sleep wakefulness, anxiety 
and depression [17]. Data collected from a large representative 
sample in UK households (14 393 participants) indicate that the 
percentage of adults reporting mental health problems increased 
from approximately 23% in 2017–2019 to approximately 37% in late 
April 2020. Again, problems included anxiety, depression and sleep 
disturbance [18]. In 2020, high rates, up to73%, of self-reported sleep 
disturbance were shown also in Germany, France and Greece [19-
21]. After one year of wide investigation of COVID-19-related sleep 
disturbance, a few meta-analyses have summarized results providing 
worrying conclusion [9,22]. One meta-analysis analyzed a total of 
forty-four papers pooling together 54,231 subjects from 13 countries, 
reporting a prevalence of sleep problems of approximately 35% [9]. As 
expected, patients with active COVID-19 appeared to have a higher 
prevalence rate. Subgroup analysis by countries revealed that Italy had 
the highest pooled prevalence rate of 55% (95% CI 53-56%), followed 
by France 50.8% (95% CI 49-52.6%). These data are not surprising 
as Italy faced the shock to represent the gate way of the epidemic in 
the western world, when most of the scientific leaders worldwide 
believed that the outbreak would be confined to China. It is interesting 
that another meta-analysis, summarizing psychological conditions 
of the general population during the pandemic, found that rates of 
anxiety and depression were 33.7% and 31.9%, respectively [23]. The 
overlapping prevalence rates between psychological stress indicators 
and sleep problems point to a bidirectional relationship between sleep 
and psychiatric morbidities [9] (Figure 1). The latest meta-analysis 
analyzing both psychological stress and insomnia pooling 137 articles 
found a prevalence of depression, anxiety and insomnia of 15.9%, 
15.1% and 23% respectively [22]. Interestingly, this meta-analysis, 
published after one year from the pandemic onset, showed a very high 
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Table 1: Issues related to the impact of COVID-19 on sleep quality that have been addressed by the currently available literature.
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rate of PTSD (21.9%) as compared to what reported earlier China. 
These authors conclude that the psychological stress and insomnia 
related to COVID-19 are equally high across affected countries and 
across gender [22]. While I am writing, a large survey on several 
thousand adults from different countries around the world is ongoing. 
The survey, conducted by the International COVID-19 Sleep Study 
aims to describe the nature of various sleep and circadian rhythms 
symptoms, as well as their psychological and medical correlates, that 
arise at various points during the COVID-19 pandemic [24].

Effect of Home-confinement on Sleep Pattern

Being forced to stay at home and in many cases working from 
home, thus reducing social contacts, may have a great impact on 
daily functioning such as in night sleep and produces alteration of 
circadian rhythms. Italy was the first European country to impose a 
total unprecedented lockdown in March 2020. During that month, 
while people were forced into home confinement, an on-line survey 
was conducted in 1310Italian residents [25]. It was observed that 
during home confinement, sleep timing significantly changed, with 
people going to bed about one ore later and waking up later, spending 
more time in bed. However, paradoxically, the sleep quality was 
lower according to the PSQI results [25]. Sleep difficulties, other than 
correlating with the level of anxiety, were associated with the feeling of 
elongation of time. Other peculiar data relative to the lockdown were 
reported, such as people experiencing confusion about what day of 
the week, day of the month and time of the day it was. After this early 
study, other studies have confirmed changes in sleep habits during 
the lockdown period. Some of these confirmed a longer sleep time, 
particularly among students [26-29]. Lee and co-workers analyzed the 
sleep pattern of 25217 subjects between 1st January and 29th April 2020 
in the US and in16 European countries. They found that the sleeping 
pattern before and after the country-level lockdown largely differed, 
but generally the population delayed and slept longer than usual [29]. 
It is important to note that a longer time spent in bed simply reflects 
more time spent at home and does not indicate a good quality of sleep, 
that in fact worsens [25,30]. The stress-sleep link during lockdown 
periods has been analyzed by a taskforce of the European CBT-I 

Academy [31]. This taskforce has highlighted that individuals’ sleep 
habits during lockdown periods are challenged by several factors other 
than physiological distress. These include alteration of the circadian 
rhythm due to a reduced exposure to sunlight and reduced physical 
activity which is known to improve sleep quality [31] (Figure 1).

In working parents, sleep habit may change due to the need to 
combine work with home-schooling and home administration, 
that may affect the time spent to sleep. A different situation is that 
of people living alone, particularly those who have not chosen it. In 
these individuals home confinement may induce an exacerbation of 
loneliness and it has been previously established that the lack of social 
interaction, causing feeling of loneliness, may negatively affect sleep 
quality [32]. Conversely, it has been reported that during the pandemic 
those who scored higher on measures of social participation and sense 
of belonging reported a better quality of sleep [33]. Although common 
trends have been described, it is clear that effect of confinement 
measures on sleep quality is not uniform, depending on a variety of 
individual characteristics. For example, one study has been published 
showing, unexpectedly, that in one sample COVID-19 lockdown 
measures worsened sleep quality in pre-pandemic good sleepers, 
whereas a subset of people with pre-pandemic severe insomnia 
underwent a clinically meaningful alleviation of symptoms [34]. The 
concern about negative sleep-related effects of home confinement has 
prompt the European CBT-I Academy taskforce to provide specific 
recommendations for the general population, for women and children 
in family context, for healthcare staff and recommendations for the 
use of sleep medication [24].

Risk Factors for Sleep Disturbance

Some individuals are more likely to develop sleep problems than 
others. Those individuals sensitive to stress-related sleep disruption 
are more likely to develop chronic insomnia [31]. Examined risk 
factors for COVID-19-related sleep disturbance include age, sex, level 
of education, occupation and other individual factors [9,31]. It is likely 
however, that the common means by which sleep is affected is the 
level of anxiety generated by all pandemic-related concerns, including 

Insomnia
Sleep disturbance

COVID-19  
outbreak

Anxiety, depression, PTDS

Reduced daily function

Reduced physical activity Increasease in use of digital 
media

Home confinement

Figure 1: Factors influencing sleep quality during the COVID-19 pandemic.
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mainly family’s health, country’s economic stability, physical health 
and personal economic situation [35]. The effect of gender on sleep 
disturbance has been extensively investigated. Sleep in woman differs 
from that of man, mainly for hormonal factors changing during their 
life span, but also for social factors such as children caring [36,37]. 
Generally, women report more need to sleep and more insomnia. 
Sleep disruption is frequently reported by women particularly 
during pregnancy and the first years of life of children [31,36,37]. As 
confinement may change habits in the life of the children, this period 
can be particularly stressful for mothers or other caregivers [31]. 
Notwithstanding, pre-existing insomnia is a major risk for developing 
PTSD during the pandemic, particularly in women [31,37]. Many 
studies have reported that female sex is a major determinant of poor 
sleep quality [10,11,20]. However, when data were pooled, meta-
analysis did not confirm the effect of gender on sleep quality [9,22]. 
Trakada and colleagues assessed sleep disturbance and risk factors 
during the lockdown periods in five European countries and in Brazil, 
in a sample of 1908 participants [38]. Overall the total sleep time was 
approximately 25 minutes longer than usual but 1in 3 individuals 
reported sleep disturbance. People with a higher educational level 
reported the best quality and longer duration of sleep. Differences in 
sleep duration were observed among different countries, with the worst 
quality recorded in Brazil a country experiencing a dramatic outbreak 
followed by striking political problems [39]. Differences among 
countries depend on different ways of living and sleeping habits, but 
also on the socioeconomic status of the country as this can increase 
the public fear and concern [38]. As for the role of the educational 
level, differently from this study, other reports showed that people 
with higher education levels experienced an increased mental stress at 
the time of the pandemic [18,40]. In a sample of adults in the United 
States a higher education level was associated with greater concerns 
about the consequences of COVID-19 (e.g., becoming seriously ill) 
[40]. Perhaps, a higher education determines greater engagement 
and interest in health information, but also an increased ability to use 
information to rationalize risks. The effect of age on sleep disturbance 
has also been explored. It is now acquired that young adults, without 
a pre-existing diagnosis, are at great risk to develop sleep disturbance 
when compared to the general population [9,20,21,25,41]. Other 
factors have been taken into account as determinants of poor sleep 
quality. Never, before this pandemic, media have played such a 
determinant role in providing information and recommending 
preventive behaviors. However, despite its undisputable usefulness, 
media, by repeating stressing information, can alter the emotional 
status, producing anxiety. The predictable overuse of media during 
lockdowns has been associated with poor sleep quality and day time 
impairment [25,42]. The over use of digital media before going to bed 
increases sleep latency, bedtime and wake time [25]. Furthermore, 
people suffering from insomnia tend to use internet overnight, 
consequently creating a vicious circle. The lockdowns during the 
pandemic also caused a reduction in physical activity. As it is known 
that physical activity improves sleep quality, the reduced activity and 
the poor quality of sleep are both related to decrease wellbeing during 
the pandemic [43,44]. Finally, many less obvious factors, belonging to 
the individual’s personal experiences and life, have been considered 
as stressors determining sleep disturbance. For example, one study 

showed that, among American Indians, childhood trauma predicts 
greater declines in sleep quality associated with the onset of the 
COVID-19 pandemic [45].

Is Pandemic-related Sleep Disturbance a Transient Problem?

Indeed, the common sense suggests a form of adaptation to 
this pandemic, as to other negative events that may occur in life. In 
Germany, a web-based survey was conducted to assess the public 
mental health burden over a period of 50 days after the COVID-19 
outbreak onset. A total of 16245 individuals provided information 
on sleep disturbances, COVID-19-fear, and level of anxiety [46]. 
The fear increased with the increasing infection rate but decreased 
within six weeks to the level before the shutdown, indicating 
habituation to the threatening situation. The level of anxiety and sleep 
disturbance proceeded simultaneously with high peaks of infection 
[46]. Interestingly, one group showed that in France the prevalence 
of sleep problems significantly decreased during the last weeks of the 
confinement, and this trend was confirmed one month after the end 
of the confinement, therefore suggesting that sleep disorders might 
be transient[47]. However, the possibility of recovering a good sleep 
pattern largely depends on the type and on the severity of the sleep 
disorder and is more common in people with mild problems [47]. 
One study analyzed the effect of sleep habits and social interactions 
on depression, insomnia and sleepiness, through the COVID-19 
pandemic, in a group of patients visiting a specialized sleep clinic 
in Japan. The authors reported that self-isolation due to COVID-19 
had relatively small one-year effects on depression, sleepiness and 
insomnia in a clinical population [48]. It is therefore likely that as the 
pandemic is going on, coping strategies have been activated to protect 
the mental status with favorable consequences on sleep quality.

Sleep Disturbance in Specific Subsets of the Population

Patients with SARS-CoV-2 Infection and COVID-19

Most of the studies on sleep disturbance have been performed in 
the general population and in health care workers, with fewer studies 
addressing the problem in patients with SARS-CoV-2 infection/
COVID 19. Hartley and co-workers performed an on-line survey in 
1777 patients in quarantine for SARS-CoV-2 infection [49]. Forty-
seven percent of participants reported a decrease in sleep quality 
during the quarantine. Factors associated with a reduction in sleep 
quality by logistic regression were sleep reduction (OR 15.52), going 
to bed later (OR 1.72), getting up earlier (2.18), an increase in sleep-
wake irregularity (OR 2.29), reduced exposure to daylight (OR 1.46) 
and increased screen use in the evening (OR 1.33) [49]. Liguori 
and co-workers interviewed a total of 103 patients hospitalized for 
COVID-19 in order to assess the presence of neurological symptoms. 
They found that sleep impairment was the most frequent symptom, 
followed by dysgeusia, headache, hyposmia, and depression [50]. They 
also reported that women were more commonly affected by daytime 
somnolence. In addition, sleep impairment was more frequent in 
patients with more than 7 days of hospitalization [50]. Insomnia 
was also reported in 12% of patients with COVID-19 during the 
recovery period after discharge from the hospital [51]. As for other 
categories, data on patients with COVID-19 were obtained using 
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questionnaires. However, another Italian group assessed sleep using 
wrist actigraphy in a limited number of patients who had experienced 
severe respiratory symptoms and who had needed prolonged intensive 
care unit (ICU). In these patients they reported a lower sleep efficiency 
and immobility time and a higher fragmentation index compared to 
those patients who had experienced only mild respiratory symptoms 
and not requiring ICU stay [52]. A meta-analysis showed that patients 
with COVID-19 have a higher prevalence of sleep disturbance, 74.8%, 
compared to the general population and HCW [9]. These data are 
not surprising as symptoms such as cough, dyspnea, fever and pain 
may disturb sleep. In addition, drugs used to treat COVID-19, such as 
oral steroids, may cause insomnia. Furthermore, patients with SARS-
CoV2 infection, particularly if hospitalized, show a high prevalence of 
anxiety and depression that may contribute to impair sleep [53].

Older People

The COVID-19 pandemic has greatly affected the life of the elderly 
and the association of age with a higher vulnerability to COVID-19 
is a subject of major importance [54]. Older adults may experience 
loneliness due to social distancing and isolation. Moreover, as age is 
the main factor influencing mortality for Coivid-19, the elderly may 
be greatly concerned by the risk to be infected, particularly if affected 
by chronic diseases [54]. With aging the maintenance of circadian 
rhythms is more difficult, as melatonin level diminishes, and older age 
is often associated with a reduction in sleep efficiency and continuity 
[54,55]. Notwithstanding, as most of data on sleep problems during 
the pandemic have been collected by web survey, studied samples 
more commonly include young adults, being these the biggest users 
of the internet, and only few studies included the elderly. Indeed in 
the general population age is associated with a higher prevalence 
of sleep disorders during the pandemic [9]. Sleep problems in the 
elderly correlate with the level of loneliness [56]. This loneliness-sleep 
disturbance association is especially strong among those people with 
more COVID-19 related worries or among those with lower resilience 
[56]. Goodman-Casanova and co-workers in a group of old adults with 
a diagnosis of moderate dementia, confirmed that those living alone 
reported greater negative psychological effects and sleeping problems 
during home confinement [57]. Indeed, further studies are necessary 
to understand the impact of the pandemic on mental status and sleep 
quality of the elderly, so that protective strategies can be implemented.

Healthcare Workers

This epidemic is greatly challenging HCW who are particularly 
vulnerable to the effect of COVID-19 on mental status as well as on 
physical health. As the emergency started the burden of work has 
dramatically increased for all healthcare categories and particularly 
for those directly involved in the management of patients with 
COVID-19. In addition to common general concerns, the strict 
contact with patients increases the HCW’s fear of the to be infected or 
to infect familiars. Moreover, when the pandemic started most of the 
HCW were unfamiliar with the use of personal protection equipment 
and were not used to deal with infectious patients, so that their 
working condition was extremely stressing [58]. As a consequence of 
accumulated psychological pressure and intense fear of dying, suicides 

have been also reported among HCW [59]. In this context, the 
occurrence of sleep disturbance among HCW has been a predictable 
consequence and has been widely explored since the beginning of the 
emergency [33,58,60,61]. Ferini-Strambi and co-workers highlight 
that sleep problems among HCW were common before the pandemic 
onset, with up to 61% of nurses complaining poor sleep quality [62]. 
Poor sleep quality reduces day time functioning and mental resources, 
impairs decision making and reduces concentration [63]. Therefore, 
in HCW a poor sleep night, particularly if recurrent over time, causes 
irreversible errors that can threaten patient’s life. Particularly during 
this pandemic, errors can also threaten the worker’s health, as the risk 
of infection while working increases. The first large study on medical 
staff reported insomnia, accompanied by anxiety and depression in 
more than 30% of frontline workers [64]. Since this and other early 
observations in China, a large amount of work has been produced 
and analyzed by a number of meta-analysis [9,65-68]. An early meta-
analysis, published in May 2020, included 13 studies with a total of 
33062 participants [65]. Anxiety, depression and insomnia were 
reported with a prevalence rate of 23.2%, 22.8% and 38.9% respectively. 
The prevalence rate of anxiety and depression appeared to be higher 
in females. Nurses, that are the larger healthcare workforce and are 
at close contact with the patients, were more affected than doctors. 
Conversely, Salari and co-workers reported a pooled prevalence rate 
of sleep disturbance of 37.8% in nurses and 41.6% in physicians [67]. 
A more recent meta-analysis including a total of 93 studies on nurses 
found even higher pooled rates of anxiety and sleep disturbance, 
37% and 43%, respectively [65]. Although some small differences 
among studies, it is clear and expected that the occurrence of sleep 
disturbance, associated with a high level of physiological stress, among 
HCW is a worrying issue that may have important social implications. 
These reports outline the urgency of interventions to improve the 
psychological wellbeing of health workers.

Conclusion

The COVID-19 pandemic is one of the greatest challenges faced 
by the world from the beginning of this century, heavily affecting 
governments, general public and health systems. The pandemic, as well 
as causing physical problems and deaths, has heavily weakened the 
population’s mental health, particularly in developed countries where 
people, since long time, were not used to such kind of catastrophe. The 
widespread of depression, anxiety, sorrow and worry for the future 
has been associated invariably with sleep disruption and insomnia. 
The occurrence of a sleep disorder can further contribute to worsen 
people’s psychological status in a vicious cycle, that is difficult to 
break and which can contribute to generate fearsome and irreversible 
events, including suicide. Sleep disturbance is widespread in all 
countries parallel with the pandemic and a bidirectional relationship 
exists between sleep and psychological disorders. In light of these 
considerations, it is clear that measures must be taken in order to help 
people to restore their quality of sleep.
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