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Abstract. — OBJECTIVE: The first wave of
coronavirus pandemic and concomitant restric-
tive measures affected sleep. We slept more
than usual, but the quality was worse. As the
pandemic continues, a second period of re-
strictive measures was initiated, and no da-
ta exist about their impact on sleep. The aim of
this study was to compare quantity and quality
of sleep between the two periods of restrictive
measures, due to the Coronavirus Disease-19
(COVID-19) pandemic in Greece.

MATERIALS AND METHODS: A web-based
survey using a short 13-item questionnaire was
created and was distributed online. This includ-
ed information about demographic and profes-
sional data, quantitative and qualitative char-
acteristics of sleep, degree of abidance in lock-
down measures, and data about COVID-19 in-
fection or close contact with active confirmed
cases.

RESULTS: A total of 1,078 questionnaires were
evaluated (first period, n=963; second period,
n=115). Sleep duration was shorter during the
second lockdown (mean difference -0.51h; 95%
confidence interval, (Cl), -0.82, -0.19, p=0.002).
Compared to usual habits, sleep increased in
first wave (mean difference +0.37h; 95% CI, 0.26,
0.47; p<0.001) and decreased in second wave
(mean difference -0.35h; 95% CI, -0.60, -0.09;
p=0.009). Regarding quality of sleep, less par-
ticipants reported good quality of sleep during
the second wave compared to the first (p=0.006).
Finally, compliance to restriction measures was
lower and the prevalence of confirmed illness or
close contact with COVID-19 cases among par-
ticipants was higher during the second period
than during the first one (p<0.001 and p=0.028,
respectively).

CONCLUSIONS: Our data showed that sleep
duration increased during the first lockdown
and decreased in the second one, when com-
pared to usual habits. Moreover, sleep quali-
ty progressively deteriorated, as the restrictive
measures due to coronavirus pandemic con-
tinued.
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Introduction

Acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection leading to Corona-
virus disease (COVID-19) had spread rapid-
ly worldwide and the first confirmed case in
Greece was reported on 26 February 2020, two
months after the first report in Wuhan, China,
(31 December 2019)!3. As new confirmed cases
continued to increase, authorities responded to
COVID-19 by applying measures like public
commuting and travelling restrictions educa-
tional institutes’ closure and enforcement of
tele-working practices. On 22 March 2020, the
Greek government announced the first national
lockdown, with restrictions to all, non-essential
movement throughout the country, that was
extended until 4 May 2020 (42-days)’. Even-
tually, restrictions were withdrawn, and usual
daytime activity was restored during summer
2020. Due to increased incidence of COVID-19
cases and deaths, on 7 November 2020, the
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Greek government initiated the second national
lockdown period that continues until now (end
of March 2021 — 143 days).

Data from the first period showed that pro-
longed home confinement, in the context of a
stressful situation of unknown duration, can
affect sleep in different ways, depending on
age, level of education, occupation, and coun-
try of residence*. We have previously reported
a “gain” in self-reported sleep duration during
the first lockdown period. However, in terms of
quality, half of the population described their
sleep as bad or average and one third of the
participants reported worse sleep during the
first lockdown week than in any other previous,
“usual” week®. Several other studies™® during
the first peak of the SARS-CoV-2 pandemic
confirmed that sleep quality was worse than
before. Moreover, in a survey’ from the United
Kingdom, half of the population reported that
their sleep was more disturbed and three up to
ten said that although they slept longer, they felt
less rested during lockdown. Sleep duration was
longer probably due to the reduced mismatch be-
tween external (social) and internal (biological)
sleep-wake timing®. On the other hand, worse
sleep quality was reported due to the circadian
rhythm’s disturbance and the higher prevalence
of depression and anxiety®'°.

The aim of our study was to determine the
characteristics of sleep during the second restric-
tion period in Greece and to examine possible
differences in terms of quantity and quality of
sleep between the two periods (first vs. second).

Materials and Methods

Study Design

This study was conducted during the two
lockdown periods in Greece, namely 25" March
and 6 April 2020 (for the first), and 8" and 19
November 2021 (for the second). The Local
Institutional Review Board (“Alexandra” Uni-
versity Hospital, Athens) approved the study
protocol (Number of approval: 232/2020). A
web-based, cross-sectional survey was devel-
oped, in order to avoid close contact between
researchers and participants. A convenience
sampling technique was selected, and the sur-
vey was promoted through social media, giving
the potential to everyone speaking Greek and
living in Greece to participate after accessing
the relevant link!!,

Questionnaire

An anonymous 13-item questionnaire was de-
veloped by our research group* and was complet-
ed by interested and willing participants. Basic
demographic data such as sex (male, female), age,
place of residence, level of education (basic, up-
per secondary, higher-degree), professional status
in current situation (work outside home, limited
work outside home, work at home, health profes-
sional, retirement), compliance with lockdown
measures (yes, sometimes, no) were recorded.
In addition, the questionnaire included items on
sleep duration during lockdown period and un-
der usual conditions (mean hours of sleep per
night), quality of sleep in current situation (good,
moderate, bad), change of quality of sleep in
lockdown compared to normal conditions (same,
better, worst), naps, use of sleep-related drugs,
and disease or close contact with confirmed cases
of COVID-19.

Statistical Analysis

GraphPad Prism v. 7.0 (GraphPad Software,
San Diego, CA, USA) and IBM SPSS v.26.0
(IBM SPSS Statistics for Windows, NY, USA)
were used for statistical analyses. Descriptive sta-
tistics procedures for complex survey data were
used to examine demographic and sleep duration
and quality. The association among variables
was examined by chi-square. A between-within
analysis of variance examined the main effects of
variables and their interaction on sleep duration
and eta square tested the magnitude of these rela-
tionships. A p-value less than 0.05 was regarded
as statistically significant.

Results

A total number of 1539 subjects participated in
either survey. We excluded those who did not an-
swer all the questions, resulting in a final sample
of 1078 participants; 963 (28.8% males) during
the first period, and 115 (42.6% males) during the
second period. The two groups did not differ in
mean age (46.3+£8.3 vs. 47.2+11.2 years, p=0.272).
Less subjects were completely obedient in lock-
down measures during the second period when
compared with the first (85.2% vs. 95% answered
yes, p<0.001). More subjects reported COVID-19
infection or close contact with a confirmed case
in the second period than in the first (4.3% vs.
1.3%, p=0.028).
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Sleep duration was shorter in the second pe-
riod (7.07£1.33h) than in first (7.57+1.64h) (mean
difference -0.51h; 95% confidence intervals, CI,
-0.82, -0.19, p=0.002) (Figure 1). Compared to
usual habits, sleep duration increased in lock-
down 1 (mean difference +0.37h; 95% confidence
intervals, CI, 0.26, 0.47; p<0.001) and decreased
in lockdown 2 (mean difference -0.35h; 95% con-
fidence intervals, CI, -0.60, -0.09; p=0.009). A
small lockdown (second vs. first lockdown)*week
(lockdown vs. usual) interaction on sleep duration
was found (p=0.001, 1>=0.012). Finally, percent-
age of participants reporting < 7 h of sleep (in-
somnia) rose from 27.1% during the first period
to 36.3% in the second (p=0.041).

Regarding sleep quality, more than half of the
study population described it as bad or average;
52.96% during the first period and 58.28% during
the first. Moreover, less participants reported
better than usual quality of sleep in the second
than in the first lockdown period (8.6% vs. 20.7%,
respectively, p=0.006). No statistically significant
difference was observed in daytime napping or
use of sleep-promoting drugs between the two
periods. The data are presented in Table 1.

Discussion

The main finding of the present study was
that the reintroduction and extension of several
restrictions due to increased incidence of SARS-
CoV-2 infections in November 2020 led to a sig-
nificant deterioration of sleep quality and quan-
tity in the general population, compared to that
reported in the first period. To our knowledge,
this is the first study comparing sleep character-
istics in a sample from the general population of

Greece, between these two consecutive periods of
restrictions as a state response to the COVID-19
increased incidence.

In the initial stages of the pandemic, several stud-
ies** have been conducted globally to assess lifestyle
changes and the impact on sleep in populations sub-
jected to restrictions. We have previously described
an increase in self-reported sleep duration during
this first period when compared to usual conditions,
depending on age, level of education, occupation,
and country of residence; however, sleep quality was
poorer”. Sleep quality represents one’s satisfaction of
the sleep experience, in terms of sleep initiation, sleep
maintenance, sleep quantity, and refreshment upon
awakening'?. It is associated with mental and physical
health and functioning and, therefore, it could be an
issue of a public health concern. In accordance with
our findings, increased sleep duration of poor quality
was also reported in studies from other European
countries like Ttaly>$, Spain'®, Austria, Germany, and
Switzerland®, and United Kingdon'.

During the first wave of the pandemic, although
people slept more, they felt less refreshed upon
awakening. Reduced “social jetlag” and improved
individual sleep-wake schedules led to an increase
in sleep duration, especially in delayed chrono-
types®. On the other hand, decreased mental and
physical wellbeing due to fear, uncertainty and im-
posed restrictions led to higher levels of stress, anx-
iety, and depression and aggravated sleep quality'.
As the pandemic continues into the second year, a
good night’s sleep is getting harder. The informal
term ‘coronasomnia’ has become rapidly popular
to describe sleep problems related to the pandemic.

According to our data, during the second lock-
down period in Greece, self-reported duration of
sleep decreased compared to normal conditions
and the number of people experiencing insomnia
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Figure 1. Sleep duration in lockdown 1 and 2 compared to a ‘normal’ week. LD 1 =lockdown 1; LD 2 = lockdown 2.
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Table I. Comparison of characteristics of participants during the two periods of restrictions.

Period 1 Period 2

(n=963) (n=115) Statistics
Sex
Women 685 (71.2%) 66 (57.4%) 1¥=9.3,p=0.002
Men 277 (28.8%) 49 (42.6%)
Age (years) 46.3+£8.3 47.2+11.2 t=11,p=0272
Compliance with restriction measures
Yes 908 (95.0%) 98 (85.2%) ¥ =24.6,p<0.001
Sometimes 39 (4.1%) 17 (14.8%)
No 9 (0.9%) 0
Change in sleep duration (compared to usual) (hours) +0.37 £ 1.62 -0.35+1.01 t=3.4,p=10.001
Quality of sleep
Good 452 (47.0%) 49 (42.2%) ¥=24,p=0.305
Average 353 (36.7%) 51 (44.0%)
Bad 157 (16.3%) 16 (13.8%)
Change in quality of sleep (compared to usual)
Better 199 (20.7%) 10 (8.6%) ¥ =10.1, p=0.006
Same 442 (45.9%) 65 (56.0%)
Worst 321 (33.4%) 41 (35.3%)
Napping
Often 103 (10.7%) 15 (12.9%) ¥=11,p=0579
Occasionally 374 (38.9%) 40 (34.5%)
Never 484 (50.4%) 61 (52.6%)
Medication
Often 43 (4.5%) 6 (5.2%) ¥=04,p=03812
Occasionally 72 (7.5%) 7 (6.0%)
Never 846 (88.0%) 103 (88.8%)
COVID-19 infection or close contact to confirmed case
Yes 12 (1.3%) 5 (4.3%) ¥=6.3,p=0.028
No 942 (98.7%) 110 (95.7%)

(< 7h of sleep) increased. Bad or average quality of
sleep was reported by more than half of the partic-
ipants. It was assumed that a prolonged lockdown
destroyed daily routines due to social distancing,
erased work-life boundaries and enhanced on-
going uncertainty about financial consequences.
Moreover, it seemed that reduced physical activity,
exposure to sun, and increased use of electronic
devices led to a progressive and severe deteriora-
tion of sleep quantity and quality. A recent study'®
in Greece highlighted that increased levels of in-
tolerance to uncertainty, COVID-19-related worry,
loneliness, and more severe depressive symptoms,
were all associated with bad sleep and insomnia.
Nonrestorative or poor quality and/or chronic
loss of sleep can activate the hypothalamic-pitu-
itary-adrenal (HPA) axis and stimulate a state of
hyperarousal, sleeplessness and complaints about
fatigue'”"®. On the other hand, sleep has an inhibi-
tory effect on HPA activation. Short or poor sleep
is strongly associated with anxiety, depression,
obesity, cardiovascular diseases, cancer, and de-
mentia®. Furthermore, sleep is crucial for daytime
functioning and insomnia symptoms correlate

with increased accident risk and work disability?’.

The major strength of our study is the origi-
nality and novelty of our data. This is the first
study to examine and compare sleep character-
istics of the general population between the two
first periods of the COVID-19 pandemic. How-
ever, our study also has limitations. The short,
self-reported questionnaire assessing sleep char-
acteristics in participants was not previously
validated; nonetheless, the items were already
used in previously validated questionnaires®.
Moreover, subjective reports could not be ver-
ified with objective measurements (actigraphy)
due to pandemic measures. Finally, the study
was based on a convenience sampling technique
making it vulnerable to certain biases.

Conclusions
The findings of the present study provide evi-
dence that sleep deteriorates as COVID-19 pan-

demic and associated restrictive measures contin-
ue affecting all aspects of daily life.
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