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Abstract (313 words)

Background.

The outbreak of the Covid-19 pandemic and the accompanying lockdown measures have had a major
impact on societies around the world, leading to sleep problems for a large part of the population. In
order to assess the sustainability of sleeping troubles related to the sanitary crisis, it was crucial to
measure its prevalence after the end of the Covid-19 confinement.

Methods:

As part of an epidemiological survey on Covid and Confinement (COCONEL), we enquired on sleep
disorders using two items in 4 repetitive cross-sectional surveys. The first took place during the first
week of the French confinement (March 31 to April 2; N= 1,005 participants). The second took place
in the middle of this period (April 15-17; N= 1,005). The two last surveys were held at the end of the
confinement (May 7-10; N= 2,003) and one month after the end (June 10-12; N= 1,736). Using a
random constant, the mixed model took into account the longitudinal character of the last two waves
(intra-individual correlations for individuals surveyed in waves 3 and 4).

Results:

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 confinement. One quarter of the
population reported that their sleep was better one month after the end of the confinement. Sleep
improvement was reported more often by women and people aged less than 65. Such improvement
was less frequent among those who were still highly exposed to the pandemic’s media coverage after
the end of the confinement.

Conclusion:

The possibility of recovering a good sleep largely depends on the type of sleep disorder. The decrease

in sleep problems occurred mainly among people with mild sleep problems during the confinement.
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Further research is needed to assess the long-term effects of the Covid-19 pandemic and its

confinement period on sleep quality in the general population.

Keywords: COVID-19-Sleep-Sleep Disorders-Epidemiology-Insomnia.

Highlights:

There was a high prevalence of sleep problems during the confinement

This prevalence significantly decreased during the last weeks of the confinement

This trend was confirmed one month after the confinement

The prevalence of sleep problems was higher in women and in young adults
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Introduction.

The outbreak of the Covid-19 pandemic has had a major impact on societies around the world.
Governments have taken unprecedented lockdown measures to curb the spread of the SARS-CoV-2
virus, suddenly urging the population to modify their daily activities. Together with the fear of the
disease itself, the lockdown has affected the economy, increased social inequalities, and has brought

about mental health consequences in the general population [1-4], including sleep problems [5-6].

The psychological stress induced by the Covid-19 pandemic and the associated changes in lifestyle
due to the lockdown have resulted in symptoms of insomnia, which are among the main hallmarks of
posttraumatic stress disorder, anxiety and/or depression [7]. During the SARS-CoV-1 epidemic (2002-
2003), such indirect effects of the pandemic on general mental health were associated with

psychiatric complications [8].

In France, the confinement began on March 17, 2020, and lasted for 8 weeks, until May 11. This
period had negative effects on many health behaviors [9] and was especially marked by a
deterioration in sleep quality in the general population. From the very beginning of the confinement,
three-quarters of the people reported trouble sleeping, compared with about one-half in the last

general population survey conducted before the confinement [5, 10].

Since disturbed sleep during the Covid-19 pandemic might represent a risk for the development of
chronic insomnia or other major sleep disorders, and may be a symptom of psychiatric disorders, we
sought to measure the evolution of its prevalence during and after the end of the Covid-19

confinement.
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Methods.

At the end of March 2020, the COCONEL group launched a series of repeated national cross-sectional
web-based surveys in order to monitor risk perceptions, lifestyle habits, living conditions, mental
health, and sleep habits among the population of France. Representative samples of the French
population aged 18 years and older were drawn from an online research panel of more than 750,000
households stratified for sex, age, occupational status, education level, size of town, and region. In
four of these surveys, we asked questions about sleeping disorders and their impact on daily
activities. Surveys were conducted during the first week of the confinement (from March 31 to April
2; N= 1,005 participants), and again in the middle of the confinement period (from April 15-17; N=
1,005 participants). We repeated the questions at the end of the confinement (from May 7-10; N=
2,003 participants) and one month after the end of the confinement (from June 10-12; N= 1,736
participants). The third and fourth surveys were implemented using the same participants with the
same questionnaire, in order to be able to track trends at an individual level.

In each wave, participants were asked the following questions. Q1: Did you have sleep problems
during the previous week: a) not at all; b) a little bit; c) a lot? If the response to Q1 was b) or c), and if
these problems had an impact on their daily activities, a follow-up question (Q2) was asked. Q2: Did
these sleep problems and the resulting fatigue have an impact on your daily activities (work or
leisure): a) not at all; b) a little bit; c) a lot? We considered individuals with sleep problems and
suffering from daily impact to be the most severe cases.

These items originated with the “Duke health profile” [11], and have been used since 1995 in the
French Health Barometer survey to assess sleep problems, and we found them to correlate highly
with the claim of insomnia (according to ICSD-2 and DSM-IV) [12-13]. The comparison of sleep
problems between the 4 waves was carried out using a univariate mixed logistic regression. Thanks to
a random constant, the mixed model takes into account the longitudinal character of the last two

waves (intra-individual correlations for individuals surveyed in waves 3 and 4).
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Results.

The prevalence of sleep problems significantly decreased after the end of the confinement, and this
trend was confirmed one month after the end of confinement (Figure). This prevalence was higher
in women than in men, and young people reported a higher rate than their older counterparts, both
during and after the confinement (67% vs. 61%, p>0.01). However, the evolution of an indicator of
severe sleep problems — e.g., sleep problems with impairment on daily activities (Figure) — appeared
more stable during the lockdown.

These trends show that part of the population was able to quickly return to a better sleep after the
lifting of the confinement, although the sleeping trouble prevalence (61%) remained high in
comparison to what was observed before the confinement. Since 1995, this prevalence has ranged
from a minimum of 44% in 1995 and a maximum of 49% in 2017 [5].

With the data from the last two waves, we were able to identify respondents who saw their sleep
improve after the end of the confinement (i.e. those who no longer had a sleeping problem or who
no longer experienced any impact on their daily activities from it). One quarter of the subjects were
categorized in the latter case (Table).

Women and people aged less than 65 more often reported sleep improvement since the end of the
confinement, although education level, housing conditions, and occupation were not associated.
However, those who were still highly exposed to the pandemic’s media coverage after the end of the
confinement (>4 hours per day) reported less frequently an improved sleep in comparison to the
other respondents (see Table).

Discussion.

Most studies conducted during the confinement found a marked deterioration in the quality of sleep
in the general population [5, 10, 14], while others observed a concomitant increase in sleep duration.
However, this increase was associated with a worsening in sleep quality [15-16] and insomnia

symptoms [17]. Several studies conducted in China were dedicated to people returning to work
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during the Covid-19 pandemic. One such study found a high prevalence of poor sleep quality [18],
while another one observed relatively low levels of anxiety, depression and insomnia. This was partly
attributed to confidence built up by the psychoneuroimmunity prevention measures implemented
before returning to work, such as a good ventilation and the generalization of the use of facemasks in
the workplace [16].

In line with what has been described in the literature, the prevalence of sleeping disorders was higher
in women than in men. However, contrary to previous observations among the general population,
young people reported a higher rate than their older counterparts did. Other studies have found that
the impact of confinement among young adults was greater in students than in workers [17, 20].

The COCONEL study was launched very rapidly, only several days after the start of the confinement,
and data collection was repeated three times then. This allowed us to study the extent to which
Covid-19 sleep-related disorders may be reversible. The possibility of recovering a good sleep largely
depends on the type of sleep disorder [21]. It has been shown that certain sleeping disorders, such as
acute insomnia, may be a normal biopsychosocial response to a perceived or actual stressor [22, 23].
On the other hand, in our study, the relative stability of severe sleep problems in France during the
confinement suggested that the decrease in sleep problems occurred mainly among people with mild
sleep problems during this period.

The end of the confinement may have given the population a feeling that the health crisis was over or
at least less acute, thus relieving them from a stressful situation. It might have also increased
opportunities to engage in sleep-enhancing practices such as sport or other physical activities. It can
also be hypothesized that media exposure, which caused distress and sleep problems during the
confinement [10, 24], was lower after the end of confinement, resulting in a decrease in sleeping
disorders.

The emergence of new sleep difficulties during the confinement was associated with women, being
employed and family responsibilities, among other factors [25]. We found that improved sleep quality

observed after the end of the confinement was more frequent in women and working-age people
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than in the rest of the population. During the confinement, these categories of the population had to
handle childcare and homeschooling at home and were forced to follow irregular and stressful
schedules [26]. The end of the confinement thus allowed them to recover a more personalized sleep-
wake rhythm, which was profoundly impacted during the confinement [27].

Conclusion.

The general population will certainly recall for years how public health policies against Covid-19
affected their lives from societal, educational and economic perspectives. Sleep is a crucial issue to
consider, as it may be both a consequence and a cause of poor health. With the end of the
confinement, psychoneuroimmunity prevention measures in public places (and in the workplace in
particular) have appeared as promising approaches to improve the mental health and sleep of the
population [15]. However, further research is needed to assess the long-term effect of the Covid-19

pandemic and its confinement period on the quality of sleep in the population.
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