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Abstract: COVID-19 pandemic consequences are tragic, and many problems will persist after the
health problem ends. Some studies have focused on mental health issues, reporting worrying
percentages. It is known that there is a bidirectional relationship between mental health and sleep
quality, and it would be expected that sleep would be affected by the pandemic. In order to know the
Portuguese people’s habits before and during the confinement, we carried out a survey of 188 people
aged 13 to 84 (38 & 15) to find out the most frequent sleep patterns, habits and disorders before and
during confinement. With this survey it was also intended to measure the most frequent changes in
sleep patterns, habits, and disturbances on the general population and according to demographic
data (gender, age group and professional status), sleep disorders arise, perceptions about sleep
during confinement and if Portuguese think that in the future the sleep patterns will be the pre or
during outbreak. Results indicate that, comparing before and during confinement, there is a slight
correlation between gender and sleep disorders (before vs. during), a correlation between age group
and professional status time to wake up, and between professional status and sleep disorders, and a
strong correlation between the professional situation and changes in the invigorated feeling level
(p <0.001). Support for mental health and interventions to improve sleep quality should be offered to
the population in general, and, according to our study, the Portuguese population.
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1. Introduction

On 11 March 2020, the Director-General of the World Health Organization defined
COVID-19 as a pandemic [1]. This pandemic will forever mark those who lived through it.
We do not know the extent of the consequences for the world, but we already have enough
information to know that a pandemic crisis has brought countless disasters: not only the
obvious ones related to health and the number of people who lost their lives because of
the virus, but also related to economic and social aspects, as others. Many studies have
been published on the effects of the outbreak on people. Huang and Zhao [2], early in
the pandemic, identified a major mental health problem in the Chinese public, especially
young people (because they think a lot about the outbreak) and health professionals—two
groups that were at high risk in terms of psychological problems. Other studies reveal
alarming numbers: 69% of a study participants revealed clinically relevant anxiety, 31%
depressive symptoms, and 20% significant post-traumatic stress symptoms [3], 30% of
individuals have clinically significant levels of anxiety, depression, and stress [4]. Literature
is not always clear on who are the most vulnerable, but it often reports women, young
people, unemployed, and patients with prior mental or psychiatric illnesses [5]; another
study found that symptoms of anxiety or depression and trauma were predicted by early
age, presence of children at home and high estimates of personal risk; higher levels of
anxiety and depression were also predicted by low income, loss of income and pre-existing
health conditions in self and others, with specific anxiety levels about COVID-19 being
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higher in older participants [6]. A survey concludes that female gender, negative affect,
and detachment were associated with higher levels of depression, anxiety, and stress;
having an acquaintance infected was associated with increased levels of both depression
and stress, whereas a history of stressful situations and medical problems was associated
with higher levels of depression and anxiety; having a family member infected associated
to higher levels of anxiety and having a family member who had to work outside their
domicile associated to higher stress [7]. Justo-Alonso et colleagues provides evidence that
the negative psychological impact of the COVID-19 pandemic hits young people most
strongly [8]. Many studies have focused on health workers [9,10], others on the elderly [11]
and others on children [12]. University students have been the target of several studies
pointing them as the most affected public [13-15]. It is not conclusive for us which groups
are most affected, but we realize that many report problems related to emotional well-being
associated to the pandemic.

Different literature sources suggest the quality of sleep is associated with symp-
toms such as depression [16]. Other related studies carried out during the pandemic
associate sleep with factors related to isolation, quarantine, anxiety, stress, or financial
losses [17]. As it is strongly involved in such important functions, such as the restoration
of brain metabolism, consolidation of memory and learning, decision-making, emotional
self-regulation, and building social relationships, sleep is undoubtedly “vital for human
beings” [18]. There are studies that show a bidirectional relationship between mental
health and sleep: depression, anxiety, bipolar disorder, and other conditions tend to lead
to sleep problems, and, at the same time, insufficient sleep, including insomnia, may be a
contributing factor to the onset and the worsening of mental health problems [19]. For these
reasons, it is necessary to verify the sleep disorders caused by the pandemic, especially
in the confinement phases. Several studies have been published that relate the quality of
sleep to the period of confinement, not only in China but throughout the world, namely in
European countries [20], Spain [21] and Italy [22]. Each country has its own dynamics in
terms of sleeping habits: for example, the traditional Mediterranean nap, or siesta, is not
widely used in other countries. This is the reason the sleep consequences of the pandemic
period can be different depending on the country. In Portugal, we highlight three studies
carried out related to sleep and confinement: one of them assesses the quality of sleep of
respiratory patients [23], another evaluates sleep disorders among children during social
distancing, and its association with parental perception of child’s oral hygiene [24] and an-
other one evaluates sleep and awakening quality during COVID-19 [25]. We thought it was
important that a study be done with the Portuguese population during the confinement, in
a comprehensive way and not focused on a specific population, doing it to examine the
Portuguese population broadly, rather than looking at specific subgroups.

This article reports a new investigation that aims to identify the habits and sleep dis-
orders before and during confinement, reporting the changes occurred during this period.
We tried to verify these modifications according to some demographic factor (gender, age
group and professional situation), to identify the sleep disorders of the Portuguese during
the confinement and to understand the perception the Portuguese have about their sleep
during confinement, as well as what the Portuguese think the quality of their sleep will
be when the pandemic ends. We conducted a survey of 188 people of varying profiles,
being the most frequent profile women (82.98%), aged 20 to 29 years (29.26%) and with
the professional status of employees (61.7%). The article is divided into previous studies,
methodology, results, discussion, and conclusions.

2. Previous Studies

In the studies that have been published, several instruments are reported. In this
paragraph we list these instruments and show a quick description of each one. Athens
insomnia scale (AIS) is a self-assessment psychometric instrument designed to quantify
sleep difficulty base. It consists of eight items: the first five pertain to sleep induction,
awakenings during the night, final awakening, total sleep duration, and sleep quality;
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while the last three refer to well-being, functioning capacity, and sleepiness during the
day [26]. The Epworth sleepiness scale (ESS) is a simple, self-administered questionnaire
that provides a measure of the subject’s overall daytime sleepiness level [27]. Generalized
anxiety disorder (GAD) is often used as a residual diagnosis for individuals who did
not meet diagnostic criteria for another anxiety disorder [28]. The general self-efficacy
scale (GSE) is an instrument for measuring general self-efficacy [29]. The morningness—
eveningness questionnaire (MEQ) is a self-assessment questionnaire to measure whether
a person’s circadian rhythm (biological clock) produces peak alertness in the morning,
in the evening, or in between [30]. The Pittsburgh sleep quality index (PSQI) is a self-
rated questionnaire which assesses sleep quality and disturbances over a one-month time
interval using nineteen individual items to generate seven “component” scores: subjective
sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances,
use of sleeping medication, and daytime dysfunction [31]. The Regensburg insomnia
scale (RIS) is a self-rating scale to assess cognitive, emotional, and behavioral aspects of
psychophysiological insomnia with ten items [32]. Zung's self-rating anxiety scale (SAS)
is a norm-referenced screener that has been shown to discriminate anxiety from mood
disorders [33]. Stanford acute stress reaction questionnaire (SASRQ) was developed to
evaluate anxiety and dissociation symptoms in the aftermath of traumatic events, following
DSM-1V criteria for acute stress disorder [34]. The social support rate scale (SSRS) is used
to measure the type and levels of social support received [35].

The aforementioned study by Huang and Zhao used a cross-sectional survey in
China with demographic variables, knowledge related to COVID-19, GAD, depressive
symptoms and sleep quality (the last three with percentages of 35.1%, 20.1% and 18.2%,
respectively) and concluded that younger people were more related to GAD, older people
with depressive symptoms and that health professionals were more likely to have poor
sleep quality [2]. Xiao et colleagues, also in early 2020 in China, concluded that low levels
of social capital have been associated with anxiety and stress that are associated with
reduced sleep quality; high levels of social capital were positively associated with higher
quality of sleep [36]. An online questionnaire concluded that being a woman, having an
income monthly between 1000 and 5000 or >5000 CNY, not exercising and having a higher
education level (baccalaureate and higher) were a risk factor for sleep disorder [37]. Nearly
50% of study participants reported poor sleep quality, which was associated with a more
negative emotional tone and more mentions of money or finance-related words [38]. An
online survey based in Italy helped to conclude that young people and women, as well
as those with doubts about possible infection with COVID-19 and greater fear of direct
contact with people infected with COVID-19 were at an increased risk of developing sleep
disorders. As well as higher levels of anxiety and distress [39]. In addition, from Italy, a
study reports that women and participants with chronic conditions were associated with a
higher prevalence of sleep disorders [40]. Ramos-Padilla et al. analysed the sleep quality
and eating habits of Ecuadorian inhabitants during confinement, and found that sleep
quality differs according to gender, being worse in women, both in all sleep components,
quality, and total score [41]. There are very interesting studies, for example, based on the
Moroccan population, where it was found that false beliefs about the understanding of
sleep were prevalent and presented a risk factor for sleep disorders, anxiety, and depressive
symptoms [42]. A study based on the general population of India found that, compared
to the pre-lockdown period, there was a change in bedtime hours and later waking up,
with reduced night-time sleep and increased daytime naps, especially for individuals who
work, except health professionals. This study associates’ reductions in sleep duration with
depressive symptoms but concludes that it is unclear whether sleep deterioration produces
psychological distress or vice versa [43]. A Facebook research study aimed to investigate
sleep disturbances and suicidal thoughts during the COVID-19 pandemic in Taiwan, and
found that 55.8% of participants reported sleep disturbances and 10.8% reported having
suicidal thoughts, suggesting an association with greater concern with COVID-19, more
serious impact of COVID-19 on social interaction, less perceived social support, more
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serious academic/occupational interference due to COVID-19, less support specified by
COVID-19 and worse physical health self-reported were significantly associated with sleep
disturbances [44]. To assess sleep problems and the use of sleeping pills, a general cross-
sectional study was conducted in France, which found that 74% of participants reported
sleep problems (previously it was 49%), with women reporting more sleep problems
than men, young people (aged 18-34 years) reported sleep problems slightly more often
than older people, 41% of participants reported taking sleeping pills since the start of the
lockdown (before it was 16%) [45]. The aim of Franceschini and colleagues was to study
sleep quality and its connection to distress levels and to assess how lifestyle changed in
the Italian population during confinement. They concluded that 55.32% of participants
reported poor sleep quality, and that people with poor sleep revealed several risks during
outbreak restrictions: female gender, living in central Italy, having someone close to them
who died of COVID-19, markedly altered sleep-wake rhythms by earlier or delayed
habitual bedtime, earlier habitual wake-up time and reduced number of afternoon naps,
and extremely severe levels of stress, anxiety, and depression [46]. A study, which had as
respondents’ people from six different countries (Greece, Switzerland, Austria, Germany,
France, and Brazil), concluded that confinement affected people’s sleep in different ways,
depending on age, education level, occupation, and country of residence [47].

Social support during confinement was assessed in a cross-sectional survey that found
a risk of high levels of symptoms of minor depression in individuals who reported higher
levels of social support compared to those with low perceived social support, and those
with high support had a 52% lower risk of poor sleep quality compared to those with
low social support [48]. Leone et al. show that sleep is later and longer on weekdays
with less social jetlag during the lockdown compared to a control condition in the same
individuals [49].

In a survey of participants from Mexico, 60% of men and 79% of women reported poor
sleep quality, with young women more likely to be affected by social isolation [50]. Ubara
and colleagues assessed changes in depression, sleepiness, insomnia, and sleep habits in
relation to the degree of self-isolation and the effects of changes in sleep habits and social
interactions on depression, insomnia and sleepiness during coronavirus disease pandemic
in a clinical population in Japan and concluded that self-isolation due to COVID-19 had
relatively small one-year effects on depression, sleepiness, and insomnia [51].

A study of 53 Austrian women shows that physical exercise prescribed by personal
training has been shown to be successful in reducing the deterioration of sleep quality
due to the stress caused by the pandemic situation [52]. One study investigated changes
in physical activity, sleep time and body weight before and during COVID-19 in South
Korea and found that participants who slept less than 7 h decreased by 3.6%, while those
who slept more than 9 h increased this value. [53]. Another study assesses the associations
between physical activity, stress level and sleep quality during the COVID-19 pandemic
lockdown, having physical activity decreased for 50% of respondents, a moderate or high
level of stress being found in 57% and 29%, respectively, and 64% of them reporting
poor sleep. The results of the study indicate that daily physical activity volume may be
a predictor of stress level and sleep quality in adults during the COVID-19 pandemic
outbreak, associating a low level of stress and good quality sleep with one level. Moderate
physical activity (at least 70 min a day, involving different intensities) [54]. Kontsevaya et
colleagues presented a study to assess and analyse the impact of COVID-19 on levels of
physical activity and sleep among adults in Russia, concluding that respondents’ physical
activity and sleep hygiene were adversely affected during COVID-19 [55]. An online
survey based in Australia, including measures such as depression, anxiety, stress, physical
activity, sleep, alcohol intake and smoking, reported finding in women, people who are
not in a relationship, in the lowest income category, aged 18-45 or with a chronic illness,
significantly higher scores in one or more states of psychological distress, noting also that
negative changes in physical activity, sleep, smoking, and alcohol intake were associated
with greater symptoms of depression, anxiety and stress [56].
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Many of the studies focused on young people and students: high school students were
asked about their usual sleeping and wakeup times, verifying that the respondents delayed
bedtime and waking times, as well as changed the chronotype to dusk during the COVID-
19 pandemic [57]. Like some of the studies are focused on the mental health of students,
some research studied the effect of sleep during confinement in this population. It is
reported that changes in bedtime, sleep latency, worsening of sleep quality and symptoms
of insomnia during outbreaks, being the impact of delayed time sleeping and awakening,
were more pronounced in students [58]. A study of people under the age of 18 found
a significant delay in bedtime and bedtime in general [59]. A study based on responses
from 20 Spanish young adults revealed that during the COVID-19 outbreak, behaviours
changed, with participants spending less time engaging in physical activity, sitting more,
spending more time using the smartphone and sleeping more hours [60]. The focus of
the study by Romero-Blanco and colleagues was the difference in sleep quality of nursing
students before and during the lockdown, and it was found that students spent more time
in bed and the overall sleep quality was worse during the lockdown. Differences were
observed in women, first-year students, second-year students, alcohol consumers, those
of normal weight and those living with their families [61]. Caregivers of children aged
one to five years in Chile completed an online survey with information about the child’s
movement behaviours before and during the pandemic, as well as family characteristics; it
was found that the time spent on physical activity decreased, recreational screen time and
sleep duration increased, but sleep quality decreased. From the study it can be seen that
those who have space to play at home and living in rural areas experienced an attenuated
impact of the pandemic restrictions on their levels of physical activity, screen time and
sleep quality, but older children, those whose caregivers were aged 35-45 years and had
higher levels of education, and those living in apartments had more changes, especially a
decrease in total physical activity and an increase in screen time [62]. Abid et al. presented
a study aiming to investigate the effect of COVID-19 home confinement on sleep quality;,
screen time and physical activity in Tunisian children with a special focus on gender
differences, and concluded that the results revealed that confinement following COVID-19
had a negative effect on all parameters considered, with significant association of gender
with sleep disturbances, subjective sleep quality, global PSQI and nocturnal scores, and
global screen time with poorer sleep and longer screen time in girls compared to boys
during home confinement [12]. A survey of sixty-six university students from China,
focusing on reaction to the COVID-19 death count, showed a direct negative impact on
overall sleep quality, as well as an indirect impact on general negative emotions [63].

A study investigated whether sociodemographic variables, changes in physical activity
and sleep quality in the pre-lockdown period were predictors of change in mental well-
being in elderly people in quarantine in Europe, Western Asia, North Africa and the
Americas, verifying that the COVID-19 lockdown negatively affected physical activity and
sleep patterns, and the change in the total PSQI score and the total energy expenditure of
physical activity were significant predictors for the decrease in mental well-being [11].

Many of the studies focused on health professionals: Mota and colleagues studied the
Brazilian healthcare professional population and found that about two-thirds of the sample
had some sleep-related complaints during the pandemic [9]. A research study conducted
among frontline medical staff in the fight against COVID-19 reported that respondents’
overall sleep quality was poor, being reported moderate insomnia in 61.67%, and severe
insomnia in 26.67% [10]. To assess the effect of the COVID-19 outbreak on the sleep quality
of healthcare professionals at a paediatric hospital in Wuhan, China, a questionnaire was
conducted that concluded that 38% of participants were identified as having sleep disorders.
The findings show that sleep was independently associated with single-child exposure to
patients with COVID-19 and depression [64]. Xiao et colleagues used an observational
study to determine the effects of social support on sleep quality and function of 180 medical
teams who treated patients with COVID-19 concluding that levels of anxiety, stress and
self-efficacy were dependent on sleep quality and social support [65]. Kim-Godwin et
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colleagues conducted a study of sleep quality among female nurses in the United States
during the onset of the pandemic, and it was found that nurses working part-time, with a
lower perception of physical health, with a lower self-care score for self-regulation, and
greater stress at work had worse sleep quality [66]. A study aimed to investigate levels
of anxiety and sleep quality among first- and second-line health professionals during the
COVID-19 pandemic, found that 25.92% of respondents experienced moderate to severe
anxiety, with severe symptoms of anxiety observed in 11.41% of first-line, compared to
9.20% of second-line health professionals, and respectively 84.6% and 79.9% in levels of
poor sleep quality [67].

Summarizing this section: first we listed some of the instruments that are used in
studies, then we approached studies for the general population and in different countries
and continents (those that relate sleep with physical activity or social isolation), then we
approached the studies aimed at a specific audience, namely children and young people,
university students, the elderly or health professionals. We verified that there are several
excellent studies, but we do not seem to be sure about the most affected population (women,
elderly, university students, for example). It seems more sensible to us to start with this
information and try to find the Portuguese reality in a comprehensive way.

3. Methodology
3.1. Research Questions

To achieve the objectives under reflection, this investigation intends to answer the
following questions:

RQ1: What were the most common patterns, habits, and sleep disorders of the Por-
tuguese in general in the period before confinement?

RQ2: What were the most common patterns, habits, and sleep disorders of the Por-
tuguese in general in the period during confinement?

RQ3: What were the most common changes in patterns, habits, and sleep disorders of
the Portuguese during the period of confinement compared to the previous period?

RQ4: Do changes in patterns, habits, and sleep disturbances during the period of
confinement compared to the previous period differ according to demographics (gender,
age group and professional status)?

RQ5: Did sleep disorders arise for the Portuguese during confinement? If so: what
kind of sleep disorders?

RQ6: What were the perceptions of the Portuguese about their sleep during con-
finement? Do the Portuguese think that in the future the sleep patterns will be those of
confinement or those of pre-confinement?

3.2. Study Design

The answers to these questions are very important in portraying sleep patterns, habits,
and disorders before and during confinement and in order find out what has changed.
However, our questions are not only intended to portray typical Portuguese, but also to
know whether demographic aspects (gender, age group and professional status) have an
influence on changes between pre and during the confinement period. It is also interesting
to know the perception of the Portuguese in terms of what has changed and what is their
perspective in relation to the future regarding their sleeping patterns and habits. To this
end, a survey was developed on Google forms, consisting of four sections and 21 questions.
The survey was voluntary and non-commercial. The link to the form was made available
to participants using the project’s different social networks. The target audience was not
limited to any specific age group or level of qualification, thus seeking to collect a larger
and more diverse sample.

3.3. Data Collection

The inquiry was opened in the last two weeks of February 2021. The following figure
(Figure 1) shows the monthly data of COVID-19 cases and deaths in Portugal since March
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2020 to March 2021 [68,69]. We can see a first wave in April 2020, another in November
2020 and a third, much more serious, in January and February 2021 [70,71].
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Figure 1. COVID-19 cases and deaths, Portugal, and the survey moment.

3.4. Ethical Statement

At the beginning of the questionnaire, respondents were faced with information about
the survey (objectives and e-mail addresses of researchers, for example), as well as the
question of whether they would be available to respond to it. Only after consent was given
did the questions arise. Respondents could, at any time, withdraw from answering the
questionnaire without providing any justification.

3.5. Mesures

The four sections of the survey were divided into demographics (gender, year of birth
and professional status), pre-confinement, confinement, and perception of changes/future.
Sections two and three consisted of questions about bedtime, waking up time, minutes
to fall asleep, average number of hours of daily sleep, levels of feeling refreshed when
waking-up (0 terrible to 5 excellent), sleeping habits during the day, noticeable sleep
disorders—and if they exist which ones they relate to from a list of possible disorders
according to the International Classification of Sleep Disorders—Third Edition [72]: insomnia,
sleep-related breathing disorders (sleep apnea), central disorders of hypersomnolence
(narcolepsy), parasomnias (nightmares), sleep-related movement disorders (bruxism) and
other sleep disorders.

We used the p-value, or probability value, which is a number that describes the
probability that the null hypothesis is true, that is, the data occurred randomly. The p-value
is between 0 and 1; the smaller it is, the stronger the evidence that the null hypothesis
should be rejected.

4. Results
4.1. Participants Demographics

We validated 188 responses in the questionnaires. Most participants were female,
representing 82.98% of the total with 156 responses. The average age was 38.38 years, with
28.72% being in the 20-29 age group and 20.1% in the 4049 age group, aged between 13
and 84 years, with a mean age of 38, standard deviation 15. 61.7% were employed, 8.51%
unemployed, 20.21% student, 3.19% students with parallel jobs and 6.38% retired.

4.2. Pre-Confinement Sleep Habits

The participants were asked to respond based on the sleep habits they maintained
before the first COVID-19 pandemic confinement period began. First, they were asked
about the time they used to go to bed; almost half of the sample, 41%, had the habit of
going to bed between 23:00 and 00:00. A total of 30% replied that they used to go to bed
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between 20:00 and 23:00. Further, 24% of the sample answered they used to go to bed after
24:00 and only 5% in the interval between 21:00 and 22:00. Most respondents (50.53%)
reported waking up normally between 7 and 8 am, before confinement. When asked how
many hours on average they slept previously, half of the sample claimed to sleep between
7-8 h a night, with a mean of 7.2, standard deviation 1.3. In addition, 27% of the sample
indicated that they used to sleep between 5-6 h a night. A total of 41% of respondents
responded that it took 10 to 15 min to fall asleep. People who took less than 10 min to
fall asleep are the second most significant percentage, 25% of the sample, with a mean
of 16.6, standard deviation 10.4 min. Further, 82 participants (43.61%) reported feeling
refreshed after a night’s sleep. On the other hand, 26 of the respondents (13.82%) answered
they did not feel invigorated after a night’s sleep. Before the first confinement, 51% of the
participants woke up between 07:00 and 08:00 in the morning, with 19% getting out of bed
between 08:00 and 09:00 in the morning. The mean of the perceived revigorated level was
3.4, standard deviation of 0.9. We asked if the participants had the habit of sleeping during
the day, the vast majority corresponding to 79% of the sample answered that they did not
and only 21% said they used to sleep during the day before confinement. Regarding sleep
disorders, 29% of the sample suffered from sleep-related disorders, 71% have reportedly
no issues.

4.3. Confinement Sleep Habits

Regarding sleep habits during confinement and as an answer to the question of
whether the participants” bedtime would have changed with confinement: 41.49% of the
participants reported having changed their bedtime. Thus, the remaining 58.51% did not
change their bedtime. Regarding the number of hours slept per night in confinement
periods, most of the sample, 85 participants (45.21%), slept between 7 to 8 h per night,
while 56 participants (29.79%) slept between 5 and 6 h a night, with a mean 7.4, standard
deviation 1.5. When asked how long (in minutes) the respondents needed to fall asleep
during confinement, it was found that 34.67% took between 10 to 15 min to fall asleep and
that 26.6% needed more than 30 min to fall asleep, with a mean of 19.8, standard deviation
11.1 min. The mean of the perceived revigorated level was 3.2, standard deviation of
0.98. When asked whether they usually fell asleep throughout the day during confinement
periods, 111 of the 188 respondents (59.04%) replied that they did not, and 77 (40.96%)
tended to fall asleep during the day during confinement periods. When asked about
sleep-related disorders during confinement, 61.7% participants said they did not have any
sleep disorders.

4.4. Reported Sleep Disorders

A total of 55 of the participants (29.26%) reported sleep disorders before confinement
and 72 (38.30%) reported sleep disorders during confinement. It appears that 39.6% of
people who had no sleep disorders before confinement reported having problems during
the confinement. It appears that 66% of participants who reported sleep disorders pre-
confinement, had no sleep problems during confinement. The next table (Table 1) shows
demographics (gender, age group, professional situation), pre-confinement sleep habits,
confinement sleep habits, and sleep disorders: before vs. during confinement.

Of the 72 participants who reported sleep disorders during confinement, they iden-
tified (one or more responses): sleep apnea (1.39%), bruxism (8.33%), insomnia (83.33%),
narcolepsy (1.39%) and nightmares (50.00%).
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Table 1. Demographics (gender, age group, professional situation), pre-confinement sleep habits, confinement sleep habits,
sleep disorders: before vs. during confinement.

Gender Age Group Professional Situation
Male 17.02% <20 7.98% Unemployed 8.51%
Women 82.98% 20-29 28.72% Employee 61.70%
30-39 15.43% Student 20.21%
40-49 20.21% Stud-Employee 3.19%
50-59 18.62% Retired 6.38%
60+ 9.04%
When sleep (time) When wake up (time) Time to fall asleep (minutes)
21:00-22:00 4.79% Before 6:00 6.38% <10 m 25.00%
22:00-23:00 29.79% 06:00-07:00 17.02% 10-15m 39.89%
23:00-00:00 40.96% 07:00-08:00 50.53% 20-30 m 19.15%
After 00:00 24.47% 08:00-09:00 19.15% +30 m 15.96%
After 9:00 6.91%
Invigorated (0-5) How much (hours) Sleep during the day
1 2.13% <5h 4.79% Yes 20.74%
2 10.64% 5-6h 26.60% No 79.26%
3 34.57% 7-8h 56.91% Sleep disorders
4 43.62% 9-10h 9.04% Yes 29.26%
5 7.98% +10h 0.53% No 70.74%

Difference (sleep time)

When wake up (time)

Time to fall asleep (minutes)

Yes 41.49% Before 6:00 6.91% <10 m 17.55%
No 58.51% 06:00-07:00 7.98% 10-15m 34.57%
07:00-08:00 29.79% 20-30 m 21.28%
08:00-09:00 32.98% +30m 26.60%
After 9:00 22.34%
Invigorated (0-5) How much (hours) Sleep during the day
0 2.13% <5h 5.32% Yes 40.96%
1 3.72% 5-6h 29.79% No 58.51%
2 12.23% 7-8h 45.21%
3 44.68% 9-10h 18.09% Sleep disorders
4 32.45% +10h 1.60% Yes 38.30%
5 4.79% No 61.70%
Disorders (During Confinement)
No 79.26% No 60.40%
Yes 39.60%
Yes 20.74% No 66%
Yes 33%

4.5. Perceptions Regarding Sleep and Confinement

A total of 60.64% of participants said they perceived a change in sleep patterns or sleep
disorders, 26.60% do not have this perception and 12.77% answered that perhaps sleep has
undergone changes. A total of 67.55% think that sleep habits will return to normal after
confinement, but 32.45% think that symptoms will persist in the long term. Of those who
reported having had changes in sleep patterns or disturbances, 36.84% predicted that the
problem will maintain after the end of the confinement.

4.6. Changes in the Period before vs. during Confinement
4.6.1. Bedtime

A total of 58.51% of respondents revealed that they did not change their bedtime
during confinement. Analysing the numbers, we realised that bedtime changes during
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confinement compared to the period before March 2020 were more reported by women
(44.23%) than by men (28.13%), in the lower age groups (less than 20 years old by 53.33%
and 20-29 years old by 55.56%) than in the upper age groups (50-59 years old by 25.71%,
60 years old or more by 29.41%). Students (60.53%) were the group that reported the most
changes with bedtime, followed by unemployed (43.75%). Contrary to this, only 33% of
the retired reported a change.

4.6.2. Sleeping Duration

A total of 15.96% of the participants slept less in the confinement than in the previous
period, 60.11% did not see any change in the number of hours of sleep and 23.94% started
to sleep more hours during the confinement than in the previous period. Regarding
the sleeping duration, and regarding the participant’s gender, there are no significant
differences between during and before confinement. The age group under 20 years old
seems to be the one which started to sleep less (26.67%); the age group from 40 to 49 years
old maintained their sleep hours, similarly to the 20 to 29 years old group (27.7%) reported
having started to sleep more. The age group under 20 years old was the one that suffered
the most changes in the number of hours of sleep: less than half (46.67%) maintained the
same number before and during confinement. None of the respondents who are students
with part-time jobs reported fewer hours of sleep. On the other hand, none of the retired
participants reported that they spent more hours sleeping during confinement.

4.6.3. Time to Fall in Sleep

A total of 4.79% of respondents took less time to fall asleep during confinement than
in the previous period, 67.55% the same and 27.66% took longer to fall asleep. Regarding
the time to fall asleep, and regarding the gender of the participants, there are no significant
differences between, during and before confinement. Age groups under 20 years old,
60 years old or even older say they took less time to fall asleep than before confinement
(insignificant percentages of 13.33% and 11.76% respectively). Again, it is the lower age
groups (less than 20 years old and 20-29 years old) that took longer to fall asleep during
confinement than previously (33.33% and 34.55%). As for the professional situation, it is
the retired and unemployed who report taking less time to fall asleep during confinement
than previously (16.67% and 12.5% respectively), while students with part-time jobs report
that it takes longer to fall asleep (50%).

4.6.4. Wake Up Time

Half of the participants woke up at the same time during the confinement as in the
previous period, 43.52% woke up later and 6.38% earlier. As for the times they usually wake
up, mostly men kept the habitual schedule (65.23%), while women started waking up later
(47.44%). The oldest group, 60 years old or more, was the main group who reported waking
up at the same time (82.35%), while the youngest, under 20 years old, was the one waking
up later during the confinement compared to the period before confinement (66.67%). The
retired were the group which mostly woke up at the same time (75%), while students
reported waking up later in confinement than in the period prior to confinement (73.68%).

4.6.5. Invigorated

The surveyed men reported having a less invigorating sleep than previously (78.13%
men and 59.62% women). Sleep seems to be more invigorating to the younger participants;
contrary to this, sleep was less invigorating during confinement to the older participants:
76.47% of 60 or more years old report less vigorous sleep and 46.67% of the respondents un-
der 20 years old report more restorative sleep than previously. It is the retired (83.33%) who
report less restorative sleep and the students (52.63%) who report more restorative sleep.
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4.6.6. Sleeping during the Day

There are no significant gender differences in terms of sleeping during the day before
or during confinement. A total 71.05% of participants aged 40 to 49 did not sleep during the
day (neither before nor during confinement); 53.33% of young people under 20 reported not
sleeping during the day before confinement but started to take a nap during confinement.
Further, 10.71% of participants aged 30-39 years reported that they stopped sleeping
during the day during the period of confinement, in contrast to what they used to do before
confinement. In addition, 27.27% of participants between 20 and 29 years old reported they
maintained the habit of sleeping during the day. A total of 66% of the retired reported that
they did not have the habit of sleeping during the day, before or during confinement.

4.6.7. Sleeping Disorders

75% of male respondents said they had no sleep disorders (neither before nor during
confinement), and 42.95% of women said the same. Only 6.25% of men said that with the
confinement they started to have sleep disorders, and 26.28% of women surveyed said the
same. 32.73% of the interviewees with 20 to 29 years old reported experiencing new sleep
disorders during confinement. A total of 29.41% of participants aged 60 or over said they
continued to have sleep disturbances during the confinement. Further, 50% of the students
with part-time work reported experiencing new sleep disturbances during confinement.
Further, 18.1% of the fully employed interviewees said that they no longer had, during the
confinement period, the usual sleep disorders.

Table Al shows p-value for each change (bedtime, sleep duration, time to fall in sleep,
time to wake up, wake up, feel invigorated, during the day, disorders), by demographics
(gender, age, and professional situation).

5. Discussion

In this section we will discuss the results presented in the Section 3 to answer the
research questions. We have chosen, in this section, to list the most frequent answers to
identify a pattern and thus better answer our research questions.

5.1. What Were the Most Common Patterns, Habits and Sleep Disorders of the Portuguese in
General in the Period before Confinement?

The most common patterns, habits, and sleep disorders of the Portuguese in general
in the period before confinement were bedtime: 23:00-00:00 (40.96%), waking up time:
07:00-08:00 (50.53%), time to fall asleep: 10-15 min (39.89%), Level 4 (0-5) of invigorating
sleep sensation (43.62%), 7-8 h of sleep per night (56.91%), not sleeping during the day
(79.26%) and without sleep disorders (70.74%).

5.2. What Were the Most Common Patterns, Habits and Sleep Disorders of the Portuguese in
General in the Period during Confinement?

The most common patterns, habits, and sleep disorders of the Portuguese in general
in the period during confinement were bedtime as before confinement (58.51%), waking
up time; 08:00-09:00 (32.98%), time to fall asleep 10-15 min (34.57%), Level 3 (0-5) of
invigorating sleep sensation (44.68%), 7-8 h of sleep per night (45.21%), not sleeping during
the day (58.51%) and without sleep disorders (61.70%).

5.3. What Were the Most Common Changes in Patterns, Habits and Sleep Disorders of the
Portuguese during the Period of Confinement Compared to the Previous Period?

The most common changes in patterns, habits, and sleep disorders of the Portuguese
during the period of confinement compared to the previous period were: no change in
bedtime (58.51%), no change in waking up time (50%), no change in time to fall asleep
(67.56%), lower feeling of invigorating sleep (62.77%), same number of hours of sleep per
night (60.11%), did not sleep at all during the day in both periods (53.72%) and without
sleep disorders in both periods (48.4%).
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5.4. Do Changes in Patterns, Habits and Sleep Disturbances during the Period of Confinement
Compared to the Previous Period Differ According to Demografics (Gender, Age Group and
Professional Status)?

5.4.1. By Gender

By gender and by item considered in the previous section, the most significant changes
between the pre-confinement and confinement period are:

Women more than man reported they started waking up later (47.44% and 25%,
respectively). Male, more than female, reported feeling less invigorated in confinement
than before (78.13% and 59.62%). Men, more than woman, reported having no sleep
disorders either before or during confinement (75% and 42.95%), while women more than
men, reported they had no sleep disturbances previously but started to experience them
during confinement (26.28% and 6.25%). The p value indicates that there is slight correlation
between gender and sleep disorders (before vs. during); the p-value of the other changes
by the gender variable is always greater than 0.005—which reveals no correlation.

5.4.2. By Age Group

By age group and by item considered in the previous section, the changes between
the pre-confinement and confinement period are:

The lowest age groups were those who reported having changed bedtime the most
(53.33% under 20 years old and 55.56% of the 20-29 age group), in contrast to the older
people who changed less (25.71% 50-59 age group and 29.41% age group 60+ years). The
participants of the age group under 20 years old reported they started waking up later
(66.67%) while the older age group (+60 years) was the ones which mostly reported not
having undergone changes in the waking up time (82.35%). The age group under 20 years
old reported feeling more invigorated during confinement compared to the period before
confinement (46.67%), while those in the older age group (+60 years) reported feeling less
invigorated (76.47%). A total of 53.33% of respondents in the younger age group said that
before confinement they did not sleep during the day but started to do so. The p value
(0.005) indicates that there is a correlation between age group and the change in time to
wake up; the p-value of the other alterations due to the age variable is always greater than
0.005—which does not reveal any correlation.

5.4.3. By Professional Situation

By professional situation, and by item considered in the previous section, the changes
between the pre-confinement and confinement period are as follows:

Students were the professional group that most changed the bedtime (60.53%). On
the contrary, pensioners and student/workers reported they did not change their bedtime
(66%). A total of 50% of student workers said they took longer to fall asleep. The students
stated in our survey that they started to wake up later (73.68%), while the pensioners are
the ones who mostly reported not having undergone changes in the waking up time (75%).
Students mentioned feeling more refreshed during the confinement than in the previous
period (52.63%), while the pensioner group reported feeling less invigorated (76.47%).
Further, 42.12% of students said that before confinement they usually did not sleep during
the day but started to do so. In addition, 50% of student/workers reported that during
confinement they started to have sleep disorders, which did not happen previously. The
p value (0.001) indicates that there is a significant correlation between the professional
situation and changes in the refreshed feeling; p value related to sleep disorders and
professional status (0.005) reveals that there is a correlation, although less significant than
the previous one; the p value of the other alterations due to the variable of professional
status is always greater than 0.005—which does not show any correlation.
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5.5. Did Sleep Disorders Arise for the Portuguese during Confinement? If So: What Kind of
Sleep Disorders?

A total of 38.3% respondents reported sleep disorders during confinement. They
identified (one or more responses): insomnia (83.33%), nightmares (50.00%), bruxism
(8.33%), sleep apnea (1.39%), narcolepsy (1.39%).

5.6. Did the Portuguese Perceive Any Changes on Their Sleep during Confinement? Do the
Portuguese Think Their Future Sleep Patterns Will Continue to Be the Same as during the
Confinement or Will It Go Back to How It Was Pre-Confinement?

A total of 60.64% of respondents said they perceived a change in sleep patterns or
sleep disorders, 67.55% think that sleep habits will return to normal after confinement.

6. Conclusions

With this investigation we were able to portray the habits and sleep quality of the
Portuguese, before and during the COVID-19 confinement. We analysed the consequences
of the lockdown in terms of sleep patterns—also identifying other related sleep disorders.
The sample size is not very large, but it has a dimension that helps us to point out results.
This report was sampled in the general population and considering other demographic
aspects, such as: gender, age group and professional status.

In the previous section, we were able to answer research questions, namely to know
the most common sleep patterns, habits and disorders of the general Portuguese in the
previous period and during confinement; to know the most frequent changes in sleep
patterns, habits and disorders of Portuguese people during the period of confinement
compared to the previous period for the general population and by demographic data
(gender, age group and professional status); to know if sleep disturbances appeared for
the Portuguese during the confinement; and if so, know what kind of sleep disturbances
arose. An attempt was also made to gauge the perceptions of Portuguese people about
sleep during confinement and what the Portuguese think about the future of sleep patterns.
We found a slight correlation between gender and sleep disorders (before vs. during), a
correlation between age group and the change in time to wake up and between professional
status and sleep disorders, a strong correlation between the professional situation and
changes in the invigorated feeling. A total of 75% of men and 43% of women reported
no sleep disturbances either before or during confinement. Further, 67% of young people
under 20 years of age reported waking up later in confinement, with the same being
reported by 12% of people aged 60 and over.

As a future work, and when the world is free from this terrible pandemic, we intend
to repeat this study and see what changes in sleep patterns and disturbances have been
brought to the Portuguese by successive confinements. There are several elements that were
not measured in this survey, but which are very important and are potential influencers
of sleep quality, such as physical activity, sexual activity, drug use (in addition to alcohol
and tobacco), hypertension, obesity, and other diseases, as well as medication. These
items potentially influencing sleep quality and associated diseases were considered in this
research design and discarded so as not to make the questionnaire (even) longer. At the
conclusion, we regret not having included some of these items, so they can be used in a
future work.

This work can be useful in helping to understand sleep habits and anticipating asso-
ciated problems. Support for mental health and interventions to improve sleep quality
should be implemented in the population in general, and, according to our study, in the
Portuguese population.
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Appendix A

Table Al. p-value, changes: bedtime, sleep duration, time to fall in sleep, time to wake up, wake up,
feel invigorated, during the day, disorders, by gender, age and professional situation.

p-Value Gender Age Professional
Bedtime changes 0.092 0.044 0.110
Sleep duration changes 0.092 0.044 0.110
Time to fall in sleep changes 0.243 0.605 0.066
Time to wake up changes 0.064 0.005 0.004
Feeling invigorated changes 0.142 0.056 0.000
Sleeping during the day changes 0.730 0.192 0.402
Sleeping disorders changes 0.009 0.624 0.005
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