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Abstract

Purpose of the review There is evidence that, before the coronavirus pandemic 2019
(COVID-19), healthcare workers did not experience good sleep quality with relevant
consequences on health. By contrast, little is known about the sleep quality of medical
staff during the COVID-19 pandemic. In this review, we aimed to contribute with a review
of the literature, sharing our clinical experience supported by actigraphic evaluation and
by proposing future strategies.

Recent findings Sleep disorders, in particular insomnia, have been commonly reported in
frontline medical workers, in hospitals during the COVID-19 pandemic and are often
accompanied by depressive and anxiety symptoms. Sleep quality, however, has been

mainly assessed by the use of self-reported measures, thus limiting clinical usefulness.
Summary Poor sleep quality among the medical staff is prevalent, and our experience

supports that this has increased during the COVID-19 pandemic. A longitudinal investi-
gation assessing whether and for how long sleep remains altered in medical staff could be
of interest to evaluate the temporal effect of the pandemic on health.
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The state of the art

In the weeks of May 2020, during which this report was
written, the COVID-19 pandemic in Lombardia, Italy,
was subsiding and likely entering a novel phase. Starting
February 20, the day on which the first case of SARS-
Cov-2 infection-related severe acute respiratory syn-
drome (COVID-19) was diagnosed in an Italian citizen
in Codogno, the pandemic has had severe and profound
effects on all aspects of our life including mental and
physical health. Considering the clinical relevance that
good sleep quality has on our health even perhaps im-
portantly among healthcare workers, we would like to
contribute with an accurate review of the literature, shar-
ing our clinical experience and proposing future
strategies.

The COVID-19 pandemic raises some fundamental
questions: (1) what was the impact of COVID-19 infec-
tion on the sleep quality of medical staff, and (2) what
are the effects of impaired sleep on the mental and
physical health of medical staff? Although the COVID-
19 pandemic is described as changing the world, in
some cases, it has likely accentuated a pre-existing trend.
Thus, it is of relevance to consider sleep conditions in
healthcare workers before the COVID-19 pandemic.
Some studies have evaluated sleep quality and its rela-
tionship to cognitive factors among healthcare workers,
in particular nurses. According to the findings of a recent
meta-analysis [1] examining the pooled prevalence of
sleep quality across fifty-three studies, poor sleep quality
was a very common feature and was reported in 61.0%
of nursing staff. This was characterized by alterations of
sleep parameters such as sleep latency, duration, and
sleep efficiency (SE), subjective sleep quality, and day-
time dysfunctions. Moreover, subgroup and meta-
regression analyses found that Pittsburgh Sleep Quality
Index (PSQI) cutoff values, mean age, body mass index,
sample size, study quality, and work experience impact-
ed the prevalence of poor sleep quality [1]. These au-
thors concluded that effective measures should be taken
to improve poor sleep quality in this critical population
given its negative impact on health. Indeed, lack of
sufficient sleep can create numerous problems for
healthcare workers, and particular attention to the
role of cognitive and metacognitive processes is
due in order to improve the sleep quality [2].
Finally, poor sleep quality is highly prevalent not
only among healthcare workers but also among
students, and early detection and management is
also recommended [3].

What changed during the COVID-19 pandemic? Due
to the short time since the pandemic was first recog-
nized, there is scant literature on its impact on sleep
quality in healthcare workers. The study by Ran et al.
represents an important starting point [4ee]. This retro-
spective cohort study in a Hospital of Wuhan, China,
demonstrated that high-risk department (e.g., those in
which interventional medical or surgical procedures that
generate respiratory aerosols are performed), longer du-
ty hours, and suboptimal hand hygiene are all potential
risk factors for the health of medical staff [4ee]. Zhang
et al. were among the first to investigate the prevalence
of sleep disorders, in particular insomnia among a total
of 1563 medical staff members including frontline med-
ical workers, in hospitals during the COVID-19 outbreak
[5ee]. Their main results demonstrated that during this
period, more than one-third of the medical staff suffered
insomnia symptoms according to the Insomnia Severity
Index (total score > 8) accompanied by depressive and
anxiety symptoms. Of note, in their cohort, the insom-
nia symptoms were also associated with education level,
work in an isolation unit, concern about being infected,
perceived lack of helpfulness in terms of psychological
support from social media, and very strong uncertainty
regarding effective disease control [5¢¢]. In our opinion,
this study represents a call to consider the sociopsycho-
logical factors as potential risk factors for insomnia
among medical staff and to intervene with personalized
treatment such as cognitive insomnia behavior therapy.
In accordance with this, Berligieri et al. have subsequent-
ly proposed to not only limit analyses to the demo-
graphic characteristics of workers and the presence of
protective equipment but also to consider working con-
ditions in the hospital, including an analysis of shift
work and its effects of sleep quality [6]. Finally, in a very
recent cross-sectional study, Wang et al. also assessed the
effect of the COVID-19 outbreak on the sleep quality of
123 healthcare workers in a children’s healthcare center
in Wuhan [7e]. Their analysis consisted of questionnaire
completed by participants on their own smartphone
and was divided in three parts, including
sociodemographic characteristics and COVID-19 epi-
demic-related factors, the PSQI, and Zung's self-rating
anxiety scale and self-rating depression scale. During the
COVID-19 outbreak, about 38% of pediatric healthcare
workers were suffering from sleep disturbance and
about 20% had anxiety and depression [7e]. A trend
indicative of a higher prevalence of sleep disturbances
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among doctors rather than nurses was also noted al-
though the difference was not statistically significant.
In summary, these early studies suggest that
healthcare workers and students do not experience good
quality of sleep and that this has increased during the
COVID-19 pandemic. Several variables and potential

risk factors, such as education level or work in an isola-
tion unit, appear to play a crucial role in moderating the
sleep disturbance. These evaluations of sleep quality in
medical staff, however, have mainly being assessed
using qualitative and self-reporting measures such as
sleep questionnaire, thus limiting clinical usefulness.

Clinical evidences: our experience

In order to provide a complete narrative description during the COVID-19
outbreak, we report on our clinical experience at the Sleep Disorder Center of
the IRCCS San Raffaele Scientific Institute, Milan. Here, we carried out the first
actigraphic study investigating the prevalence of sleep disorders among
healthcare workers during the pandemic. Data were consecutively collected
from 40 medical staff that treated patients with COVID-19 infection. Study
participants were either doctors or nurses working in the Departments of
Infectious Disease, Respiratory Medicine, or the Intensive Care Unit of San
Raffaele Hospital. In this observational study, we used a combination of
actigraphy and validated clinical questionnaires to quantitatively and quantita-
tively assess the sleep quality among the medical staff. Of interest, before the
COVID-19 pandemic, our participants did not suffer sleep disorders including
insomnia and did not take pharmacological treatments. In our cohort, we
observed a gender prevalence as about 70% of the participants were females,
mainly nurses, with an age range from 26 to 50 years. Our analysis revealed that
about 35% of healthcare workers were suffering from sleep disturbances having
a SE value less than 90% and PSQI scores ranging from 7 to 21 (Global PSQI
score : 0-21; PSQI abnormal score > 5) [8]. We also found a significant negative
correlation between SE and PSQI (r=- 0.54; p=0.04) and a trend of a negative
association between SE and age. These preliminary findings are in line with the
previous reports [5, 7] and demonstrate that healthcare workers had poor sleep
quality while caring for COVID-19 patients. A longitudinal investigation
assessing whether and for how long sleep remains altered in medical staff could
be of interest to evaluate the temporal effect of the pandemic on health.

In our opinion, it is noteworthy to investigate sleep quality among the
medical staff for several reasons. First, there is the possibility that poor sleep
can significantly modify the susceptibility to COVID-19 infection. Indeed, it is
well-documented that good sleep quality and normal function of the immune
system are strongly related. In this context, Meira e Cruz et al. have recently
reviewed the potential links between SARS-Cov-2 infection, circadian rhythms,
and sleep [9]. Although it is unclear how disrupted or insufficient sleep may
affect SARS-Cov2 infection rates and the severity of its clinical manifestations,
these authors suggested that the immuno-inflammatory activation that typical-
ly occurs in lung injury induced by COVID-19 may be influenced by the
circadian clock [9]. It is speculative that deregulation of circadian rhythms such
as that occurs in night shift workers or with jetlag could play a disease-specific
role by altering the susceptibility to infection or modifying the clinical mani-
festations of COVID-19 [9]. In addition, it has also been reported that
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angiotensin II (ATII) affects the rhythmic expression of key repressors that
constitute the feedback loop of mammalian clock circuitry in the suprachias-
matic nuclei [9, 10]. These studies open new scenarios for understanding the
mechanisms underlying this interesting relationship. Secondly, cumulating
evidence supports the implications of disrupted sleep during the COVID-19
pandemic on mental health of medical staff. Hang Y et al. collected data from
7236 self-selected volunteers including healthcare workers to assess the mental
health of the Chinese public during the outbreak and to explore potential
influencing factors. Healthcare workers were more likely to have poor sleep
quality and to be at higher risk of mental illness including generalized anxiety
disorder and depressive symptoms [11]. In light with these reports, a cross-
sectional observational study including180 medical staff who treated patients
with COVID-19 in January and February 2020 in Wuhan revealed that
healthcare workers had increased levels of anxiety, stress, and self-efficacy that
were dependent on sleep quality and social support [12]. Finally, a recent
comment in Lancet Psychiatry appears as a call for action to protect the mental
health of medical staff in order to better control the epidemic as well as their
own long-term health [13]. Overall, these findings demonstrate that alterations
of circadian rhythms and disturbed sleep could increase the susceptibility of
medical staff to COVID-19 infection.

Perspectives and future strategies

Conclusions

This is the time for teamwork in order to elaborate common future strategies to
mitigate poor sleep quality and its associated risks. Achieving this is particularly
relevant to the medical community since the psychological impact of the
COVID-19 pandemic is likely to persist for a long time after the end of an
epidemic, as occurred for the SARS epidemic in 2003 [13].

Thus, the implementation of healthy sleep measures as a potential protec-
tive strategy against COVID-19 infection should be encouraged. As a first
possible intervention, most general hospitals in Wuhan, China, have
established a shift system to allow front-line medical workers to rest and to
take turns in high-pressured roles. Second, according to the data from Kang
et al., medical workers who received psychological interventions by both a
medical (mainly psychiatric) team and assistance from telephone hotlines
had good responses [14ee]. This might be crucial in reducing severe mental
stress and thus improve sleep quality among medical staff. Lastly, there is an
urgent need for research to better understand the neurobiological mechanisms
linking the effects of the COVID-19 pandemic to disrupted sleep and vice versa,
how disrupted sleep may lead to high susceptibility to COVID-19, and clinical
manifestations of the disease. These studies will require multidisciplinary teams
and integration across several disciplines and sectors.

In summary, the time is mature for some reflections regarding the COVID-19
pandemic and its effects (direct and indirect) on healthcare workers. First,
healthcare workers usually do not experience good quality of sleep, and this
has been exacerbated by the COVID-19 pandemic as confirmed by the clinical
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experience at our Sleep Disorder Center. Second, considering the strict relation-
ship between sleep disorders and cognitive and mental disorders, as well as the
clinical implications for mental health, emphasis should be placed on the early
detection of sleep disorders in healthcare personal caring for patients with
COVID-19. This information will be applicable to unexpected infections/
pandemics in the future, allowing for optimal responses.
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