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ABSTRACT: Objective: To analyze changes in the lifestyles of Brazilian adolescents during the COVID-19
pandemic. Methods: Cross-sectional study carried out with adolescents who participated in the survey “ConVid
Adolescentes — Pesquisa de Comportamentos”. The indicators related to lifestyles before and during the
COVID-19 pandemic were evaluated: consumption of healthy and unhealthy foods, physical activity and
sedentary behavior, smoking and consumption of alcohol. Prevalence and 95% confidence intervals were
calculated for the total population and according to sex and age group. Results: A total of 9,470 adolescents
participated in the study. During the period of social distancing, there was an increase in the prevalence of
vegetables consumption (from 27.34 to 30.5%), frozen foods (from 13.26 to 17.3%), chocolates and sweets
(from 48.58 to 52.51%), and time in front of screens (from 44.57 to 70.15%). On the other hand, there was a
decrease in the practice of physical activity (from 28.70 to 15.74%) and in the consumption of alcohol (from
17.72 to 12.77%). Differences were observed according to sex and age group. Conclusion: The results show
changes in the lifestyle of adolescents and an increase in health risk behaviors.
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MALTA, D.C.ET AL.

RESUMO: Objetivo: Analisar as mudangas nos estilos de vida dos adolescentes brasileiros durante a pandemia
de COVID-19. Métodos: Estudo transversal realizado com adolescentes que participaram do inquérito ConVid
Adolescentes — Pesquisa de Comportamentos. Foram avaliados os indicadores relacionados aos estilos de vida antes
e durante a pandemia: consumo de alimentos saudaveis e alimentos nao saudaveis, pratica de atividade fisica e
comportamento sedentario, tabagismo e consumo de bebidas alcodlicas. As prevaléncias e os intervalos de confianga
de 95% (1C95%) foram calculados para populagio total e segundo sexo e faixa etaria. Resultados: Participaram do
estudo 9.470 adolescentes. Durante o periodo de distanciamento social, foi observado aumento nas prevaléncias
de consumo de hortalicas (de 27,34 para 30,5%), pratos congelados (de 13,26 para 17,3%), chocolates e doces
(de 48,58 para 52,51%), e do tempo em frente as telas (de 44,57 para 70,15%). Por outro lado, houve diminui¢do
da pratica de atividade fisica (de 28,7 para 15,74%) e do consumo de bebidas alcodlicas (de 17,72 para 12,77%).
Diferencas segundo sexo e faixa etaria foram observadas. Conclusdo: Os resultados apontam mudangas nos estilos
de vida dos adolescentes e aumento de comportamentos de risco a saude.

Palavras-chave: Infeccdes por coronavirus. Isolamento social. Estilo de vida. Adolescente.

INTRODUCTION

In order to halt the COVID-19 pandemic, caused by the novel coronavirus (SARS-CoV-2),
public health measures were adopted, including social distancing, in order to reduce physi-
cal contact between people and the risk of virus transmission, in addition to assist in reduc-
ing cases.’

Social distancing is the most effective measure for preventing COVID-19.> However, it is
a difficult experience to face and can have significant impacts on everyone’s lives.>* The pan-
demic also caused significative socioeconomic impacts in the world and in Brazil, with loss
of family income and unemployment, aggravating social and health inequalities.”*

Studies on the effect of social distancing on the lives of adolescents and children are still
scarce. The isolation from loved ones, friends, and teachers, the loss of freedom, uncertainty
about the disease, changes in routine activities, lack of physical space at home, aspects related
to the financial worsening of families and the interruption of classes can cause changes in
behaviors and lifestyles, and can damage the health of children and adolescents.”*

Evidence suggests that when children and adolescents are out of school (for example,
during weekends and holidays), they are physically less active, more screen time, have
sleep problems, and worsen their diet, which results in weight gain and loss of cardio-
respiratory fitness.*” Thus, during the period of social distancing, the effects on adoles-
cents’ health are likely to be more intense, as young people are isolated at their homes,
with no outdoor activities and interaction with friends. A study carried out with children
and adolescents during the COVID-19 pandemic in Italy showed an increase in the con-
sumption of ultra-processed foods, a reduction in the time spent in sports activities, and
an increase in screen time."
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In this context, knowing the impact of the ongoing pandemic on the health of Brazilian
adolescents is extremely necessary to subsidize and guide the health actions directed at this
group, aiming to minimize the adverse effects brought about by the prolonged social dis-
tancing. Thus, the objective of this study was to analyze changes in the lifestyles of Brazilian
adolescents during the COVID-19 pandemic.

METHODS

This is a cross-sectional study conducted with Brazilian adolescents aged 12 to 17, who
participated in the virtual health survey called ConVid Adolescents — Survey on Behaviors
(ConVid Adolescentes — Pesquisa de Comportamentos), which aimed to assess the changes that
occurred in the lives of Brazilian adolescents during the isolation period, a consequence of
the COVID-19 pandemic in the country.

Data collection of ConVid Adolescents took place via the web with a self-administered
questionnaire, using a smartphone or computer with Internet access. The questionnaire
was built using the RedCap application (Research Electronic Data Capture) and addressed
questions about sociodemographic characteristics and changes in lifestyles, routine activ-
ities, mood, and family relationships during the period of social distancing. Information
was collected directly through the Internet and stored on the server of the Institute of
Communication and Scientific and Technological Information in Health of Fundacio
Oswaldo Cruz (ICICT/Fiocruz). All responses were anonymous, and participants did not
have to identify themselves. More details about the survey can be found on the official web-
site of ConVid Adolescents — Survey on Behaviors. "

The invitation made to participants occurred though a chain sampling procedure called
virtual “snowball”."* In the first stage, researchers carrying out the study chose a total of 15
other researchers from different states in Brazil, with previous experience in studies with
adolescents. They sent the survey link to 20 or 30 adults from their social networks who had
teenage children. These adults were asked to invite at least three more parents or guardians
of teenagers. Thus, the invitations sent asked: “Do you have children or are you responsible
for young people aged 12 to 17 years old?” Only those who answered affirmatively received
the free and informed consent form (ICF) with explanations about the study, a link to con-
tacts and clarifications about research, and the request for consent for the participation of the
minor under their responsibility. After acceptance by the responsible adult, the adolescent
received a free and informed consent form (ICF). Only after accepting the ICFE, the respondent
started filling out the questionnaire. In addition, the research coordination sent letters to the
departments of State Secretariats and schools inviting them to forward the link to parents
and adolescents in their respective school communities. With this methodology, the sample
obtained was 9,470 adolescents aged 12 to 17 years old, from June 27 to October 12, 2020.

Since sampling by networks is not probabilistic, in order to obtain a representative sample
of the population, according to geographic location and sociodemographic characteristics,
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weights were calculated using post-stratification procedures.” The sample was calibrated
using data from the Brazilian National Survey on Students” Health (Pesquisa Nacional de
Saude do Escolar - PeNSE), conducted by the Brazilian Institute of Geography and Statistics
(Instituto Brasileiro de Geografia e Estatistica - IBGE) in partnership with the Ministry of Health,
to obtain the same distribution by region of residence, sex, age group (12 to 15; 16 to 17),
and type of school (public; private)."
In the present study, indicators related to lifestyles before and during the COVID-19 pan-
demic were evaluated, namely:
Eating habits
Healthy foods:
Regular fruit consumption: percentage of adolescents who reported consuming
fruit on at least five of the seven days of the week;"
Regular vegetable consumption: percentage of adolescents who reported consuming
vegetables on at least five of the seven days of the week."
Unbhealthy foods:
Frozen food consumption: percentage of adolescents who reported consuming
frozen foods (for example, pizza, lasagna, or other frozen ready dish) on two or
more days of the week;"”
Chocolate and sweet consumption: percentage of adolescents who reported
consuming chocolates and sweets on two or more days of the week;"”
Potato chips consumption: percentage of adolescents who reported consuming
potato chips on two or more days of the week.”

Food consumption variables were assessed by the following questions:
“Usually, before the COVID-19 pandemic, on how many days of the week did
you usually eat these foods?”;
“During the COVID-19 pandemic, on how many days of the week did you start
eating these foods?”.
Physical activity
Enough physical activity: percentage of adolescents who reported practicing
physical activity for at least one hour on five or more days of the week, that is,
at least 300 minutes per week." This indicator was evaluated by the following
questions:
“Before the COVID-19 pandemic, on how many days did you do physical activity
for at least 60 minutes (one hour) a day? For example: playing sports, playing
ball, riding a bicycle, walking, running, taking a Physical Education class, going
to school walking or cycling (add all the time you spent on any type of physical
activity, on each day);”
“During the COVID-19 pandemic, on how many days did you do physical activity
for at least 60 minutes (one hour) a day? (add all the time you spent on any type
of physical activity, on each day).”
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Sedentary behavior: percentage of students who reported spending three or
more hours a day sitting watching television, playing video games, using a
computer, cell phone and/or tablet, or doing other sitting activities, based on
the questions:
“Before the COVID-19 pandemic, how many hours a day did you used to sit
watching television, playing video games, using a computer, cell phone, tablet,
or doing other activities while sitting down? (DO NOT count Saturdays, Sundays,
holidays, or sitting at school);”
“During the COVID-19 pandemic, how many hours a day do you sit watching
television, playing video games, using a computer, cell phone, tablet, or doing
other activities while sitting? (DO NOT count Saturdays, Sundays, holidays, or
sitting time at school or during distance learning activities).”"
Tobacco use: percentage of adolescents who consume tobacco. The following questions
were used to compose this indicator:
“Before the COVID-19 pandemic, did you used to smoke cigarettes? (Yes/No);”
“And during the COVID-19 pandemic? 1 — I didn’t smoke cigarettes; 2 — I am
smoking less than I used to; 3 — I continued smoking with the same frequency;
4 — T am smoking more than I used to; 5 — I had stopped smoking, but I started
smoking again.”

In this indicator, adolescents who answered “yes” to the first question and to options 2,
3, 4, or 5 in the second question were classified as smokers.

Consumption of alcohol: percentage of adolescents who reported consuming alcohol.

The following questions were assessed:
“Before the COVID-19 pandemic, did you used to drink alcohol at parties, going
out with friends, etc.? (Yes/No);”
“And during the COVID-19 pandemic? 1 -1 did not drink alcohol; 2 - I am drinking
less alcohol than I used to; 3 —I continued to drink alcohol with the same frequency;
4 — T am drinking more alcohol than I used to.”

In this indicator, adolescents who answered “yes” to the first question and to options 2,
2, 3, or 4 in the second question were classified as consumers of alcohol.

In this study, the prevalence and respective 95% confidence intervals (95%CI) of the vari-
ables studied were calculated before and during the COVID-19 pandemic. The analyzes were
stratified by sex (male; female) and age group (12 to 15; 16 to 17). To assess the differences
between prevalence before and during the COVID-19 pandemic, the McNemar’s test was
used, with p <0.05 being considered significant.

Research was approved by the National Research Ethics Commission (Opinion No.
4.100.515). Parents or guardians of adolescents previously completed the ICF, followed
by the consent of adolescents themselves. There was no identification of research
participants.
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RESULTS

In this study, 9,470 adolescents were evaluated, of which 50.25% (95%CI 48.58 — 51.91)
were female, 67.68% (95%CI 66.28 — 69.05) were between 12 and 15 years old, and 32.32%
(95%CI 30.95 — 33.72), between 16 and 17 years old.

Table 1 shows the prevalence of consumption of healthy and unhealthy foods before
and during the COVID-19 pandemic. Among the total number of adolescents, there was
an increase in the regular consumption of vegetables (from 27.34 to 30.50%), as well as
among females and males and all age groups. As to fruit consumption, when compared
before and during the pandemic, the prevalence remained stable, except for females, in
which there was an increase. On the other hand, the consumption of unhealthy foods
increased for the total number of adolescents, of both sexes and age groups — frozen foods
(from 13.26 to 17.30%), and chocolates and sweets (from 48.58 to 52.51%). The consump-
tion of potato chips decreased for the total population and in the age group of 12 to 15
(from 25.14 to 24.22%) and increased for the age group of 16 to 17 during the COVID-19
pandemic.

Regarding the practice of physical activity, the prevalence before the pandemic was
28.7% and during the pandemiic, 15.74%. This decrease also occurred in both sexes and age
groups. On the other hand, sedentary behavior increased from 44.57 to 70.15% among the
total number of adolescents, in both sexes and age groups (Table 2).

Regarding tobacco use, 2.58% of adolescents mentioned using it before the pandemic,
and there was no variation in its consumption during the pandemic. As to the consump-
tion of alcohol, 17.72% of the adolescents reported that they consumed them before the
pandemiic, a percentage that decreased to 12.77% during the pandemic. This behavior was
also observed in both sexes and age groups (Table 3).

DISCUSSION

To the best of our knowledge, this is the first survey to assess changes in the lifestyle
of Brazilian adolescents during social distancing, as a result of the COVID-19 pandemic.
The changes observed were increased consumption of vegetables and unhealthy foods, such
as frozen foods, chocolates and sweets; reduced consumption of potato chips; reduction
in physical activity; and increased sedentary behavior. There was no change in tobacco use
and there was a decrease in the consumption of alcohol.

Data from ConVid Adolescentes pointed out that 70% of adolescents adhered to social
distancing during the COVID-19 pandemic, following the behavior of adults, a segment in
which approximately 75% adhered to this practice.' These results show that adolescents
had good adherence to social distancing.

Social distancing is known for being the most widespread measure adopted by author-
ities, and one of the most efficient measures to prevent the spread of the disease and
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Table 1 Consumption of healthy foods and unhealthy foods before and during the COVID-19

pandemic, according to sex and age group Brazil, 2020.
. Before the pandemic — During the pandemic — _

Regular consumption of vegetables

Total 27.34(25.97 - 28.76) 30.5(29.03 - 32.01) <0.001
Female 28.52 (26.89 - 30.22) 32.58(30.82 - 34.39) <0.001
Sex Male 26.15(23.97 - 28.45) 28.38(26.06 - 30.82) <0.001
12to 15 27.81(26.01 - 29.69) 30.95 (29.02 - 32.95) <0.001
-2 16t0 17 26.36 (24.43 - 28.39) 29.55(27.52 - 31.67) <0.001
Regular consumption of fruit
Total 30.89 (29.37 - 32.46) 31.56 (30.05 - 33.12) 0.168
Female 30.54 (28.81 - 32.32) 32.02 (30.25 - 33.83) 0.020
>ex Male 31.25(28.77 - 33.85) 31.1(28.66 - 33.66) 0.603
12to 15 32.58 (30.56 — 34.66) 32.92(30.92 - 34.99) 0.625
B 16t0 17 27.37 (25.35 - 29.50) 28.73 (26.68 - 30.87) 0.102
Inadequate consumption of frozen foods
Total 13.26 (12.11 - 14.51) 17.3(16.08 - 18.59) <0.001
Female 12.93 (11.74 - 14.22) 18.29 (16.94 - 19.73) <0.001
>ex Male 13.6 (11.66 - 15.81) 16.28 (14.28 - 18.50) <0.001
12to 15 13.39(11.85-15.10) 16.53 (14.94 - 18.25) <0.001
= 16t0 17 13.0(11.58 - 14.56) 18.91 (17.21 - 20.75) <0.001
Inadequate consumption of potato chips
Total 25.14(23.65 - 26.69) 24.22 (22.78 - 25.73) 0.029
Female 27.39 (25.66 - 29.18) 26.56 (24.87 - 28.33) 0.175
Sex Male 22.86 (20.47 — 25.44) 21.85(19.54 — 24.35) 0.084
12to 15 26.08 (24.10 - 28.16) 23.93(22.03 - 25.94) <0.001
B 16to 17 23.17 (21.25-25.21) 24.83(22.84 - 26.94) 0.045
Inadequate consumption of chocolates and sweets
Total 48.58 (46.92 - 50.24) 52.51 (50.83 - 54.17) <0.001
Female 54.98 (53.12 - 56.84) 58.06 (56.19 - 59.90) <0.001
> Male 42.08 (39.39 - 44.82) 46.86 (44.12 - 49.63) <0.001
12to 15 47.63 (45.44 - 49.84) 52.03 (49.82 - 54.23) <0.001
= 16t0 17 50.56 (48.26 - 52.85) 53.51(51.20 - 55.80) 0.001

95%Cl: 95% confidence interval.
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Table 2 Physical activity and sedentary behavior before and during the COVID-19 pandemic,

according to sex and age group Brazil, 2020.
. Before the pandemic — During the pandemic — )

Enough physical activity

Total 28.70 (27.24 - 30.20) 15.74 (14.58 - 16.98) < 0.001

Female 24.95 (23.35 - 6.62) 16.41 (14.99 -17.93) < 0.001

Sex Male 32.51 (30.07 - 35.05) 15.06 (13.26 - 17.07) <0.001

12t0 15 27.78 (25.90 - 29.74) 14.88 (13.39 - 16.50) <0.001

e 16to 17 30.61(28.49 - 32.82) 17.55 (15.83 - 19.40) <0.001
Sedentary behavior (= 3 hours)

Total 44.57 (42.92 - 46.23) 70.15 (68.56 - 71.70) <0.001

Female 43.46 (41.72 - 45.42) 70.79 (68.96 — 72.55) <0.001

>ex Male 45.59 (42.85 - 48.35) 69.51 (66.87 — 72.03) <0.001

Age 12t0 15 43.99 (41.81 - 46.19) 68.08 (65.94 - 70.14) <0.001

16to 17 45.78 (43.51 - 48.08) 74.49 (72.41 - 76.46) <0.001

95%Cl: 95% confidence interval.

Table 3 Alcohol and tobacco use before and during the COVID-19 pandemic, according to sex and

age group Brazil, 2020.
. Before the pandemic — During the pandemic — _
% (95%Cl) % (95%Cl) p-value

Tobacco use

Total 2.58(2.17 - 3.10) 2.41 (2.02 - 2.87) 0.294

Sex Female 2.16 (1.69 - 2.76) 2.05 (1.64 - 2.60) 0.590

Male 3.01(2.35-3.83) 2.77 (2.14 - 3.57) 0.359

12to 15 2.11(1.63-2.73) 2.05(1.59 - 2.62) 0.799

e 16to 17 3.56 (2.85 - 4.44) 3.16 (2.49 - 4.00) 0.175
Consumption of alcohol

Total 17.72 (16.64 - 18.85) 12.77 (11.85-13.76) < 0.001

Female 20.38 (18.99 — 21.85) 14.15 (12.99 - 15.40) <0.001

> Male 15.01 (13.43-16.75) 11.37 (9.98 - 12.92) <0.001

12to 15 11.56 (10.38 - 12.87) 8.55(7.52 - 9.71) <0.001

= 16t0 17 30.61(28.61 — 32.68) 21.61(19.90 - 23.43) <0.001

95%Cl: 95% confidence interval.
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reduce the cases of COVID-19."” However, this practice directly affects behavioral changes
and the population’s lifestyle.>*'® The changes in lifestyles and the adoption of unhealthy
habits, which occurred during the period of social distancing, can damage the health of
adolescents."”

As to eating habits, there was an increase in the regular consumption of vegetables for
all ages and sexes in the present study, as well as a reduction in the consumption of potato
chips for the total population and the 12 to 15 age group. On the other hand, there was
an increase in the consumption of frozen foods, chocolates and sweets, and potato chips
among adolescents aged 16 to 17. The consumption of fruits and vegetables is a protective
factor against cardiovascular diseases and type II diabetes.”® Such prevalence were similar to
those found in PeNSE, carried out in 2012, in which fruit consumption among adolescents,
on five days a week, was 29.8% (95%CI 29.1 — 30.5).* However, this consumption is lower
when compared to other European countries, such as Belgium, which reaches about 50%.*

The results seen during the COVID-19 pandemic can be explained by the fact that chil-
dren and adolescents, when staying at home, consume the food prepared at home, main-
taining and expanding the consumption of healthy foods, such as vegetables. However, in
parallel, there was also an increase in the consumption of some unhealthy foods, such as
frozen foods, which may be related to their practicality and ease of preparation. Similar
results were observed in a longitudinal study carried out in Verona, Italy, with 41 obese chil-
dren, which identified that, during the quarantine caused by the COVID-19 pandemic, there
were no changes in vegetable intake, and fruit consumption increased. On the other hand,
the consumption of fries and red meat, as well as of sugary drinks increased significantly."
In this sense, the present study identified a certain paradox in adolescents’ diets, since they
consume both healthy and unhealthy foods concomitantly. The same situation had already
been identified with PeNSE data, in which three dietary patterns were identified: healthy
(27.7%), unhealthy (34.6%), and mixed (37.7%), this last indicating the consumption of both
types of food (healthy and unhealthy).”’ Therefore, this mixed eating pattern did not change
during the COVID-19 pandemic.

The reduction in the practice of physical activity and the increase in sedentary behav-
ior among the adolescents observed in the present study are worrisome. The same con-
clusions were obtained in a study conducted in Verona, Italy, during the first wave of the
COVID-19 pandemic, pointing out that the time spent on sports activities during the pan-
demic decreased by 2.30 hours per week; sleep time increased by 0.65 hours per day; and
screen time increased by 4.85 hours a day."’ In addition, the data found in the present study
are similar to that of global studies, which showed most teenagers remained isolated at
home during the period of social distancing, without conducting outdoor activities and
having no interaction with their friends — which resulted in a reduction in sports practices
and time in physical activity, and in worsening sedentary habits, such as time in front of the
computer and TV screens.

The results indicated may have intense repercussions on health, in addition to changes
in anthropometric measures. Regular practice of physical activity in adolescents influences
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physical and bone development, in addition to increasing the chance of becoming active
adults.?*** In addition, the World Health Organization (WHO) recommends that children
and adolescents do not spend more than two hours in front of the TV. Sedentary behavior,
in addition to increasing cardiovascular risk, decreases energy expenditure and is gener-
ally associated with the consumption of caloric foods and soft drinks.* The current study
adopted the cutoff point used by the WHO, that is, three hours for sedentary leisure, which
includes screen time and other leisure activities considered sedentary, such as talking sit-
ting.”” This time practically doubled during the COVID-19 pandemic, revealing concerns
about changing habits.

As to tobacco use, there was no change before and during the pandemic. However, tobacco
is one of the most important risk factors for the onset of most chronic diseases, making it
relevant to prevent and delay initiation to the habit to reduce the harmful effects of smok-
ing on adolescents.”®” The prevalence of smoking among adolescents found in the pres-
ent study is lower than that observed in PeNSE in 2015 (5.6%; 95%CI 5.3 — 5.9), which can
mean both a reduction in consumption in this age group and the fact that they remain at
home, without interaction with friends and acquaintances,” and with greater difficulty in
obtaining or buying cigarettes.

In the present study, the consumption of alcohol decreased among adolescents during
the COVID-19 pandemic. The consumption of alcohol by adolescents is not recommended
for being a significative risk factor for accidents, violence, depressive disorders, anxiety, fights
at school, bullying, chronic diseases, in addition to being a predictor of the consumption of
alcohol in adulthood.?*** Its consumption among Brazilian adolescents is high (about 25%)***
and is associated with socialization practices, and parties and celebrations with friends.”’
Analysis of PeNSE data shows that parties were the main means of obtaining alcoholic bev-
erages by girls (44%), followed by through friends (23%).?* Thus, the fact that adolescents
adhere to social distancing, staying at home, without participating in parties and without
physical contact with friends, was possibly the main responsible for the reduction of the
consumption of alcohol during the COVID-19 pandemic.

Among the study limitations, data collection over the Internet is discussed, which may
not reach all population strata, considering that not everyone has access to this means
of communication — a fact that can lead to under or overestimation of these indicators’
ratio. This limitation was minimized due to the sample calibration with PeNSE data.
Another limitation refers to the fact that data collection was carried out from June 27
to October 12, 2020, during a singular moment of social distancing, subject to changes
throughout the course of the ongoing pandemic. In addition, information about the
pre-pandemic period was collected during the pandemic, which may be subject to mem-
ory bias. Data collection via the Internet and the chain sampling process are ethically
plausible methods when considering the pandemic context, in addition to the low cost
related to operationalization. Online surveys have emerged as a promising method for
assessing and tracking knowledge, behaviors, lifestyles, and perceptions during outbreaks
of rapidly evolving infectious diseases.
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The data presented in this study suggest a change in behavior among Brazilian ado-
lescents during the pandemic, such as increased consumption of frozen foods, sweets
and chocolates, as well as sedentary behavior, and reduced physical activity. However,
during the pandemic period, vegetable consumption increased, and consumption of
potato chips and alcohol decreased. The support of family members becomes import-
ant, as well as public policies that reinforce healthy behaviors and continuity of care,
especially among adolescents.
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