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Background: COVID-19 (coronavirus disease 2019) is an infectious disease which led to a pandemic.
Social isolation was therefore adopted as the main measure to prevent contamination and maintain
public health. Some changes can occur in stress levels, sleep quality, dietary consumption, and mood
(such as levels of anxiety and depression). The aim of this study is to describe the association and
prediction between social isolation during the COVID-19 pandemic, symptoms of stress, anxiety and
depression, and food consumption self-reported.
Methods: This cross-sectional, quantitative, and descriptive study, with a non-probabilistic sample
design for convenience, was carried out with 1,004 Brazilians, aged between 18 and 85 years old, from
August to December 2020. A virtual questionnaire was applied on socioeconomic and lifestyle data,
changing in food consumption, and Depression, Anxiety and Stress Scale (DASS-21) self-reported. The
data were analyzed applying the chi-square test for comparison between male and female, and a linear
regression was applied to explore associations and predictions of variables that may be strongly asso-
ciated, using anxiety, depression and stress as dependent and self-reported changes in food consump-
tion. The strength of association of each category of independent variables on the levels of change in food
consumption was estimated using b coefficient and 95%CI, in the SPSS software (version 26.0).
Results: Although most declared that consumption remained the same, a small important increase was
detected in some groups such as bread, pasta, potatoes, cassava. The consumption of plant-based foods
remained unchanged according to the data collected. An increase of 13.25% of sugar sweetened bever-
ages, 23.51% of alcoholic beverages, 37.25% of added of sugar, and 20.42% of fast foods was self-reported,
and 52.7% stopped or reduced the practice of physical activity. The self-reported level of stress, anxiety,
and depression reached 38.8%, 40.90% and 32.90. Changes in food consumption to predict stress, anxiety
or depression symptoms were observed in relation to decrease red meat, fish, chicken, eggs, dairy,
vegetables, legumes, and fruits, to increased consumption were associated to dairy, fats, sugar sweetened
beverages, and fast foods.
Conclusions: A remarkable increase in Fast foods and alcoholic beverages were observed. Carbohydrate-
rich foods was associated to stress, and anxiety symptoms. The same was observed in increase of caloric
foods such as fats, sugar sweetened beverages, and fast foods. Besides the decrease of proteins, vitamins,
and fibers sources foods had a strength association with stress, anxiety, and depression symptoms.

© 2022 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.
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Fig. 1. Flow chat of sample collection.
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1. Introduction

The COVID-19 (Coronavirus Disease 2019) is an infectious dis-
ease characterized by severe respiratory system impairment
causing diseases such as pneumonia and lung failure. The city of
Wuhan, capital of Hubei (China), registered the first cases in
December 2019. From that day forward the number of cases spread
around the world [1e4] with the outbreak of the disease emerging
from severe acute respiratory syndrome by coronavirus 2 (SARS-
CoV-2). On March 11, 2020, the World Health Organization (WHO)
declared COVID-19 a pandemic [5].

After spreading across the world in more than 70 countries [6],
the COVID-19 pandemic has become a worldwide public health
chaos. Social detachment was the most widespread strategy to
prevent the contamination and try to control the disease. This new
situation has been known by media and population as social
isolation [7,8]. Outcomes frequently reported, and observed, from
social isolation were stress [8], anxiety, depression symptoms [9]
and insomnia [10].

The increased emotional stress is directly associated with global
health, sleep quality, emotions and mental health [9,11e15]. The
influence of social isolation, enhanced the perception of stress,
danger, discomfort, uncertainty, fear of virus transmission, massive
negative news from the media and social networks, anxiety and
depression [16]. Stressmay raise uncertainty about health, personal
finances, work and unemployment, higher risk of support services
loss, increased consumption of tobacco and/or alcohol, impaired
mental health, changes in sleep and eating patterns [17,18].

Different eating habits or patterns are directly associated with
an increased level of stress. The pandemic higher stress levels have
been associated with social isolation and excessive news about the
new coronavirus, leading to a “food craving” that includes
emotional, behavioral, cognitive and physiological processes [19].
Such changes can modify eating patterns, especially considering
younger people who may have their health compromised in the
future [20]. Anxiety and depression are associated with increased
consumption of carbohydrates and fats, mainly referred as “comfort
foods”. These nutrients are directly involved in an increased pro-
duction of serotonin, which is one of the most important neuro-
transmitters involved in mood balance [19].

Higher stress during the pandemic led to depression and anxi-
ety (due to altered sleep, which has a fundamental role in regu-
lating emotions) [9]. The large number of chemokines [5] and
cytokines released may also be related to neuroinflammation. This,
caused by COVID-19 [12], is a possible reason for increased anxiety
[21] and depression [22] and certainly negatively associated with
mental health [12]. In a current study carried out inWuhan, the first
city in which COVID-19 was detected, people under the age of 35,
who were exposed to more than 3 h of media news, showed
increased anxiety when compared to individuals over 35 and less
exposed to news [15]. On the other hand, children and teenagers
are more likely to develop anxiety and depression during and after
social isolation [23]. Some individuals who had COVID-19 and were
admitted to the intensive care unit may experience, from severe to
mild, malnutrition despite an adequate diet [24]. Considering all
these facts it is important to register and describe the changes of
food consumption, perception of stress, anxiety, and depression
during social isolation in COVID-19 pandemic in Brazilians.

2. Methods

2.1. Study design

This is a cross-sectional, quantitative, and descriptive study,
with a non-probabilistic sample design for convenience.
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2.2. Location, recruitment and data collection

Recruitment and invitation to participate in research and data
collection were carried out. The elaborated questionnaire has been
applied in a virtual environment through Google Forms (https://
docs.google.com/forms) from August to December 2020. At first
the participants had access to an online Free and Informed Consent
Term (ICT), in which they declared the reading and acceptance to
enroll the research. After acceptance of the term, they answered the
questionnaire, with 60 questions divided into three sections: (1)
Socioeconomic and lifestyle data; (2) self-reported assessment of
changes related to food consumption; (3) self-reported assessment
of anxiety, depression, and stress.

Participants were not identified and all the answers were taken
anonymously. Data were collected using a questionnaire online
prepared on Google Forms (Google LLC, Menlo Park, CA, USA), and
stored at the School of Public Health, University of S~ao Paulo (FSP/
USP), followed by complete data analysis. Due to the online appli-
cation of the questionnaire, the study showed a potential selection
bias revealing the participation of people with a higher level of
education and family income, who have access to internet.

2.3. Participants

A total of 1,236 responses were obtained, 232 were excluded for
being duplicated, considering the last answer of each individual.
1,004 responses were eligible, with adults of both biological sexes
(Fig. 1), from all regions of Brazil (2% North; 12% Northeast; 1%
Midwest; 79% Southeast; 5% South). Disclosure was made on social
networks (Facebook, Instagram, Twitter, and WhatsApp) and by
email to capture individuals. The researchers involved in the proj-
ect contributed to the research dissemination.

2.4. Inclusion criteria

Adults (18 years and over); both biological sexes; residents in
Brazil.

2.5. Exclusion criteria

Age under 18 years old; Duplicated data (participants with two
or more responses, the last one sent was considered); Do not wish
to participate.

2.6. Variables

The scores of symptoms of depression, anxiety and depression
were defined as outcomes. The exposures were defined the

https://docs.google.com/forms
https://docs.google.com/forms
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consumption changes of each food group. All analysis were
adjusted by potential confounders as sex, age, education and sleep
hours.

2.7. Measurement

2.7.1. Socioeconomic and lifestyle data
The predetermined socioeconomic data was collected by

(Appendix 1) as follows: age, biological sex (male, female or other),
state, city, color skin or race (white, brown, black, yellow, indige-
nous, without declaration and others), marital status (single, mar-
ried, separated, divorced or widow(er)), education (no education,
incomplete elementary school, complete elementary school,
incomplete high school, complete high school, incomplete college
degree, complete college degree, incomplete post-graduate and
complete post-graduate degree), occupation/profession, family in-
come (from unemployed to above 11 minimum wages), number of
people living in the residence and contact email.

Following section one and exploring lifestyle, another online
questionnaire was predetermined and applied, focusing on sleep
disorders and physical activity. The collected data basis of physical
activity practice was the World Health Organization recommen-
dation, which is a minimum of 150 min of physical activity per
week. The interviewee was asked to inform the actual practice of
physical activity (never practiced, stopped, decreased, no changes,
increased or started), the type of activity, weekly frequency, and
duration (in minutes) per practice. As to sleep: sleep hours (less
than 5 h per night, 5e7 h per night, 7e9 h per night and more than
9 h per night), and perception of changes in the pandemic moment
(more, no changes, less or using sleeping medicine). Considering
social isolation, two questions were asked: staying home in social
isolation and the number of days in isolation. Validated question-
naires were not used in this section, due to the total size (60
questions) and the self-application time of these questions, which
could be unfeasible for the participants.

2.8. Perception of behavior changes in food consumption

In order to be accurate in the analysis of food consumption
behavior modifications, we designed a questionnaire (Appendix 2),
where foods were divided into groups, with adaptations, according
to the guidelines proposed by the Dietary Guidelines for the Bra-
zilian Population: promoting healthy eating, material prepared by
the Ministry of Health in 2005 [25]. As follows: Group 1 - rice,
bread, pasta, potatoes, and manioc; Group 2 e legumes (soy, peas,
chickpeas or lentils); Group 3 - meat and eggs; Group 4 e dairy
(milk, cheese, and yogurt); Group 5 - vegetables; Group 6 - fruits;
Group 7 e fats (oils and fats); Group 8 - sugar. Fast foods, alcoholic
drinks, sugar sweetened beverages, and water intake were
included. Options for changes in self-reporting consumption during
social isolation: Never consumed; Decreased (slightly or a lot); No
changes; Increased (slightly or a lot); And unchanged (never
consumed and no changes) for linear regression.

2.9. Depression, anxiety and stress scale (DASS)

Anxiety, depression and stress were measured according to the
DASS with 21 items (DASS-21) [26,27]. The scale aims to present an
accurate instrument from a psychometric perspective and with the
ability to simultaneously measure and distinguish depression,
anxiety, and stress. It was developed in English with 42 items
distributed in three factors (depression, anxiety, and stress).
However, considering the occurrence of situations in which a
shorter version of the instrument is desirable, the authors
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presented a reduced version of the DASS with 21 items, called
DASS-21 in Portuguese [28].

The score was obtained by the following calculation:
depression ¼ [Q3 þ Q5 þ Q10 þ Q13 þ Q16 þ Q17 þ Q21]*2;
Anxiety ¼ [Q2þQ4þQ7þQ9 þ Q15 þ Q19 þ Q20]*2;
Stress ¼ [Q1 þ Q6 þ Q8 þ Q11 þ Q12 þ Q14 þ Q18] *2. Levels were
classified according to the cutoff ranges for depression (0e9:
normal; 10e12: mild; 13e20: moderate; 21e17: severe; 18e42:
extremely severe), anxiety (0e6: normal; 7e9: mild; 10e14:
moderate; 15e19: severe; 20e42: extremely severe).

2.10. Ethical consideration

The project was approved by the Ethics Committee for the
Analysis of Research Projects at the School of Public Health at the
University of S~ao Paulo (No. 4,232,731).

2.11. Statistical analysis

The data were presented with all conclusions presumed at a
significance level (alpha) less than or equal to 5%. The complete
analysis was performed using SPSS software (Statistical Package for
the Social Sciences) for Windows Version 26.0. Absolute (f) and
relative (%) frequencies were determined for qualitative variables.
In the bivariate analysis, for the quantitative variables, the mean
and 95% confidence intervals (95%CI) were presented, using the
Student's t test for independent samples and chi-square (c2) for the
difference between male and female. A linear regression was
applied to explore associations and predictions of variables that
may be strongly associated, using anxiety, depression and stress as
dependent and self-reported changes in food consumption were
taken as independent variables, adjusted for the continuous vari-
ables age, sex, schooling and hours of sleep. The strength of asso-
ciation of each category of independent variables on the levels of
change in food consumption was estimated using b coefficient and
95%CI.

3. Results

The great majority of the participants was female (84.4%). There
was no significant difference in racial identity/skin color and
Marital Status. But there was a statistically significant difference (p-
value < 0.05) on education. There were fewer male participants
(3.2%) with incomplete higher education than female participants
(10.4%). In general, most study participants report complete college
degree (28.1%) and complete post-graduate degree (44.0%), and
education of minimum complete high school (1.1%) (see Table 1).

Regarding occupation, 87.9% were employed participants and
12.1% unemployed, considering both sexes. Considering unem-
ployment, 10.4% were female and 1.7% male with no relevant sta-
tistic difference. Most participants (32.1%) reported having a family
income over 11 minimumwages (MW), which would be equivalent
to R$ 11,495.01 (US$ 2086,00) or more. However, there was a sta-
tistically significant difference (p-value < 0.05) between male and
female. A greater percentage of women (4.0%) reported having no
income, rather than men (0.2%). Considering the number of people
in the same residence, 50.4% reported having 4 people living at
home and the average age was 39.57 years. The average women
reported having spent 97.59 days in isolation whereas men re-
ported 97.01 days, with no statistical difference between the
groups, as shown in Table 1.

Regarding people’s behavior during social isolation, it was
observed that most part of women (49.11%) left isolation only to
buy food while men (53.50%) left sporadically for other reasons, as
shown in Fig. 2.
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Table 2 refers to physical activity practice. Regarding the
practice of physical activity, although there was no statistical
difference, it is clear that 12.0% reported that frequency increased,
31.4% reduced, 21.3% stopped, and a small number (7.6%) started
to practice physical activity during this period. These reports
show that the pandemic isolation impacted directly on the fre-
quency of physical activity and the overall is that 52.7% stopped
or reduced the frequency. Nevertheless, it can be observed a
statistically significant difference (p-value < 0.05) between the
groups where the male sample reported practicing a longer
period of physical activity than female, 64.76 min, and 40.96 min,
respectively. Considering the weekly frequency of physical activ-
ity, there were no significant difference (p-value < 0.05) It was
noticed, however, that 27.8% never practiced and 21.5% practiced
three times a week. Also, regarding lifestyle, there was no sta-
tistically significant difference (p-value ¼ 0.476) in perception of
sleep changes in the pandemic. Even considering a statistically
significant difference (p-value < 0.05), it has been noticed that in
the self-reported hours of sleep per day, the males reported
sleeping fewer hours than females. Most males (9.4%) reported
sleeping 5e7 h per night, followed by sleeping 7e9 h per night
(5.2%).

Among males and females, a statistically significant difference
(p-value < 0.001) was noticed in males and it has been shown low
consumption of fruits and vegetables per day. Just one serving of
fruits and vegetables (5.0%), and a small sample reported
consuming 4 servings per day (0.9%).

The report of sugar sweetened beverages, alcoholic beverages,
added sugar and fast foods participants consumption, according to
sex (Fig. 3), shows significant increase of sugar sweetened bever-
ages consumption (p-value < 0.05) by the female group, despite not
obtaining a statistically significant difference. It has been noticed an
increase in water consumption (female: 31.52%; male: 36.94%;
supplementary data 1), alcoholic beverages (female: 22.90%; male:
26.75%; supplementary data 1), added sugar (female: 39.20%;male:
Fig. 2. Behavior during social i
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26.75%; supplementary data 1) and fast foods (female: 20.78%;
male: 18.47%; supplementary data 1).

Figure 4 presents data on the reported perception of food con-
sumption changes by group (female andmale). The increase in self-
reported fat consumption by females indicate a statistically sig-
nificant difference (p-value < 0.05) when compared to males. The
majority stated that consumption remained the same, but clearly
some increases in different groups were definitely smaller, such as
bread, pasta, potatoes and cassava, reaching 38.25% for female and
32.48% for male and this worth highlighting.

Considering plant food origins (Fig. 4), most participants re-
ported no change in consumption, although, we can notice an in-
crease of 30.18% in fruits, 23.80% in legumes and 30.98% in
vegetables (Supplementary data 1 and 3). It is important to bear in
mind that the fruits and vegetables servings reported were small,
suggesting that despite the reported increase, the quantities remain
below the recommendation from theWHO [29,30] of 400 g of fruits
and vegetables per day for the prevention of non-communicable
diseases, equivalent to 5 servings per day.

Important data were obtained in the present study in relation to
the self-reported consumption of sugar sweetened beverages, with
an increase of 13.25%, 23.51% in alcoholic beverages, 37.25% in
added sugar, and 20.42% in fast foods (Fig. 3; Supplementary data
1). Furthermore, it has been shown an increase of 37.35% in bread,
pasta, potatoes and cassava, 11.85% in red meat, fish, and chicken,
and 14.64% in fats (Fig. 4. Supplementary data 3). Apart from the
higher results, it is worth noticing that therewas also a reduction or
non-consumption of several food groups such as 24.60% in fruits,
40.24% in chestnuts/oilseeds, and 22.61% in vegetables (Fig. 4;
Supplementary data 3).

The level of stress, anxiety and depression reported showed no
significant difference (p-value > 0.05). However, moderate to
extremely severe depression level observed in the participants was
expressed as 32.90%, anxiety 40.90%, and stress 38.8% as shown in
the data presented in Table 3.
solation according to sex.



Table 1
Socioeconomic and pandemic data description by biological sex.

Data Biological sex (% by group) Total, f (%) p-value

Female, f (%) Male, f (%)

Sex 847 (84.4%) 157 (15.6%) 1004 (100.0%) e

Racial identity/skin color
White 642 (63.9%) 113 (11.3%) 755 (75.2%) 0.709
Brown 12 (1.2%) 3 (0.3%) 15 (1.5%)
Black 161 (16.0%) 45 (3.5%) 196 (19.5%)
Yellow 22 (2.2%) 5 (0.5%) 27 (2.7%)
Indigenous e e e

No declaration 7 (0.7%) e 7 (0.7%)
Others 3 (0.3%) 1 (0.1%) 4 (0.4%)

Marital status
Single 391 (38.9%) 84 (8.4%) 475 (47.3%) 0.214
Married 364 (36.3%) 64 (6.4%) 428 (42.6%)
Separated 18 (1.8%) 3 (0.3%) 21 (2.1%)
Divorced 66 (6.6%) 5 (0.5%) 71 (7.1%)
Widowed 8 (0.8%) 1 (0.1%) 9 (0.9%)

Education
No education e e e 0.007
Incomplete elementary school e e e

Complete elementary school e e e

Incomplete high school 10 (1.0%) 1 (0.1%) 11 (1.1%)
Complete high school 40 (4.0%) 7 (0.7%) 47 (4.7%)
Incomplete College 104 (10.4%) 32 (3.2%)a 136 (13.5%)
Complete College 230 (22.9%) 52 (5.2%) 282 (28.1%)
Incomplete post-graduate 70 (7.0%) 16 (1.6%) 86 (8.6%)
Complete post-graduate 393 (39.1%) 49 (4.9%) 442 (44.0%)

Occupation
Unemployed 104 (10.4%) 17 (1.7%) 121 (12.1%) 0.608
Employed 743 (74.0%) 140 (13.9%) 883 (87.9%)

Family income
0 40 (4.0%) 2 (0.2%)a 42 (4.2%) 0.370
Less than 1 MWa 15 (1.5%) 0 (0.0%) 15 (1.5%)
1e3 MW 128 (12.7%) 25 (2.5%) 153 (15.2%)
3e5 MW 123 (12.3%) 22 (2.2%) 145 (14.4%)
5e7 MW 100 (10.0%) 21 (2.1%) 121 (12.1%)
7e9 MW 92 (9.2%) 17 (1.7%) 109 (10.9%)
9e11 MW 79 (7.9%) 18 (1.8%) 97 (9.7%)
More than 11 MW 270 (26.9%) 52 (5.2%) 322 (32.1%)

People in house
1 118 (11.8%) 16 (1.6%) 134 (13.3%) 0.449
2 221 (22.0%) 33 (3.3%) 254 (25.3%)
3 31 (3.1%) 6 (0.6%) 37 (3.7%)
4 418 (41.6%) 88 (8.8%) 506 (50.4%)
5 44 (4.4%) 11 (1.1%) 55 (5.5%)
More than 5 15 (1.5%) 3 (0.3%) 18 (1.8%)

Mean (IC 95%) Mean (IC 95%) Mean (min e max) p-value

Age 39.82 (38.89e40.76) 38.20 (35.83e40.56) 39.57 (18e82) 0.067
Days of isolation 97.59 (92.80e102.38) 97.01 (84.87e109.16) 97.50 (0e314) 0.248

MW: minimum wage (1 mw equals R$1,044.99 or $190,12).
a Statistically significant difference between female and male (p-value<0.05).
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Regarding changes in food consumption in Table 4, values were
obtained with a statistically significant difference to predict stress
symptoms in relation to decreased or increased consumption of
carbohydrates foods sources, such as bread, pasta, potatoes, cas-
sava, eggs, dairy, fruits, alcoholic beverages, and sugar sweetened
beverages, but a statistically significant difference was observed
only for the decreased consumption of red meat, fish, chicken, le-
gumes, and vegetables. On the other hand, a statistically significant
differencewas observed only for the increase in rice, beans, fats and
fast foods consumption.

The values to anxiety symptoms obtained a statistically signifi-
cant difference in decreased and increased consumption of bread,
pasta, potatoes, casava, dairy, fats, and sugar sweetened beverages,
whereas red meat, fish, chicken, eggs, vegetables, legumes, and
fruits were observed only for decreased consumption, while fast
foods had a statistically significant difference for increased
consumption.
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As showed in Table 4, changes such as decreased and increased
consumption of eggs, dairy, and sugar sweetened beverages had a
statistically significant difference for depression symptoms. Be-
sides, significant values were obtained in the decrease of red meat,
fish, chicken, vegetables, legumes, and fruits, while the increase
was associated with fats, and fast foods.
4. Discussion

4.1. Socioeconomic and lifestyle characteristics

The role of education in eating behavior is remarkable. The
research shows that most of the participants (44.0%) had a complete
post-graduate degree, a positive fact considering that level of educa-
tion is associated with eating behavior. This is seen as protective due
to the greater changes in dietary patterns recognition and greater
ability to be self-aware [18]. In addition, the low level of education is



Table 2
Self-report health, behavior and food intake by biological sex.

Data Biological sex Total
(N ¼ 1004)

p-value

Female
(n ¼ 847)

Male (n ¼ 157)

Practice of
physical activity

f (%) f (%) f (%)

Never 120 (90.2%) 13 (9.8%) 133 (13.2%) 0.101
Stopped 186 (86.9%) 28 (13.1%) 214 (21.3%)
Decreased 260 (82.5%) 55 (17.5%) 315 (31.4%)
No changes 121 (82.9%) 25 (17.1%) 146 (14.5%)
Increased 94 (78.3%) 26 (21.7%) 120 (12.0%)
Started 66 (86.8%) 10 (13.2%) 76 (7.6%)

Physical activity
Time

Mean (IC 95%) Mean (IC 95%) Mean (IC 95%)

Minutes 40.96
(33.12e48.79)

64.76
(35.02e104.49)

44.77
(35.64e53.90)

0.048

Frequency f (%) f (%) f (%) p-value

Never 242 (86.7%) 37 (13.3%) 279 (27.8%) 0.377
1/week 38 (86.4%) 6 (13.6%) 44 (4.4%)
2/week 132 (88.6%) 17 (11.4%) 149 (14.8%)
3/week 178 (82.4%) 38 (17.6%) 216 (21.5%)
4/week 87 (83.6%) 17 (16.4%) 104 (10.4%)
5/week 107 (81.7%) 24 (18.3%) 131 (13.0%)
6/week 41 (78.8%) 11 (21.2%) 52 (5.2%)
7/week 22 (75.9%) 7 (24.1%) 29 (2.9%)

Sleep
during pandemic

f (%) f (%) f (%) p-value

More now 260 (83.9%) 50 (16.1%) 310 (30.9%) 0.476
Same way 355 (82.9%) 73 (17.1%) 428 (42.6%)
Less now 191 (87.6%) 27 (12.4%) 218 (21.7%)
Using sleep

medicines
41 (85.4%) 7 (14.6%) 48 (4.8%)

Sleep hours f (%) f (%) f (%) p-value

<5 h 38 (92.7%) 3 (7.3%) 41 (4.1%) 0.012
5e7 h 420 (81.7%) 94 (18.3%)a 514 (51.2%)
7e9 h 367 (87.6%) 52 (12.4%)a 419 (41.7%)
>9 h 22 (73.3%) 8 (23.7%) 30 (3.0%)
Fruit and vegetable consumption
0 13 (81.2%) 3 (18.8%) 16 (1.6%) 0.000
1 172 (77.5%) 50 (22.5%)a 222 (22.2%)
2 248 (81.6%) 56 (18.4%) 304 (30.5%)
3 222 (88.1%) 30 (11.9%) 252 (25.3%)
4 133 (93.7%) 9 (6.3%)a 142 (14.2%)
5 or more 55 (88.7%) 7 (11.3%) 62 (6.2%)
Food made in home
No 40 (88.9%) 5 (11.1%) 45 (4.5%) 0.392
Yes 807 (84.2%) 152 (15.8%) 959 (95.5%)

a Statistically significant difference between female and male (p-value<0.05).
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also associated with a higher risk for the psychological impact of
COVID-19on individuals, aswell as the lowsocioeconomic status [12].
Higher socioeconomic level can ease management and assure better
diversity of food options and psychological and/or emotional dis-
tractions. Mental issues related to anxiety, depression, stress, sleep
disorders, and alcohol dependence are related to the higher level of
stress at work, the fear of being infected and being a vector for the
family, and discrimination in contracting the disease [31]. Due to the
high level of education, the study participants may have had better
management of eating and emotional behaviors, however, the higher
number of working hours may have contributed to increased stress.

In average, participants reported being 97 days (approximately 3
months) in isolation. Social isolation can lead people to a chronic
stress and perception of loneliness state, and as a consequence,
these feelings can compromise the proper function of the neuro-
endocrine and immune system, leading to higher levels of systemic
inflammation, causing a higher release of pro-inflammatory
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cytokines, impaired immune system and higher risk of chronic
diseases, especially inflammatory diseases [32]. The long periods of
quarantine and isolation, the exploitation of labor rights, and the
uncertainty of the future can contribute to boost stress, anxiety, and
depressive symptoms in younger and higher educated individuals
[31]. The reported increase in stress and inflammation related to
mental health, such as anxiety and stress symptoms, is widely
shown and discussed in the scientific community.

Stress can lead to increased cortisol release, thus being a trigger to
carbohydrates craving, specifically sugar,which perpetuates the cycle
of increased cortisol release [33]. Food choices to reduce inflamma-
tion and/or activity of the hypothalamicepituitaryeadrenal (HPA)
axis, directly reducing cortisol release as well, are strategies to be
adopted in order to guarantee the ability to reduce stress and make
better food consumption choices.

Individualswhowereexposed toCOVID-19viruswere found inthe
minimum physical exercise group in the study byMohseni et al. [34].
Although the importance of regular physical activity iswidely known,
52.7% of the participants reported stopping or reducing the practice of
physical activity (Table 2) during the pandemic. The reduction in the
practice of physical activity was also observed in studies with 700
Chileans [35], with 7,514 Spanish [36], 2,447 Lithuanians [37], and a
percentage of 61.4% in a review study by Chew et al. [38].

4.2. Perception of consumption modification

Ourstudyshowsclearlya reductionornon-consumptionof23.61%
and 23.57% of dairy products, respectively, by females and males
(Fig. 4). It is an important finding since dairy products are excellent
vitamin D source and the adequate serum level of this vitamin has
been proven to be protective against COVID-19 and if there is no
adequate consumption, the protection may not occur properly [34].
Vitamin D deficiency is related to higher disease morbidity and
mortality in individuals with severe COVID-19, especially in older
people [39]. That iswhy the consumption of vitaminD food sources is
emphasized. On the other hand, high consumption of fats can induce
and raise anxiety feelings [40] and possibly increase depression
symptoms, due to an increment in inflammatory processes, alteration
of intestinal microbiota [41] and consequently serotonin reduction
[42]. This fact occurs as the low consumption of food sources of
vitamin D can contribute to increase depression symptoms [43].
Higher consumptionof sugarand/orsugar sweetenedbeveragesmust
be strongly noticed, due to likely being a major contributor in the
perception of stress [33], anxiety and depression. And stress can lead
to increased food consumption, associated with body weight gain, as
observed by Zachary et al. in a quantitative descriptive/correlational
studywith 173 subjects [44].One importantfindingof the study is the
significantly higher consumption of added sugar.

An Italian study which analyzed 3,533 participants, aged 12e86
years, reported the increased consumption of carbohydrate-based
meals such as pasta, pizza, homemade desserts, cereals, and bread
during the isolation of COVID-19 in Italy [45]. However, changes in
eating behavior during the COVID-19 pandemic could be noticed as
well, due to the “new normality” status, leading to the increased
purchase of eggs, milk, fresh vegetables, bread, meat and pasta [46].
The increase in global food consumptionwas observed byChewet al.
[38] in 67.4% people, and in Spanish by Kriaucioniene et al. [37]. In
the present study, consumption of bread, pasta, potatoes, cassava,
eggs, vegetables and greens, fruits, and added sugar was observed in
higher levels than in the previous behavior, when there was no
isolation and pandemic (Figs. 3 and 4). Flavonoids are phytochemi-
cals with proven potential adjuvant therapy for COVID-19, as they
bind to receptors used by the coronavirus, attenuating inflammatory
processes [47]. Although the consumption of fruits and vegetables is
beneficial to health [48,49] due to its phytochemical levels, the



Fig. 3. Beverages, sugar sweetened beverages, added sugar and fast foods consumption by sex.
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increase reported by the participants (Fig. 4), when compared to the
daily portion, is still below the World Health Organization recom-
mendations [29], equivalent to 2 portions, by 30.5% of the partici-
pants, followed by 3 portions (25.3%) and 1 portion (22.2%).

4.3. Stress, anxiety, depression and changes in food consumption

Social isolation is associated with eating habits modification
[50,51]. A study during social isolation period observed similar
Fig. 4. Perception of food group con
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results where 64% of the participants, most of them, did not refer to
any change in food consumption. Factors such as loneliness,
depression symptoms, being single, having a greater number of
stressful events were associated with actual increased consump-
tion, and greater chances of eating less consciously [18]. People
who experience quarantine or isolation may have mental health
issues, such as increased levels of stress, anxiety, depression, mood
swing disorders, psychological distress, insomnia, sleep disorders,
fear, and low self-esteem [52]. Social isolation, stress, anxiety and
sumption self-reported by sex.



Table 4
Linear regression analysis to predict stress, anxiety and depression symptoms
through modification in food consumption reported.

Consumption
changes

Stress Anxiety Depression

b coefficient
(95%IC)

b coefficient
(95%IC)

b coefficient
(95%IC)

Bread, pasta, potatoes, cassava
Unchanged reference reference reference
Decreased 1.75 (0.09e3.41)* 1.70 (0.24e3.17)* 1.18 (�0.39e2.76)
Increased 4.66 (3.15e6.17)* 3.32 (1.99e4.66)* 3.35 (1.92e4.79)
Red meat, fish, and chicken
Unchanged reference reference reference
Decreased 3.53 (2.00e5.06)* 3.46 (2.12e4.81)* 3.31 (1.87e4.76)*
Increased 3.49 (1.42e5.55) 1.39 (�0.43e3.20) 1.76 (�0.19e3.71)
Eggs
Unchanged reference reference reference
Decreased 2.97 (1.09e4.85)* 3.57 (1.92e5.21)* 2.74 (0.96e4.51)*
Increased 1.58 (0.09e3.07)* 1.12 (�0.19e2.43) 1.73 (0.32e3.13)*
Dairy
Unchanged reference reference reference
Decreased 2.09 (0.42e3.76)* 2.42 (0.95e3.89)* 1.59 (0.01e3.17)*
Increased 3.55 (1.90e5.21)* 2.25 (0.79e3.71)* 2.30 (0.74e3.87)*
Vegetables
Unchanged reference reference reference
Decreased 2.44 (0.71e4.16)* 2.36 (0.84e3.87)* 2.53 (0.90e4.15)*
Increased 0.42 (�1.11e1.95) 0.20 (�1.14e1.54) �0.04 (�1.48e1.40)
Legumes (soy, peas, chickpeas or lentils)
Unchanged reference reference reference
Decreased 2.65 (0.91e4.39)* 2.11 (0.58e3.64)* 2.19 (0.55e3.83)*
Increased 1.66 (0.04e3.28)* 0.91 (�0,52e2,34) 0.55 (�0.98e2.08)
Rice and beans
Unchanged reference reference reference
Decreased 0.69 (�0.81e2.18) 0.55 (�0.77e1.87) 0.19 (�1.23e1.61)
Increased 3.52 (1.38e5.65)* 1.15 (�0.73e3.04) 1.30 (�0.72e3.32)
Fats
Unchanged reference reference reference
Decreased 0.56 (-095e2.07) 1.65 (0.32e2.99)* 0.98 (�0.45e2.40)
Increased 5.53 (3.62e7.44)* 3.99 (2.30e5.67)* 4.61 (2.81e6.42)*
Fruits
Unchanged reference reference reference
Decreased 3.68 (2.02e5.34)* 2.94 (1.48e4.41)* 2.12 (0.54e3.70)*
Increased 2.13 (0.60e3.66)* 1.16 (�0.18e2.51) 0.67 (�0.78e2.12)
Chestnuts/oilseeds
Unchanged reference reference reference
Decreased 1.01 (�0.51e2.53) 1.17 (�0.16e2.51) 0.24 (�1.19e1.68)
Increased 0.65 (�1.23e2.54) 0.69 (�0.97e2.34) 0.25 (�1.52e2.03)
Alcoholic beverages
Unchanged reference reference reference
Decreased 1.58 (0.06e3.10)* 0.84 (�0.51e2.18) 1.41 (�0.03e2.85)
Increased 3.07 (1.40e4.74)* 1.22 (�0.26e2.70) 1.50 (�0.08e3.08)
Sugar sweetened beverages
Unchanged reference reference reference
Decreased 1.65 (0.21e3.09)* 2.20 (0.93e3.47)* 1.38 (0.01e2.74)*
Increased 7.24 (5.24e9.24)* 5.67 (3.91e7.44)* 5.57 (3.67e7.47)*
Fast Foods
Unchanged reference reference reference
Decreased 0.11 (�1.36e1.59) 0.53 (�0.77e1.83) �0.21 (�1.60e1.19)
Increased 4.34 (2.49e6.18)* 3.24 (1.61e4.87)* 2.85 (1.10e4.60)*

Model was adjusted by sex, age, education and sleep hours. 95%CI ¼ 95% confidence
interval. *statistically significant difference (p-value<0.05).

Table 3
Depression, anxiety and stress scale (DASS-21) symptoms by biological sex.

DASS-21 Classification Biological sex Total,
N ¼ 1004

Female
(n ¼ 847)

Male
(n ¼ 157)

f (%) f (%) f (%)

Depression Normal 411 (40.9%) 78 (7.8%) 489 (48.7%)
Mild 125 (12.5%) 24 (2.4%) 149 (14.8%)
Moderate 140 (13.9%) 24 (2.4%) 164 (16.3%)
Severe 65 (6.5%) 18 (1.8%) 83 (8.3%)
Extremely
severe

106 (10.6%) 13 (1.3%) 119 (8.3%)

Anxiety Normal 430 (42.8%) 93 (9.3%) 523 (52.1%)
Mild 59 (5.9%) 11 (1.1%) 70 (7.0%)
Moderate 132 (13.1%) 25 (2.5%) 157 (15.6%)
Severe 64 (6.4%) 8 (0.8%) 72 (7.2%)
Extremely
severe

162 (16.1%) 20 (2.0%) 182 (18.1%)

Stress Normal 280 (27.9%) 64 (6.4%) 344 (34.4%)
Mild 228 (22.7%) 43 (4.3%) 271 (27.0%)
Moderate 150 (14.9%) 25 (2.5%) 175 (17.4%)
Severe 104 (10.4%) 16 (1.6%) 120 (12.0%)
Extremely severe 85 (8.5%) 9 (0.9%) 94 (9.4%)

Chi-square: Depression ¼ 4.493 (p-value: 0.343); Anxiety ¼ 5.933 (p-value: 0.204);
Stress ¼ 5.651 (p-value: 0.227).
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boredom are proven reasons to dietary patternmodification [53]. In
this study it was observed that changes in food consumption
mainly for dairy, vegetables, red meat, fish, chicken, fats, fruits,
sugar sweetened beverages, and fast foods had a strength associ-
ation with stress, anxiety or depression symptoms (Table 4).

Stress can increase oxidative stress and inflammation in the
body. Social isolation and loneliness are directly associated with
stress [54], depression, anxiety, and post-traumatic stress [55].
Higher level of pro-inflammatory cytokines release can impact
psychological health and immunity [56], making individuals more
susceptible to infections and systemic inflammations [57]. Man-
aging the psychological changes caused by COVID-19 pandemic is
therefore crucial. That is why some techniques, such as yoga, can
contribute substantially to reduce levels of stress, anxiety, and
depression [58]. Stress management strategies during the COVID-
19 pandemic period can be positive in also perceiving habits and
better food choices.

Higher consumption of carbohydrates is associated with greater
chances of depressed individuals [59], as refined carbohydrates
consumption may contribute to depression [60]. This fact could be
noticed in this study, in which the more depressed participants
were associated with an increase consumption of carbohydrate as
sugar added in beverages. On the other hand, consuming less car-
bohydrates contributes to better sleep, lower levels of stress, and
anxiety [61], as observed in Table 4. Vegetable consumption is
inversely associated with symptoms of stress, anxiety, and
depression (Table 4). As it is important for better mood, depression
[62,63] and stress lower symptoms [64], contributing for global
human health [65], the same association is observed with a lower
consumption of fruits and depressive symptoms [63].

Our study found out that alcohol consumption is associated
with stress symptoms. During the pandemic, an increase in alcohol
consumption was observed [51] and associated with a reduction in
physical activity [35], stress, anxiety and depression [66], as
observed in Fig. 3. About the changes, consumption of sugar
sweetened beverages is associated with stress, anxiety and
depression symptoms in this study, while adding sugar to bever-
ages is associated with depression [67,68] and so is the general
addition of sugar to food [69]. Therefore, avoiding excessive sugar
consumption is vital for the individual's health andmood. The cycle
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good mood with good food choices and bad mood with bad food
choices is frequently observed. Both positive and negative moods
can lead to increased food consumption [70]. As well as different
food, choices can also alter the mood.

The positive aspect of this study is the generation of preliminary
data regarding associations and predictions between mood states
(anxiety, depression and stress) and food group intake, during so-
cial isolation in a pandemic period, which can work as a basis and
lead to the elaboration of larger and more robust future studies. As
to its limitations, we highlight the impossibility of verifying the
effect between the variables. Moreover, as it was an online study, it
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did not allow the participation of individuals without internet ac-
cess, generally low-income people who might have been more
affected. Questions about COVID-19 diagnosis and physical activity
score would also be relevant.

5. Conclusions

Most participants reported not having perceived changes in
eating habits, but on the other hand, a remarkable increase in
added sugar in general was observed. Fast foods and alcoholic
beverages, increased levels of stress, anxiety and depression and
low physical activity levels were reported. The consumption of
carbohydrate-rich foods was associated with stress and anxiety
symptoms. The increase of caloric foods such as fats, sugar sweet-
ened beverages and fast foods were associated to stress, anxiety
and depression symptoms. Moreover, the decrease in proteins, vi-
tamins and fibers sources foods as red meat, fish, chicken, eggs,
dairy, vegetables, and fruits had a strong association with stress,
anxiety, and depression symptoms. Therefore, future studies that
assess mental health and nutrition are important to measure the
impact during the COVID-19 pandemic.
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