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a b s t r a c t

The pandemic has affected children's behaviors and this fact has an effect on their healthy habits, such as
sleep and diet. The aim of the current study was to determinate the prevalence of sleep-related problems
and its relationship with eating habits in children from the south of Brazil during the pandemic.

Parents/legal guardians of 3e17 years old participants responded to a online survey distributed using
the snowball sampling strategy in Brazil. The survey was conducted in April, 2020. Participants were asked
for their sleep duration and sleep-related problems, as well as for their eating habits. Logistic regressions
were performed to analyze the relationship between sleep-related problems and eating habits.

495 participants were included in the analysis. 48.8% of participants reported sleep-related problems
with 12.3% not meeting the sleep guidelines. Moreover, participants reported eating fruits or vegetables
and sweets over four and three per week, respectively. Different associations were found between
varibles of sleep and eating habits.

Those participants with healthy eating habits showed a lower prevalence of sleep-related problems.
© 2021 Elsevier B.V. All rights reserved.
1. Introduction

The coronavirus disease 2019 (COVID-19) pandemic has origi-
nated aworldwide crisis, changing the daily routines and schedules
of billions of people. Families are facing many pandemic-related
changes, staying at home following government recommenda-
tions [1]. This fact has affected children's movement behaviours
and probably other behaviours too [2], such as eating behaviors or
sleeping patterns [3]. In this regard, the overall percentage of sleep
complaints and sleep problems in both children and adolescents is
very high, reaching around 80% in certain parts of the world [4].
The lack of sleep and unbalanced sleep habits increase the risk of
health problems and mental disorders since adequate sleep is a
critical determinant supporting healthy development in the young
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population [5,6]. Moreover, eating habits have been shown to affect
sleep, by both the type of nutrients and the timing when they were
ingested, concerning sleeping time [7]. Both sleep and eating habits
are regulated by a complex interaction of neurotransmitter systems
in the brain. While wakefulness is principally stimulated by neu-
rons in the upper brainstem, posterior hypothalamus, and basal
forebrain that release neurotransmitters (ie serotonin, dopamine);
the inhibition and preservation of sleep are associated with neu-
rotransmitters (ie acetylcholine, g-aminobutyric acid (GABA)), for
instance, from the anterior hypothalamus and the pons [8]. At the
same time, neurotransmitters such as serotonin or dopamine, exert
a crucial role in stimulating appetite, mood, motivation, reward, as
well as food consumption [9], highlighting that regulating one
system could affect the other systems.
blo de Olavide (UPO), 41013 Seville, Spain.
om (A. Reis Gaya), cezanereuter@unisc.br (C.P. Reuter), cristianopmpr@gmail.com
l.com (H.B. Silva Caetano), jbsayavera@upo.es (J. Brazo-Sayavera).

mailto:josefranciscolopezgil@gmail.com
mailto:anegaya@gmail.com
mailto:cezanereuter@unisc.br
mailto:cristianopmpr@gmail.com
mailto:sentoneforest@hotmail.com
mailto:hallynebergamini@gmail.com
mailto:jbsayavera@upo.es
http://crossmark.crossref.org/dialog/?doi=10.1016/j.sleep.2021.07.003&domain=pdf
www.sciencedirect.com/science/journal/13899457
www.elsevier.com/locate/sleep
https://doi.org/10.1016/j.sleep.2021.07.003
https://doi.org/10.1016/j.sleep.2021.07.003
https://doi.org/10.1016/j.sleep.2021.07.003


J.F. L�opez-Gil, A. Reis Gaya, C.P. Reuter et al. Sleep Medicine 85 (2021) 150e156
Studies performed in children and adolescents have reported
that insufficient sleep duration diminishes the quality of the diet.
For instance, [10] in one systematic review found an inverse rela-
tionship between lower sleep duration in children and unhealthy
dietary habits, especially with a higher intake of energy-dense food
(eg, soda, snacks), and a lower intake of vegetables and fruits. Also,
one study performed in Italian adolescents showed that partici-
pants with shorter sleep duration are more likely to eat fewer fruits
and vegetables and eating out more frequently [11]. Similarly, sci-
entific literature has pointed out that some eating habits such as
eating in front of the TV, eating without the family, or eating fast-
food have been linked to an inadequate quality diet as well as a
higher stress level, a recognized factor of youths’ sleep quality
[12,13]. Another important role in the relationship between sleep
duration and eating habits is apparently attributed to certain adi-
pokines. Thus, it has been pointed out the influence of sleep on the
higher circulating levels of some adipokines (eg both leptin) [14].
Conversely, healthy eating habits have been linked to lower levels
of adipokines (eg leptin) in children [15].

In this line, one study performed during COVID-19 lockdown has
suggested that young adults experienced considerable adverse
psychosocial changes during the COVID-19 lockdown, such as
mental health problems [16] or, even, eating disorders [17]. These
problems have been also reported in children (eg, insomnia) [18].
Notwithstanding, studies coping with this problem among the
young population are scarce. To the best of our knowledge, this is
the first study that assessed the relationship between sleep disor-
ders and healthy eating habits during the COVID-19 lockdown.
Thus, the aim of the present study was twofold: 1) to determine the
prevalence of sleep-related problems during the COVID-19 lock-
down, and 2) to explore the relationship with eating habits in the
Brazilian young population.

2. Methods

2.1. Study design and population

This research was conducted following the Helsinki Declaration
for Human Studies and approved by the Ethical Committee of
the Universidade Tecnol�ogica do Paran�a (UTFPR) (CAAE: 320232
20.8.0000.5547; approval number: 4.275.232). All participants
were informed of the study's aims and a written informed consent
was collected from participants and their parents/legal guardians.

Parents/legal guardians of pre-schoolers/children/adolescents
aged 3e17 years were elegible to be enrolled through social net-
works. An online survey was generated and sent using a snowball
sampling strategy. Around 15 min were needed to fulfill the online
survey. Missing data were excluded in this study. Before starting,
data about the study's aims were explained and informed consent
was required. Data were collected between 14th and 28th April
2020, as the lockdown had begun in many parts of Brazil. In this
phase, the epidemiological situation in Brazil presented 61,888
confirmed cases and 4205 deaths [19]. Of the first 544 south Bra-
zilian respondents, 19 participants were excluded because they
were <3 years old or >17 years old. Moreover, 30 participants were
excluded because they presented missing values. Finally, data from
495 respondents were included in the final analysis.

2.2. Procedures

2.2.1. General information
Participants were asked to complete the survey in case they had

been isolated during the previous week. The first part of the
questionnaire presented general information on the COVID-19
lockdown scenario during the previous week. Also parents were
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asked for information about the sex and age of their children,
educational level, and socioeconomic status (by the Family Afflu-
ence Scale e FAS-III [20]). Similarly, anthropometric information
was reported by parents/legal guardians about their children.
Weight was self-reported in kilograms and height in meters. Both
the z-score for body mass index (BMI) and the classification of
overweight/obesity were computed following the WHO criteria
[21,22].

2.2.2. Sleep duration
The following question was used to ask parents/legal guardians

for their children's sleep duration as the average of sleep time each
night: “How long does your child sleep generally during the COVID-
19 lockdown?” According to the guidelines of the National Sleep
Foundation [23], young people who slept less/more than 8e10 h
(14e17 years old) 9e11 h (5e13 years old) and 10e13h (3e4 years
old), respectively [23], are considered to be in non-compliancewith
the sleep guidelines.

2.2.3. Sleep-related problems
The BEARS (Bedtime problems, Excessive daytime sleepiness,

Awakenings during the night, Regularity and duration of sleep, and
Sleep-disordered breathing) sleep screening [24] was used in the
present study. This screening tool was designed to screen the most
common sleep problems in preschoolers (2e5 years) and children
(6e12 years) and adolescents (13e18 years). Participants’ sleep-
related problems were reported by parents/legal guardians. This
tool could assist in the early detection of sleep-related problems
since it is an easy-to-apply questionnaire which has presented good
performance [25].

2.2.4. Eating habits
The eating habits were assessed by the Food Frequency Survey

of the National System of Food and Nutrition Security (SISVAN,
Sistema Nacional de Segurança Alimentar e Nutricional) [26],
which aims to identify healthy (having breakfast, having lunch/
dinner with parents, eating vegetables, foods, beans) and unhealthy
dietary habits (having lunch/dinner watching TV, consumption of
fried-food, sweets, fast-food, beverages) using indicators of food
consumptions.

2.2.5. Covariates
Age, sex (females/males), educational level (incomplete primary

education, complete primary education, incomplete secondary
education, complete secondary education, incomplete higher ed-
ucation, or complete higher education), socioeconomic status
(high, medium, or low) [20] and BMI (z-score) [21,22] were
included as potential covariates. The choice of these covariates was
made following the potential correlates indicated in the scientific
literature [27].

2.3. Statistical analysis

Data were shown as means (standard deviation) for continuous
variables and numbers (percentages) for categorical variables. The
association between variables was determined by the point biserial
correlation coefficient (rpb), which is a correlation coefficient
applied when one variable (eg, sleep-related problems) is dichot-
omous. The rpb is equal to the Pearson's correlation from a math-
ematical point of view, that is, when we have one continuous
variable “x” and a dichotomous variable “y”, rxy ¼ rpb. Finally, both
univariate and multivariate logistic regression analyses were per-
formed to verify the association between healthy eating habits
(predictors) and different sleep disorders (dependent variable). In
the case of multivariate analyses, stepwise Ward's method was
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applied. Age, sex, educational level, socioeconomic status, and BMI
z-score were included as potential covariates. All analyses were
performed with SPSS statistical software. The level of statistical
significance was set at p < 0.05.

3. Results

Table 1 shows the characteristic of the study with 495 partici-
pants, being 44.4% females. The mean age was 10.7 (4.3) and most
of the analyzed sample were children (47.7%). Similarly, the prev-
alence of the sum of overweight and obesity was 43.6%. For sleep,
48.8% of participants reported certain sleep disorder and 12.3% did
not meet the sleep guidelines. The average of days per week having
lunch/dinner with parents and having breakfast was over 5. The
average number of days eating fruits and vegetables was over four
and participants reported an average of 3 days consuming sweets.

Table 2 depicts the partial correlations between eating habits
and the different sleep disorders, adjusted by several covariates. It
Table 1
Characteristic of the study participants (n ¼ 495).

Variables

Age
Age group
Pre-schoolers
Children
Adolescents

Sex (%)
Females
Males

Breadwinner's educational level (%)
Incomplete primary
Complete primary education
Incomplete secondary education
Complete secondary education
Incomplete higher education
Complete higher education

Socioeconomic statusa (%)
Low
Medium
High

Anthropometric data
Height (cm)
Weight (kg)
BMI (z-score)
Prevalence of Overweight/Obesityb (%)

Sleep disorders (%)
Prevalence of bedtime problems
Prevalence of excessive day sleepiness
Prevalence of awakenings during the night
Prevalence of nightmares
Prevalence of problems related to regularity and duration of sleep
Prevalence of sleep-disordered breathing
Prevalence of reported at least one sleep-related problem

Sleep duration
Daily sleep (hours)
Prevalence of non-meeting of the sleep guidelines (%)

Eating healthy habits (days/weekly)
Lunch/dinner with parents
Breakfast
Lunch/dinner watching TV
Fast-food
Fruits
Beans
Vegetables
Fried-food
Sweets
Beverages

Data expressed as numbers (n) and percentage (%) for categorical variables and
mass index. SES: socioeconomic status.

a Socioeconomic status based on the Family Affluence Scale (FAS-III) [20].
b Prevalence of excess weight (overweight þ obesity) following the World He
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is remarkable the inverse relationship between having breakfast
and score and presenting any sleep disorders (r ¼ �0.153 and
r ¼ �0.092, respectively). However, all of these correlations were
low.

The associations between eating habits and the different sleep
disorders in the univariate model are shown in Fig. 1. Likewise,
Table 3 indicates the final result of the multivariate model. Thus,
eating less vegetables was associated with excessive daytime sleep
(OR ¼ 0.88; 95%CI ¼ 0.79e0.98), nightmares (OR ¼ 0.84; 95%
CI ¼ 0.73e0.97), regularity and duration of sleep (OR ¼ 0.90; 95%
CI ¼ 0.82e1.00), as well as non-meeting the sleep guidelines
(OR ¼ 0.87; 95%CI ¼ 0.77e0.99). Similarly, eat/lunch with parents
was linked to awakenings during the night (OR ¼ 0.87; 95%
CI ¼ 0.77e0.99). Moreover, less days of breakfast consumption was
associated with bedtime problems (OR¼ 0.85; 95%CI ¼ 0.77e0.94),
excessive day sleepiness (0.88; 95%CI ¼ 0.79e0.98), regularity and
duration of sleep (OR ¼ 0.89; 95%CI ¼ 0.80e0.99) and any sleep-
related problem (OR ¼ 0.85; 95%CI ¼ 0.78e0.92). Another finding
M (SD)/n (%) 95% CI

10.7 (4.3) 9.8e11.6

71 (14.3) 11.3e17.4
236 (47.7) 43.3e52.1
188 (38.0) 33.7e42.3

220 (44.4) 40.1 48.8
275 (55.6) 51.2 59.9

28 (5.7) 3.6e7.7
6 (1.2) 0.2e2.2
43 (8.7) 6.2e11.2
27 (5.5) 3.5e7.5
40 (8.1) 7.3e12.5
351 (70.9) 66.9e74.9

201 (40.6) 36.3e44.9
221 (44.6) 40.3e49.0
73 (14.7) 11.6e17.9

148.4 (25.1) 135.3e161.5
46.18 (20.40) 42.11e50.25
0.91 (1.84) 0.83e0.99
216 (43.6) 39.3e48.0

88 (17.8) 14.4e21.1
120 (24.2) 20.5e28.0
42 (8.5) 6.0e10.9
45 (9.1) 6.6e11.6
116 (23.4) 19.7e27.2
72 (14.5) 11.4e17.7
241 (48.7) 44.3e53.1

9.84 (1.34) 9.24e10.44
61 (12.3) 9.0e10.7

5.7 (2.3) 5.2e6.2
5.3 (2.4) 4.8e5.8
2.6 (2.6) 2.4e2.8
0.7 (0.9) 0.6e0.8
4.5 (2.5) 4.1e4.9
4.1 (2.2) 3.7e4.5
4.2 (2.6) 3.8e4.6
1.6 (1.5) 1.5e1.7
3.0 (2.2) 2.7e3.3
1.2 (1.6) 1.1e1.3

mean (M) and standard deviation (SD) for continuous variables. BMI: body

alth Organization criteria [21,22].



Table 2
Association between eating healthy habits according to the sleep duration and sleep-related problems during COVID-19 lockdown.

Item Bedtime
problems

Excessive day
sleepiness

Awakenings
during the night

Nightmares Regularity and
duration of sleep

Sleep-disordered
breathing

Any sleep-
related problem

Non-meeting of the
sleep guidelines

Lunch/dinner with
parents (days/weekly)

�0.063 �0.099* �0.110* �0.117* �0.089* �0.065 �0.082 0.037

Breakfast (days/weekly) �0.122* �0.116* �0.089* �0.085 �0.095* �0.054 �0.153** �0.036
Lunch/dinner watching

TV (days/weekly)
�0.068 �0.025 �0.020 �0.064 �0.023 0.107* �0.028 �0.036

Fast-food (days/weekly) 0.039 0.088* �0.058* �0.003* �0.005* 0.037 0.023 �0.088
Fruits (days/weekly) �0.102* �0.054 �0.076 �0.096* �0.090* �0.022 �0.092* �0.040
Beans (days/weekly) �0.049 �0.023 �0.069 �0.132* 0.021 �0.073 �0.032 0.023
Vegetables (days/weekly) �0.021 �0.126* �0.080 �0.158** �0.090* �0.029 �0.082 0.050
Fried-food (days/weekly) 0.034 �0.006 �0.054 �0.010 �0.002 0.049 0.009 �0.043
Sweets (days/weekly) 0.078 0.056 �0.011 �0.034 0.019 0.098* 0.048 0.006
Beverages (days/weekly) 0.017 �0.023 0.036 0.028 0.006 0.061 �0.022 0.001

Data expressed as a point biserial correlation coefficient. Adjusted by sex, age, body mass index (z-score), socioeconomic status and educational level. *p < 0.05; **p < 0.001.
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was the association between eat beans less times and problems
related to regularity and duration of sleep (OR ¼ 0.88; 95%
CI ¼ 0.78e1.00). Conversely, eat/lunch watching TV was related to
sleep-disordered breathing (OR ¼ 1.15; 95%CI ¼ 1.03e1.28). Finally,
another eating habit that appeared inversely related to sleep dis-
orders was sweet consumption; being so in the case of bedtime
problems (OR ¼ 1.16; 95%CI ¼ 1.03e1.29) and any sleep-related
problem (OR ¼ 1.10; 95%CI ¼ 1.00e1.20). This finding was also
found between fast food intake times and excessive day sleepiness
(OR ¼ 1.30; 95%CI ¼ 1.02e1.66).

4. Discussion

This study aimed to determine the prevalence of sleep-related
problems during the COVID-19 lockdown, as well as to explore
the relationship with eating habits in young population from the
South Region of Brazil. About half of the south Brazilian partici-
pants (48.8%) related suffering from sleep problems, especially
excessive day sleepiness. Similarly, some of the eating behaviors
analysed (higher vegetable and beans consumption, breakfast
more often, eat/lunch more times with parents, and lower sweet
consumption) were associated with a lower prevalence of sleep
disorders during the COVID-19 lockdown in south Brazilian chil-
dren and adolescents.

Scientific literature has pointed out that children and adoles-
cents who sleep less are more likely to consume energy-rich foods,
get higher proportions of calories from fats or refined carbohy-
drates, consume lower proportions of vegetables and fruits, and
havemore irregular meal patterns, and consume snacks more often
than those sleeping more [28]. Our findings reveal that eating less
times per week with parents or more times watching TV, having
breakfast less frequently, lower weekly intakes of vegetables and
beans, as well as greater consumption per week of sweets or fast-
food were associated with some sleep-related problems during
the COVID-19 lockdown. These results coincide with one study
performed by Khan [29] who observed that Canadian children who
frequently ate fast foods, ate in front of the TV or alone as opposed
to around the table with family were more likely to have a sleep of
poor quality. Also, skipping breakfast and eating irregularly has
been strongly associated with poor sleep quality [30]. Some factors
could explain, at least partially, these results. Firstly, due to the
COVID-19 pandemic and the effects of atypical work schedules, it
was recommended to keep a regular schedule for sleep, meals,
work, and social contacts, since these activities are important time
cues that help maintain the entrainment of one's biological clock
[31]. Secondly, the scientific literature has suggested that food
consumption (especially if it comes from energy-dense snacks and
beverages) could increase during TV viewing which could extend
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the total energy intake and, consequently, in body weight gains;
being known this hypothesis as a ‘mindless eating’ [32]. Likewise,
sedentary behavior has been related to unhealthier dietary habits
[33,34]. Thus, preliminary studies in adults indicate that the con-
sumption of energy drinks can interfere with sleep and recent
population-based studies suggest that consumption of energy
drinks is increasing, especially in adolescents [35]. Another study
performed by Sousa [36] among Brazilian adolescents showed that
the fourth quartile of ultra-processed foods (eg sweets, beverages)
was associated with a higher prevalence of poor sleep quality. Also,
fast-food consumption (ie, energy-dense food) was associated with
excessive day sleepiness. Similarly, high saturated fat and sugar
intake are associated with lighter, less restorative sleep with more
arousals [37].

Moreover, eating habits and sleep patterns are associated with
mental well-being (eg depression) [38] and the COVID-19
pandemic has affected mental heatlh [39]. Therefore, the negative
effects of the lockdown on emotional well-being could have
affected eating behavior [40]. Nonetheless, mental health was not
assessed in our study.

On the other hand, our results indicated that lower weekly
consumption of beans had an unprotected effect on sleep disor-
ders related to regularity and duration of sleep. Beans are
tryptophan-rich foods which is an essential amino acid whereby
its influence on sleep has been related to its role in the synthesis of
the brain neurotransmitter serotonin (5-hydroxytryptamine) [5].
To exert this effect, this amino acid has to cross the bloodebrain
barrier where it is utilized to synthesize serotonin, which, in
turn, gets converted into melatonin. Serotonin is the neuro-
transmitter that affects mood and appetite, as well as other pro-
cesses in the body, while melatonin is the vital hormone to
facilitating sleep [41].

In this line, our findings indicated the protective effect of higher
intake of vegetables (rich in vitamins and fiber) in some sleep
disorders, as well as in the non-meeting of the National Sleep
Foundation guidelines during the COVID-19 lockdown. Supporting
this notion, there is also substantial evidence concerning the in-
fluence of B-complex vitamins on sleep. For instance, vitamin B6
serves as a cofactor in the synthesis of serotonin from 5-
hydroxytryptophan and thus indirectly affects the synthesis of
melatonin [30]. Also, vitamin B9 (ie, folic acid) deficiency has been
linked to insomnia and restless leg syndrome [42]. Similarly, low
fiber intake is also associated with lighter, less restorative sleep
with more arousals [37]. Moreover, a higher intake of fresh or
minimally processed foods (eg vegetables) was a protective factor
for poor sleep quality, whereas higher ultra-processed food con-
sumption is a risk factor for poor sleep quality [36]. Also, certain
micronutrient deficiencies have been linked to suboptimal



Fig. 1. Univariate single-level logistic regression analysis with eating healthy habits as independent variables and sleep-related problems as a dependent variable, among south
Brazilian participants. A: Problems related to bedtime; B: Problems related to regularity and duration of sleep; C: Problems related to excessive day sleepiness; D: Problems related
to sleep-disordered breathing; E: Problems related to awakening during night; F: Any problem related to sleep; G: Problems related to nightmares; H: Problems related to meeting
the sleep recommendations.
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Table 3
Final result of the multilevel logistic regression analysis with potential eating healthy habits correlates as predictors and sleep-related problems as a
dependent variable, among south Brazilian participants.

Predictors p

Bedtime problems
Breakfast (days/weekly) 0.85 (0.77e0.94) 0.002
Sweets (days/weekly) 1.16 (1.03e1.29) 0.011

Excessive day sleepiness
Breakfast (days/weekly) 0.88 (0.79e0.98) 0.021
Fast-food (days/weekly) 1.30 (1.02e1.66) 0.033
Vegetables (days/weekly) 0.88 (0.79e0.98) 0.017

Awakenings during the night
Lunch/dinner with parents (days/weekly) 0.87 (0.77e0.99) 0.032

Nightmares
Vegetables (days/weekly) 0.84 (0.73e0.97) 0.019

Regularity and duration of sleep
Breakfast (days/weekly) 0.89 (0.80e0.99) 0.036
Beans (days/weekly) 0.88 (0.78e1.00) 0.044
Vegetables (days/weekly) 0.90 (0.82e1.00) 0.050

Sleep-disordered breathing
Lunch/dinner watching TV (days/weekly) 1.15 (1.03e1.28) 0.009

Any sleep-related problem
Breakfast (days/weekly) 0.85 (0.78e0.92) <0.001
Sweets (days/weekly) 1.10 (1.00e1.20) 0.044

Non-meeting the sleep guidelinesa

Vegetables (days/weekly) 0.87 (0.77e0.99) 0.038

Data expressed as a odds ratio (95% confident intervals). Adjusted by sex, age, body mass index (z-score), socioeconomic status and educational
level. Sleep-related problem selected as a reference group.

a According to the guidelines of the National Sleep Foundation [23].
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hormonal regulation causing disrupted sleep, and also macronu-
trient imbalances have been reported, though not consistently, to
affect sleep [28]. For the sleep guidelines, one study with data from
NHANES (United States) showed that short sleepers, generally
defined as thosewho sleep <7 h/night, consume a smaller variety of
foods (including high-fiber foods such as vegetables) relative to
normal sleepers who report 7e8 h of sleep/night [43].

The main limitation of the present study is represented by the
self-reported questionnaire used, which may lead to the actual
misreporting of data. However, our web-survey was similar to
others that have been frequently employed [2,44]. Another limi-
tation is that the use snowball sampling implies obtaining a non-
probabilistic sample or possible correlations between network
size and selection probabilities. Also, as mentioned previously, the
pandemic has affected mental health and this could be responsible
for changes in lifestyle habits but this was not assessed in the
current study, therefore future studies with these variables are
recommended. Conversely, a strength of our study was represented
by the fact that the surveywas conducted quickly in one of themost
critical periods of the epidemic in Brazil, less than three weeks after
the lockdown. Also, another strength is that, to the best of our
knowledge, this is the first study in evaluating the eating habits
among the young population during COVID-19 lockdown.

It has been hypoyhetized that during the lockdown scenariowas
likely to have had adverse consequences on many factors influ-
encing sleep quality, as many people suffered major changes in
their daily routines, lived with uncertainty and stress, insecurity
about their health and concerns related to the situation and its
duration [45]. Thus, our findings result meaningful from a public
health perspective, since promoting healthy eating habits, could
exert a protective effect in young populations against the devel-
opment of sleep disorders; especially in future possible scenarios of
lockdown. Supporting this notion, it seems to be necessary the
development of intervention programs to prevent and/or treat the
problems found in the analyzed sample with the aim of minimising
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the possible drawbacks that the lockdown has provoked, both in
their quality of sleep and eating habits. In this sense, social and
educational strategies focused on the most vulnerable population
(pre-schoolers, children and adolescents) must be concentrated on
not eating while spending time front screens, eating with parents/
legal guardians, having breakfast (or trying to maintain a fixed
routine with meals), increasing vegetables and beans intake, and
diminishing fast-food and sweets consumption, to prevent the
development of sleep disorders from an eating healthy perspective.
5. Conclusions

Almost half of the south Brazilian young population analyzed
suffered from sleep disorders during the COVID-19 lockdown. The
prevalence of sleep disorders was lower in those participants with
some eating healthy habits. Further studies are required to eluci-
date the mechanism which could further explain the relationship
between sleep disorders and eating healthy habits. Public health
strategies are needed to advise the population about the impor-
tance of sleep, healthy sleep routines, and eating healthy habits to
deal with the COVID-19 pandemic and prevent or diminish long-
term adverse consequences.
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