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The ongoing coronavirus disease 2019 (COVID-19) pandemic is the third global crisis after two
epidemics of severe acute respiratory syndromes. It has affected general public besides health
care systems and governments. Confinements and lock downs have changed waking up time
and going to bed time, ultimately affecting circadian clocks that can disturb sleep quality which
can lead to anxiety, stress, and depression. This puts the most susceptible group -young adults
and females- at risk of psychological disorders and even inflammatory events. Several kinds of
sleep disorders due to COVID-19 including insomnia, sleep apnea, sleepiness during daytime,
post-traumatic-like sleep dysfunction, abnormal dreams, and restless legs syndrome have been
reported. As sleep deprivation can alter circadian clock and weaken immunity which makes
human more susceptible to pulmonary inflammatory process of COVID-19 and even enhance
its manifestations, it should be considered as an urgent complication that needs to be treated.
Furthermore, longstanding effects of sleep disturbances during COVID-19 pandemic need to
be elucidated. Sleep Med Res 2023;14(1):1-5
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INTRODUCTION

The COVID-19 pandemic is one of the biggest health challenges worldwide. It is the third
global crisis after epidemics of severe acute respiratory syndrome-related coronavirus (SARS)
and Middle East respiratory syndrome-related coronavirus (MERS) [1,2]. COVID-19 pan-
demic not only affects health care systems, but also affects government, educational systems,
and the general public [3].

Isolation and social distancing as main strategies to control COVID-19 transmission have
dramatic effects not only on social interactions, but also on waking up time, going to bed
time, ultimately affecting circadian clocks that can disrupt a high quality sleep [4]. Recent
studies in the United States and UK have shown that COVID-19 is accompanied by poor
sleep quality, anxiety, stress, and depression, with a 37% increase in 2020 for mental health
problems, shortly after World Health Organization’s declaration about COVID-19 [5,6].

Similar results have been reported for Chinese psychological and emotional status at the
beginning of the pandemic [7]. When an infectious virus attacks, any action taken to con-
trol them seems to be associated with major psychological problems and symptoms, includ-
ing poor sleep quality [8,9].

According to previous data, infectious diseases in survivors and even in non-infected peo-
ple can cause complaints such as anxiety, depression, post-traumatic stress disorders, and
sleep deprivation which can negatively change daily behavior and mental health in general
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[2,10-12]. In fact, onset of insomnia is one of the main results
of intensified depression and anxiety with concern about the
nonstop pandemic and its various side effects. Impaired mental
health arising from sleep deprivation is an additional issue that
needs to be dealt with [13]. Young adults and females are the
most vulnerable population in this regard. They are mostly at
risk of psychological disorders [6]. Because of this kind of social
restrictions of COVID-19 pandemic, decreased quality of sleep
is inevitable. However, estimation of insomnia rate is not easily
accessible. It has been foresighted that a large proportion of peo-
ple have experienced it [2].

Sleep disorders such as insomnia can cause mental and even
inflammatory events [14]. As mentioned earlier, people who face
sudden events experience an adverse effect on mental health
which can lead to post-traumatic stress disorders symptomatol-
ogy [15]. Events such as COVID-19 outbreak can lead to psycho-
logical symptoms and consequently deteriorate sleep quality [16].

Despite the large number of published papers on sleep disor-
ders in the context of COVID-19 pandemic [17], longstanding
effects remain to be cleared given that this health crisis remains
ongoing. This study was designed to estimate sleep quality and
related factors during the COVID-19 period.

SLEEP DISORDERS DURING
COVID-19 PANDEMIC

Research on sleep has attracted a lot of attention when the
world faces the COVID-19 pandemic because sleep has many
benefits for physical and especially mental health. Increasing
prevalence of insomnia during the COVID-19 outbreak has been
reported previously [18]. In some cases, new onset of insomnia
was detected. It was found that when insomnia defined as time
in bed and total sleep time were increased, sleep efficiency was
decreased significantly [18]. Supplementary Table 1 (in the on-
line-only Data Supplement) shows some findings about sleep
disorders during COVID-19 pandemic.

Delay in going to bed to sleep and wake up in the morning
due to lockdown shows that people align their sleep timing with
their internal time [19]. Altena et al. [20] in a work of the Eu-
ropean Cognitive-Behavioral Treatment (CBT)-1 Academy have
shown that during social isolation, sleep patterns have changed
due to social restrictions and adjustment of social rhythms, such
as working and regular activities [21,22].

Sleep deprivation have different side effects. For instance, it
could impair decision making or cause mood changes. It can in-
crease accidents rates. It can also damage immune response and
increase medical expenditures, making individuals more vul-
nerable to contracting the virus [23].

There are various type of sleep disorders including acute/per-
sistent insomnia, sleep apnea due to COVID-19, sleepiness dur-
ing daytime, post-traumatic-like sleep dysfunction, abnormal
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dreams, and restless legs syndrome because of insomnia [24].

WHO ARE MORE VULNERABLE
TO SLEEP DIFFICULTIES DURING
COVID-19 PERIOD?

It seems that sleep disturbance due to COVID-19 has differ-
ent manifestation among different ethnicities and societies. For
example, societies with lower access to medical services for in-
fectious diseases might show higher rate of being infected by CO-
VID-19 and then experience sleep disorders [25]. Sleep quality
is improved among self-isolated people at home for 2 weeks who
could benefit from social support because it reduces anxiety
and stress level [26].

Health care workers who are treating patients with COVID-19
are prone to depression, anxiety, and stress as well as sleep dis-
orders [8,17,26,27]. Several risk factors for depression, anxiety,
and stress have been introduced by Chinese studies which ulti-
mately affect sleep quality [7,26-28]. These risk factors include
the following: being woman, student, poor quality of life, and
showing evocative COVID-19 symptoms. The strongest risk fac-
tors are having an underlying disease, being a healthcare staff,
living in rural areas, and having contact with COVID19 infect-
ed patients [29]. Having a primary disease make non-medical
healthcare staff more disposed to insomnia and mental health
problems [30]. A recent meta-analysis on sleep problems dur-
ing the COVID-19 pandemic has shown that the overall preva-
lence rate of sleep problem is 35.7%, with those infected with
COVID-19 having the highest prevalence (74.8%), followed by
healthcare workers and general population (insomnia rates: 36.0
and 32.3%, respectively) [17]. The result was repeated for COV-
ID-19 infected in another cohort. Sleep problems, depression,
and anxiety last for more than six months in patients with CO-
VID-19 [31]. These effects of COVID-19 on sleep quality and
psychiatric symptoms have been reported in another systematic
review [32].

COVID-19, IMMUNE SYSTEM,
AND SLEEP PATTERN

Not only sleep plays a vital role in proper immune system
function, but also its circumstance which determines sleep qual-
ity can affect responsiveness to vaccines [33]. Thus, it is logical
that changes in routine caused by the COVID-19 pandemic
due to psychosocial impact can change sleep, consequently al-
ter immunity [34].

In a social environment with a high level of anxiety and stress
because of COVID-19, sleep might be disrupted, which can de-
regulate inflammatory and antiviral responses. As a result, inap-
propriate sleep impairs immune response that can lead to infec-



tion by COVID-19 with mental health side effects [2].

Immunity includes innate immunity and adaptive immunity.
Their key elements are cytokines [34]. Inmune function varia-
tion in relation to sleep is more evident when there is an increase
in the activity of cytokines such as interferon (IFN), tumor ne-
crosis factor-alpha (TNFa), interleukin-1-beta (IL1B), and C-
reactive protein (CRP) in sleep deprivation [35-37]. IL-6 and
TNFa are two cytokines with close relation to sleep [2]. IL-6 is
a pro-inflammatory cytokine that can regulate anabolic and cat-
abolic pathways in such way that can increase energy expendi-
ture and finally decrease weight gain [38]. TNFa on the other
hand can induce lipid breakdown, immunomodulation, apop-
tosis, proliferation, and pathological responses [38,39]. Nunes
etal. [40] have studied effects of sleep deprivation in allergic mice.
They took dexamethasone az anti-allergic medicine. However,
due to sleep problems, inflammatory effects of corticosteroids
were masked and IL-17 and TNFa levels were lower than those
in the control group [40].

Different studies have shown that sleep duration for less than
5 hours per day can lead to more rhinopharyngitis and acute
bronchitis when compared with 7-8 hours of sleep a day [41].
Even in chronic fatigue syndrome, quality of sleep determines
the severity of symptoms and levels of pro-inflammatory cyto-
kines [42]. In addition, reduction of T lymphocytes and activity
of natural killer cells (NK), shorter telomere length of T-cells,
and higher level of inflammatory markers (CRP and IL-6) have
been reported in those with less than 6 hours of sleep a day [43].

Feelings of loneliness and defenselessness arising from social
distancing might cause disappointing and depressed mood which
in turn can disrupt sleep quality and some physiological dysreg-
ulation such as decreased melatonin synthesis, which can change
biological rhythms [44].

Hypothalamic-pituitary-adrenal axis is another candidate for
connecting deprived sleep and feelings of loneliness and fear
[5,45]. When relationships of immunity, sleep, and depression
are analyzed, patients who naturally experience great psycho-
logical stress have higher levels of pro-inflammatory markers,
mostly CRP and IL-6. On the other hand, inflammation can
potentially exaggerate depressive symptoms [14].

Sleep is not only an regulator for mood, concentration, mem-
ory, and body temperature, but also a vital element in immune
system function [2]. Thus, sleep deprivation that weakens im-
munity can make people more susceptible to different diseases
such as pulmonary inflammatory process of COVID-19. It can
even enhance manifestations of COVID-19 [46].

IMPACTS OF COVID-19 ON
INDIVIDUALS’ CHRONOTYPES

Circadian clock is planned by different regulators such as en-
vironmental timekeepers (for example, light cycle) and endoge-
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nous timekeepers (for example, supra-chiasmatic nucleus) [47].
Social pressure due to work shifts and school schedule is one the
strongest factors affecting circadian timing [48]. This can lead
to sleep deprivation in evening-oriented types during the week
and then longer time in bed at the weekend [47].

In response to adaptation to all these environmental causes,
some sleep disturbances and changes in life style may occur. When
someone wakes up early in the morning, he/she is more likely
to watch a movie at home instead of doing a physical activity due
to social restrictions. By working at home and teleworking that
has become common during the pandemic, people do not need
to sleep early at night to wake up early in the morning. Since daily
routine has changed, sleep pattern has also changed [49].

A recent review by Cellini et al. [21] has focused on changes
in sleep quality, insomnia, sense of time, and use of electronic
devices among workers and university students during COV-
ID-19 restrictions and reported a growth in digital media’s us-
age before bedtime [20]. This was accompanied by later falling
asleep and waking up later next morning which leads to a lower
quality of sleep [21]. However, information about home con-
finement effects due to COVID-19 pandemic on chronotype is
limited. Marelli et al. [50] have reported some changes in chro-
notypes between pre- and during-COVID-19 isolation. Such
changes were more evident among “evening types” who go to
bed and wake up late, following their circadian rhythm due to
their not so rigorous program. These effects were less for “inter-
mediate types” and “morning types” as their biological time was
more compliant to social routine [50].

Even with delay of bed time and waking up hours, more than
50% of young students sampled suffer from late fall asleep [50].
This outcome among high school students has been reported
by Genta and colleagues who have proven effects of COVID-19
pandemic on sleep pattern, decrease in social jet lag, and a shift
of chronotype toward evening type [51]. However, bed time delay
between workers and students was not different meaningfully
(about 40 min in both). WU delay was higher among workers in
comparison with students (60 and 13 min, respectively) [21].

Fluctuations in temperature, hormones, and sleep-wakeful-
ness can regulate some cycles in the body. They can keep the
body’s physiological systems during everybody life. Any imbal-
anced conditions can harm being status [52]. In new circum-
stances such as COVID-19 pandemic and restrictions, routine
is not synchronized with the circadian clock, which can lead to
such disorders.

In this regard, younger students experienced much more ef-
fects of lockdown on sleep and chronotype. Subjects with changes
in their working conditions showed larger variances in sleep and
chronotype. However, participants who did not work outside
during restrictions experienced better sleep. Their chronotype
became more delayed. It can be explained by the association be-
tween routine and weaker social cue such as absence of work or
school schedules and limited sun light exposure as signs of dif-
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ferent life routines [19].

The nonoccurrence that happens between environment cycle
and endogenous circadian clock is usual among workers in ir-
regular shifts. This group that experiences such recurrent changes
in routines shows increased risk for cardiovascular and inflam-
matory diseases and higher blood pressure and inflammatory
markers [53]. High quality night sleep with enough duration
and right time has a positive effect on flexibility. It can help peo-
ple cope with different aspects of disease [47,54].

STRATEGIES TO TREAT SLEEP
DISTURBANCES DURING COVID-19
PANDEMIC

Taking a specific action to treat sleep disorders arising from
COVID-19 pandemic remains to be clear. In cases of primary
insomnia or insomnia triggered by stressors such as COVID-19,
cognitive behavioral therapy (CBT) can be adopted. However,
whether it works in long-term intervention has not been studied
enough in recent situation [55]. Thus, it seems that use of short-
term prescription such as sleep aids will work. However, choos-
ing the best strategy needs more time. Prescribing drugs might
be effective in treating acute COVID-19 related sleep disorders.
For chronic insomnia, CBT is a more appropriate option. De-
spite the lack of sufficient data, it seems that using some sleep
aids such as temazepam or quazepam could be safely considered
as the first line treatment of COVID-19 related insomnia. How-
ever, they should have no interactive effects with COVID-19
medications or negative effect on respiratory system. In addition,
they should not be metabolized by the liver [56].

Like most mental health disorders, sleep problems could be
relieved by family and social support. With the pandemic reced-
ing and its restrictions by widespread vaccination, many stress-
ors can be certainly removed and sleep quality will improve.

General actions specific to COVID-19 include preventative
actions (vaccinations, masking and gloving, social distancing,
etc.), handling of co-morbidities (medical, psychiatric and neu-
rological), supportive actions for patients with respiratory dis-
tress (oxygen, ventilator support), disease-specific treatments
(e.g., remdesivir, monoclonal antibodies [e.g,, tocilizumab], cor-
ticosteroids, etc.) (although efficacy has not been proven), spe-
cific measures to battle sleep disorder, short-term sleep aids for
acute insomnia, cognitive-behavioral therapy for chronic in-
somnia, melatonin for ICU-related fever and sleep dysfunction,
and positive airway pressure treatment for obstructive sleep ap-
nea (using special precautions to prevent aerosolization) [24].

CONCLUSION

Taking together, adopting an urgent strategy to help sleep qual-
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ity in general population and health care staffs during COVID-19
pandemic is essential. At present, social and administrative sup-
port, relaxation practices, and practical working plans might be
helpful for improving sleep quality.
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The online-only Data Supplement is available with this article at
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Supplementary Table 1. Sleep disorders during COVID-19 pandemic

Author/
HHor Theme Population Methods/Measures Findings
Country/Year
Abdulah/ Quantifying the severity of 268 physicians Cross-sectional, Working with COVID-19

Iraq/2020 [1]

Wang/
China/2020 [2]

Beck/

France/2021 (3]

Casagrande/

Ttaly/2020 [4]

Cellini/
Ttaly/2020 [5]

Innocenti/
Italy/2020 [6]

Kaparounaki/
Greece/2020 [7]

Sheng/
China/2020 [8]

Xiao/
China/2020 [9]

sleep difficulty and its
association with duration of
dealing with suspected/
confirmed cases of
COVID-19 in physicians
Evaluating sleep quality and
working pressure in HCW's

Examine sleep quality among
1005 general population and
COVID-19 patients

Assessing psychological
effects of the COVID-19
outbreak on aspects of sleep
quality, general anxiety
symptomatology, and
psychological distress

Investigating the change in
digital media use before
going to bed, sleep quality,
and their association with
depression, anxiety, and
stress levels

Examine sleep disorders in
Italy amid pandemic
COVID-19

Examining the impact of the
lockdown on the mental
health behaviors in university
students

Examining the psychological
status and sleep quality
during the outbreak of
COVID-19

Identifying the social support
influence on sleep quality

Age: 35.06 = 7.61 years
Male: 188 (70.1%)

118 healthcare workers
12 HCW s (Acquired
COVID-19)

106 Healthcare workers
(Healthy)

Age: 30.5 + 5.3 years

1005 general population

2291 general population
Age: 18.89 + 11.5 years
Male: 580 (25.3%)

1310 young adults aged
18 to 35 years
Age: 2391 + 3.60 years

1035 general population
Age: 30-50 years
Male: 177 (17.1%)

1000 general population
(university students)
Age: 22.07 + 3.3 years
Male: 309 (30.99%)

95 nursing interns who
isolated a general
teaching hospital
Age: 21.26 + 1.01 years
Male: 6 (6.5%)

180 medical staff who
treated patients with

and function of medical staff ~ COVID-19 infection

who treated patients with
COVID-19 using SEM

Male: 51 (28.3%)

convenience sampling/
AIS

Cross-sectional,
convenience sampling/
PSQI, NSI

Cross-sectional,
convenience sampling/
Researcher developed

Cross-sectional,
convenience sampling/
GAD-7, PGWB, PSQ]I,
PCL-5

Cross-sectional,
convenience sampling/
PSQI, DASS-21

Cross-sectional,
convenience sampling/
PSQI

Cross-sectional,
convenience sampling/
STAI CES-D, RASS

Cross-sectional,
convenience sampling/
SAS, SDS, PSQI

Cross-sectional,
convenience sampling/
SAS, GSES, SASR,
PSQL, SSRS

patients has a negative effect on
the sleep of physicians.

Poor sleep quality and high
working pressure were
positively related with high risks
of COVID-19.

COVID pandemic is associated
with severe sleep disorders
among the French, especially
young people.

COVID-19 crisis appears to be
a risk factor for sleep disorders
and psychological diseases in
the Italian population.

The increase in sleep disorders
was stronger for people with a
higher level of depression,
anxiety and stress, and related
with the feeling of elongation of
time.

Disqualified sleep during
COVID-19, might represent a
risk factor for the development
of chronic insomnia or other
sleep disorders.

There was a 25-fold increase in
possible clinical cases of
depression and an almost 8-fold
increase in suicidal thoughts.

Results showed relatively high
levels of anxiety and depression
during the collective isolation
that affected sleep quality.

Health workers in China who
were treating patients with
COVID-19 infection during
January and February 2020
showed levels of anxiety, stress,
and self-efficacy that were
associated with sleep quality
and social support.

COVID-19, coronavirus disease 2019; AIS, Athens Insomnia Scale; CES-D, Center of Epidemiological Studies Depression Scale; GAD-7,
Generalized Anxiety Disorder Scale, IAT, Internet Addiction Test; NSI, Nurse Stress Index; PCL-5, Posttraumatic Stress Disorder Checklist
for DSM-5; PGWB, General Well-Being Questionnaire; PSQI, Pittsburgh Sleep Quality Index; RASS, Richmond Agitation Sedation Scale;
SAS, Self-Rating Anxiety Scale; SASR, Stanford Acute Stress Reaction; SDS, Self-Rating Depression Scale; SSRS, Social Support Rate Scale;
HCW, health care workers; SEM, structural equation modeling; DASS-21, Depression Anxiety Stress Scales 21; SARS-CoV-2, severe acute re-
spiratory syndrome coronavirus 2; HADS, Hospital Anxiety and Depression Scale; STAL State Trait Anxiety Inventory; GSES, General Self-

Efficacy Scale.
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