REVISTA DE
NUTRICAO

Brazilian Journal of Nutrition

Collective Health

Editor
Carla Cristina Enes

Conflict of interest
The authors declare that there is no
conflicts of interest.

Received
December 12,2023

Final version
December 18, 2024

Approved
February 12, 2025

Prevalence of overweight among
adolescent students attending
public technical schools during the
COVID-19 pandemic: an analysis of
the disease associated factors

Prevaléncia de excesso de peso entre
adolescentes estudantes de escola técnica
publica durante a pandemia de COVID-19:
uma analise dos fatores associados

Claudia Rosana Trevisani Corréa' (s , Maria Antonieta Barros Leite Carvalhaes’

Universidade Estadual Paulista “Julio de Mesquita Filho”, Faculdade de Medicina de Botucatu, Programa de
Pos-Graduagdo em Saude Publica. Botucatu, SP, Brasil. Correspondence to: MABL CARVALHAES. E-mail:
<maria.carvalhaes@unesp.br>.

Article based on the thesis of CRT CORREA, entitled “Prevaléncia de excesso de peso entre adolescentes estudantes de
escola técnica publica durante a pandemia de COVID-19: uma andlise dos fatores associados”. Universidade Estadual
Paulista “Julio de Mesquita Filho”, 2023.

How to cite this article: Corréa CRT, Carvalhaes MABL. Prevalence of overweight among adolescent students
attending public technical schools during the COVID-19 pandemic: an analysis of the disease associated factors. Rev
Nutr. 2025;38:6230242. https://doi.org/10.1590/1678-9865202538e230242

ABSTRACT
Objective
Identify factors associated with excess weight in adolescents during the COVID-19 pandemic.

Methods

Cross-sectional study with 302 students from an integrated high school/technical education
unit. A digital questionnaire was used with questions about time spent on screens, amount of
sleep hours (Mini Sleep Questionnaire), eating habits in front of a screen, food consumption,
physical activity, socioeconomic variables and obesity in parents. In order to assess nutritional
status, weight and height were used as informed by the respondents. Descriptive statistics and
regression analyses were produced to identify factors associated with excess weight, defined
as BMI Z-score>1.0.

Results

Excess weight was present in 28.5% of the students and obesity (BMI Z-score>2.0) in 8.9%.
Four out of ten students reported eating their main meal in front of the screen every day of
the week; 87.7% had poor sleep quality and 29.9% slept less than 7 hours/night. Only 29.8%
performed the daily physical activity recommendation. Those in the 3rd tertile of total screen
time tripled the chance of being overweight (OR=3.35, 95% CI=1.62-6.89) and eating meals in
front of screens 5 or more days/week multiplied that chance by 3.25 (OR=3.25; 95% CI=1.63-
6.49. Having the mother with low education was a protective factor for being overweight
(OR=0.37;95% CI=0.16-0.84).
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Conclusion

Even during the pandemic period, students with more screen time and those who regularly ate meals in front
of a screen were more likely to be overweight, confirming the negative role of these factors on adolescents’
nutritional status.

Keywords: Adolescent behavior. Cross-sectional Studies. Food, processed. Nutritional status. Screen time.

RESUMO

Objetivo
Identificar fatores associados ao excesso de peso em adolescentes durante a pandemia de COVID-19.

Meétodos

Estudo transversal com 302 estudantes de unidade de ensino médio/técnico integrados. Utilizou-se de questiondrio
digital com questdes sobre tempo em telas, quantidade do sono (Mini Sleep Questionnaire), hdbito de refei¢Ges
frente a tela, consumo alimentar, atividade fisica, varidveis socioeconémicas e presenca de obesidade nos pais.
Para avaliacdo do estado nutricional utilizou-se peso e altura, informados pelo estudante. Foram produzidas
estatisticas descritivas e andlises de regressdo para identificacéo dos fatores associados ao excesso de peso,
definido como escore-Z de IMC=1,0.

Resultados

Excesso de peso esteve presente em 28,5% dos estudantes, obesidade (escore-Z de IMC>2,0), em 8,9%. Quatro
em cada dez estudantes informaram fazer a refeicdo principal em frente a tela em todos os dias da semana;
87,7% apresentaram md qualidade do sono e 29,9% dormiam menos de 7 horas/noite. Apenas 29,8% alcancaram
a recomendacgdo de atividade fisica didria. Estar no 3° tercil de tempo de tela triplicou a chance de excesso de
peso (OR=3,35, IC 95%=1,62-6,89) e fazer refeicées em frente a telas 5 ou mais dias/semana multiplicou por 3,25
(OR=3,25; IC 95%=1,63-6,49) esta chance. Ser filho de méde com baixa escolaridade foi fator de protecdo para o
excesso de peso (OR=0,37, IC 95%=0,16-0,84).

Conclusao

Mesmo no periodo pandémico, estudantes com maior tempo em telas e aqueles que faziam reqularmente as
refeic6es diante de tela apresentaram mais chances de excesso de peso, confirmando o papel negativo destes
fatores sobre o estado nutricional de adolescentes.

Palavras-chave: Comportamento do adolescente. Estudos transversais. Alimento processado. Estado nutricional.
Tempo de tela.

INTRODUCTION

Adolescence, between the ages of 10 and 19, is a challenging transitional period. This period
is marked by the search for identity and changes in lifestyle habits, which may include harmful
behaviors [1,2]. Between 1975 and 2016, there was an increase in the global prevalence of obesity in
youth aged 5 to 19 years; this growth was from 0.7% to 5.6% in females and 0.9% to 7.8% in males
[3]; with projection for the year 2022 indicating a continuous growth in the number of overweight
people [4]; it is estimated that one billion individuals with obesity will reach this mark by 2030 on
a global scale.

The consumption of Ultra-Processed Foods (UPF) emerges as a focal point of concern due toiits
high consumption, as well as its connection to the development of excess weight and chronic diseases
(arterial hypertension, dyslipidemia, type 2 diabetes, atherosclerosis and metabolic syndrome) in
adulthood [5,6]. In addition, other risk factors, such as short duration and poor quality of sleep [2],
lack of time dedicated to daily physical activity [7], and increased screen time [8], also contribute
to the scenario of excess weight growing.

Addressing the prevention of overweight among adolescents requires an in-depth analysis
of the determinants, including both socioeconomic and behavioral aspects. This understanding is
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critical for the development of effective strategies that encourage healthy habits in this changing
population [9]. Furthermore, it is important to consider the additional challenges that have arisen
due to the Coronavirus Disease 2019 (COVID-19) pandemic, which have had significantimpacts on
adolescents’ living standards and daily routines.

To assess the prevalence of behavioral factors potentially associated with the nutritional
status and their association with excess weight in adolescents during the COVID-19 pandemic.

METHODS

Design and participants

This is a quantitative, cross-sectional study. The sample included 302 students, out of 400
students enrolled in the T, 2" and 3" years of a High School integrated with Technical Education
(ETEC Darcy Pereira de Moraes). This is a technical high school located in Centro Paula Souza, in
the municipality of Itapetininga, State of Sdo Paulo. The survey was conducted in 2021, a period
when in-person classes were discontinued as a health measure to contain the pandemic. The
questionnaires were completed online, using the Google Forms, after obtaining the signed Free
and Informed Consent Form from parents and the Free and Informed Assent Form from students,
with 75.5% adherence.

Data collected

The participants’ socioeconomic and demographic conditions were investigated using
questions taken from the 2010 IBGE sample questionnaire [10]: gender, age, race, course enrollment,
housing conditions, number of residents in the house, parents’ education and family income.

Information regarding weight and height was self-reported, an option supported by evidence
of reliability in this method [11]. From these data, the Body Mass Index (BMI) and BMI Z-score
were calculated according to the age and gender of the participants. The cutoff points were: for
underweight (BMI Z-score by age <-2); eutrophy (BMI Z-score by age =-2 and <+1); overweight
(BMI Z-score by age >+1 and <+2) and obesity (BMI Z-score by age >+2) according to the WHO
recommendations published in 2007. The BMI Z-score calculation was performed with the AnthroPlus
software [12], according to the 2007 WHO references.

The student’s perception of their parents’ nutritional status was also investigated, considering
obesity, with the following alternatives: neither parent was obese, only the father, only the mother,
or both parents were obese.

Screen time was assessed with questions about the daily time spent in front of the following
screen: TV, computer, cell phone, and video game. By adding up the time spent on each type of
device, the variable total daily screen time was obtained and was categorized into tertiles.

Sleep quality was assessed using the Mini Sleep Questionnaire [13], which contains 10 questions
with seven answer options that generate a score. A score between 10 and 24 points indicated good
quality and above that it was an indication of poor quality. Sleep duration was also categorized as
meeting or not meeting the standard recommendation of 8 to 10 hours sleep.

Physical activity was assessed using the International Physical Activity Questionnaire [14],
short version, with 8 questions that allow an estimation of the time spent in moderate to vigorous
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intensity activities during the 7 days of the week. In order to be considered “physically active”
the adolescent should perform at least 60 minutes per day workout, according to the WHO [15].

The definition of UPF was adopted according to the NOVA Classification [16]. The weekly
consumption frequencies (ranging from 0 to 7) of the following foods were investigated: sweets,
artificial juice, soft drinks, fast food, stuffed cookies, ultra-processed meats, instant noodles and
packaged snacks. For descriptive purposes, the maximum, minimum and median weekly frequency
for each UPF was calculated. A summary variable of weekly UPF consumption was created, ranging
from 0 to 56; it was later categorized into tertiles: first tertile or lowest consumption (<11), second
tertile or intermediate (211 and <17) and third tertile (=17), highest consumption.

The frequency of meals in front of the screen was investigated, with responses divided
into: never or rarely, 1to 4 times/week, 5 or 6 times or more/week and daily during the week, later
categorized as never or rarely, 1to 4 times/week, 5 or more times a week. During the pandemic,
there was no distribution of school meals. A question was included in the questionnaire asking
who prepared the adolescent’s lunch. The alternatives were: “Someone in the family prepares and
the meal is offered ready-made to the adolescent”, “Adolescent prepares his/her own meal”, or
“Adolescent helps prepare the family meal”.

Statistical analysis

After classifying the adolescents’ nutritional status (underweight, normal weight, overweight
and obesity), the initial analyses involved comparing the frequency distribution of adolescents
according to the nutritional status and exposure factors, with the differences being assessed using
Pearson’s chi-square test. All variables that showed association at this stage at a level of p<0.20
were selected for multivariate regression analysis, aiming to identify factors associated with excess
weight (overweight and obesity together). This generated adjusted Odds Ratio (OR) values and 95%
confidenceinterval (95% Cl). The analyses were performed using the IBM®SPSS®v. 20 software. The
level of statistical significance adopted was p<0.05.

All study procedures were reviewed and approved by the Research Ethics Committee of
the Botucatu School of Medicine, Universidade Estadual Paulista “Julio de Mesquita Filho” (CAAE:
16722819.9.0000.5411).

RESULTS

The study involved a population of 302 adolescents, the majority of whom were female
(64.6%), having 16.2 years average age, and who attended different vocational courses offered in
the high school. The students were distributed between the 1st, 2nd, and 3rd grades: 31.8%, 36.8%,
and 31.4%, respectively. The majority identified themselves as being of white complexion; 72.8%
lived in their own homes, located either in the central region or on the outskirts of the city, with a
minority living in rural areas. The average family size was 3.94 members, with the majority belonging
to families with an income between 1and 3 minimum wages. Parental education varied, with 42.4%
of fathers and 47.4% of mothers having nine to 11years education, although some students did not
know their parents’ education level. With regard to parental obesity, 6.0% of participants reported
that both parents were obese, while the same 6.0% mentioned that only the father (7.3%) or only
the mother (7.9%) was obese. The proportion of students with obesity (8.9%) or underweight (8.6%)
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was similar. More than a quarter (28.5%) were overweight (28.7% girls and 28.1% boys). Regarding
behaviors that caninfluence the nutritional status of adolescents, it is noteworthy that 40% of them
reported eating meals in front of screens (TV, cell phone, computer) every day of the week. Only 13%
stated that they prepared the main meal (lunch) alone. The majority (87.7%) had poor sleep quality,
with almost one third (29.9%) sleeping less than 7 hours per night. Regarding physical activity, less
than a third (29.8%) met the recommendation of practicing moderate or intense activities for at
least 1 hour every day of the week (Table 1).

Table 1- Adolescents and their families’ socioeconomic and demographic characteristics, nutritional status and behavioral variables
(N=302). ETEC Darcy Pereira de Moraes, Itapetininga/SP, 2021.

1of2
Frequency
Characteristics of participants
N %

Gender

Male 107 35.4

Female 195 64.6
Age range (years))

14 and 15 83 27.5

16 and 17 182 60.3

18 and 19 37 12.2

Average age - 16.2 years (SD=1.052) - -
Course

Integrated High School - Administration 96 31.8

Integrated High School - Secretarial 82 27.2

High School - Human Resources 96 31.8

High School - Languages 28 9.2
Grade

st 96 31.8

2nd m 36.8

3rd 95 314
Skin color (self-reported)

White 213 70.5

Black 10 33

Yellow 7 2.3

Brown 72 239
House

Own 220 72.8

Rented 66 219

Granted 16 5.3
No. of Residents

<2 29 9.6

3and 4 187 61.9

Sand 6 80 26.5

Above 7 6 2.0
Region of the city where you live

Neighborhood on the Outskirts 17 38.7

Central Region m7 38.7

Gated community 4 13

Housing complex (CDHU, COHAB, CNH) 19 6.4

Rural region (farm. ranch. farm) 45 14.9
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Table 1- Adolescents and their families’ socioeconomic and demographic characteristics, nutritional status and behavioral variables
(N=302). ETEC Darcy Pereira de Moraes, Itapetininga/SP, 2021.

20f2
Frequency
Characteristics of participants
N %

Father’s education (years)

Tto4 23 76

5to8 4t 14.6

9toM 128 42.4

>12 81 26.8

Unknown 26 8.6
Mother’s education (years)

Tto4 27 8.9

Sto8 24 8.0

9toM 143 47.4

>12 90 29.7

Doesn’t know 18 6.0
Family income (minimum wage)

Zero to 1(<R$1.100.00) Lk 14.6

>1to 3 (from R$ 1.100.01 to R$ 3.300.00) 155 51.3

>3 (>R$ 3.300.01) 103 341
Parental obesity

Neither parent 237 78.5

Only the father 22 73

Only the mother 24 79

Both parents 18 6.0
Unknown 1 03
Body Mass Index - Z-score for age

Underweight 26 8.6

Eutrophic 190 62.9

Overweight 61 20.2

Obese 25 83
Meal in front of the screen

Never or rarely 110 36.4

1to 4 times/w [A 4.6

5to 6 times/w 27 8.9

Every day 121 401
Meal preparation - Lunch

Meal ready served 170 56.3

Prepare own meal 39 129

Help prepare the meal for the family 93 30.8
Sleep quality

Good quality 37 12.3

Poor quality 265 87.7
Hours of sleep per night

Under 7 hours 90 29.8

Between 7 and 7:59 146 48.3

Between 8 and 8:59 49 16.2

Over 9 hours 17 5.7
Physical Activity - Meets recommendations

Yes 90 29.8

No 212 70.2

The most frequently consumed UPF by adolescents were sweet treats, soft drinks, and
ultra-processed meats. Approximately half of the adolescents consumed sweet treats and ultra-
processed meats in three or more days of the week; soft drinks were consumed on two days, and
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fast food on one day. The average daily time spent in front of screens was very high: 10.02 hours
(SD=3.426), median 10 hours, with a minimum of Thour and 30 minutes (1.50) and maximum of 20
hours, adding up the time spent on TV, video games, computers, and cell phones. The medians were
higher in overweight (11 hours) and obese (12h45 minutes) students compared to those who were
underweight (8h30 minutes) and eutrophic (9h15 minutes). These data are not shown in Tables.

Table 2 shows the frequencies of students with different nutritional statuses (underweight,
normal weight, overweight and obesity) in relation to the socioeconomic and demographic variables
and parental nutritional status. The frequency of overweight and obesity was higher in adolescents
whose mothers had higher education levels (p=0.030). When both parents were not obese, the
frequency of overweight students was the lowest, but when only the father was obese, the proportion
of obese adolescents was the highest (p-value=0.003).

Table 3 shows the frequencies of students according to nutritional status and different
behaviors during meals, sleep quality, physical activity and screen time. It is noteworthy that eating

Table 2 - Distribution of adolescents according to their nutritional status and the sociodemographic variables and perception of parents' nutritional status.
ETEC Darcy Pereira de Moraes, Itapetininga/SP, 2021.

Low weight Eutrophy Overweight Obesity Total
Variables p-value
N % N % N % N % N %

Gender 0.600
Male n 10.3 66 61.7 19 17.8 n 10.3 107 344
Female 15 7.7 124 63.6 42 21.5 4 7.2 195 64.6

Age range 0.993
14 and 15 6 7.2 51 61.4 19 229 7 8.4 83 275
16 and17 17 9.3 15 63.2 35 19.2 15 8.2 182 60.3
18 and 19 3 8.1 24 64.9 7 18.9 3 8.1 37 12.3

Skin color 0.589
White 20 9.4 134 62.9 4t 20.7 15 7.0 213 70.5
Not white 6 6.7 56 62.9 17 191 10 1.2 89 29.5

House 0.429
Own 20 9.1 144 65.5 40 18.2 16 73 220 72.8
Rented 6 91 35 53.0 17 25.8 8 121 66 219
Granted 0.0 1l 68.8 4 25 1 6.2 16 5.3

Number of residents 0.569
<2 0 0 20 69.0 5 17.2 4 13.8 29 9.6
3and 4 15 8.0 121 64.7 36 19.3 15 8.0 187 61.9
Sand 6 10 12.5 45 56.2 19 23.8 6 7.5 80 26.5
Above 7 1 16.7 4 66.7 1 16.7 0 0.0 6 2.0

Father’s education (years of study) 0.586
Up to 8 years n 1.8 57 61.3 17 18.3 8 8.6 93 30.8
Above 8 Years 15 7.2 133 63.6 Lty 211 17 8.1 209 69.2

Mother’s education (years of study) 0.030
Up to 8 years 5 7.2 53 76.8 6 8.7 5 7.2 69 22.8
Above 8 Years 21 9.0 137 58.8 55 23.6 20 8.6 233 77.2

Obese parents 0.003
None 22 9.3 159 671 38 16.0 18 76 237 78.5
Only the mother 3 12.5 12 50.0 8 333 1 4.2 24 79
Only the father 1 4.5 10 455 6 27.3 5 22.7 22 73
Both of them 0 0.0 8 Lb 4 9 50.0 1 5.6 18 6.0

Family Income (minimum wages) 0.180
Zero to [< R$1.100,00] 2 4.5 31 70.5 4 91 7 159 Lty 14.6
>1to 3 (from R$1.100,01 to R$ 3.300,00) 13 8.4 96 61.9 34 219 12 7.7 155 51.3
>3 [>R$3.300,01] 1 10.7 63 61.2 23 20.2 6 5.8 103 341
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meals in front of a screen every day of the week was associated with a higher prevalence of obesity
among students. In addition, the frequency of overweight was higher among students who prepared
their own meals at lunch, compared to those who only helped with the preparation. No significant
differences were observed in the frequency of overweight between adolescents who followed or not
the recommendations for sleep duration. On the other hand, adolescents who spent more time in
front of the screen, especially those in the third tertile of total time, exhibited a higher prevalence
of overweight and obesity. It is worth noting that the prevalence of overweight was higher among
students who met the recommendations for time and frequency of daily physical activity.

Table 3 also shows the weekly frequency with which adolescents had their meals in front of
some type of screen (p=0.003), the adequacy of sleep duration (p=0.003) and the total screen time
(p=0.003). The variables investigated, according to the established criteria (p<0.20) as possible risk
factors for the presence of excess weight included family income and responsibility for preparing
the adolescent’s lunch, identified as potential confounding variables.

To assess the specific effect of each variable, a multiple logistic regression model was adjusted,
the outcome of which was overweight (yes or no) compared to normal weight. Underweight
adolescents were excluded from this analysis. The results are shown in Table &.

Table 3 - Distribution of adolescents according to their nutritional status and behavioral variables. ETEC Darcy Pereira de Moraes, Itapetininga/SP, 2021.

Low weight Eutrophy Overweight Obesity Total
Behavioral variables p-value
N % N % N % N % N %
Frequency score UPF consumption 0.533
1t Tertile (<11 UPF/week) 9 9.0 64 64.0 17 17.0 10 10.0 100 331
2" Tertile (=11 and <17 UPF/week) 10 10.3 S4 55.7 25 25.8 8 8.2 97 321
3 Tertile (=17 UPF/week) 7 6.7 72 68.6 19 18.1 7 6.7 105 34.8
Meal in front of TV, cell phone or computer 0.003
Never or rarely " 10.0 82 4.5 13 1.8 4 3.6 10 36.4
1to 4 times/week 02 4.5 28 63.3 8 18.2 6 13.6 L4 14.6
5 or 6 times/week 1 37 20 741 06 22.2 0 0.0 27 8.9
Every day 12 9.9 60 49.6 34 281 15 2.4 121 401
During the Pandemic at lunchtime 0.067
Ready meal offered 19 1.2 103 60.6 32 18.8 16 9.4 170 56.3
Prepare own meal 3 77 19 48.7 12 30.8 5 12.8 39 129
Help the family prepare A 43 68 731 17 18.3 4 4.3 93 30.8
Sleep quality 0.245
Good 3 8.1 28 75.7 3 8.1 3 8.1 37 12.3
Difficulty sleeping 23 8.7 162 61.1 58 219 22 8.3 265 87.7
Sleep duration 0.003
Under 7h 1l 12.2 48 533 23 25.6 8 8.9 90 29.8
Between 7am and 7:59am n 75 96 65.8 23 15.8 16 1.0 146 48.3
Between 8am and 7:59am 4 8.2 38 776 7 4.3 0 0.0 49 16.2
Between 9am and 9:59am 0 0.0 7 46.7 8 533 0 0.0 15 5.0
Above 10h 0 0.0 1 50.0 0 0.0 1 50.0 2 0.7
Meets the FA recommendation for the age group 0.199
Yes 7 7.8 52 57.8 19 211 12 13.3 90 29.8
No 19 9.0 138 65.1 42 19.8 13 6.1 212 70.2
Total screen time (hours) 0.003
1t tertile (1.50 to 8 hours) 12 1.7 Th 71.8 4 13.6 3 29 - -
2" tertile (8 to 12 hours) 8 8.2 64 66.0 20 20.6 5 52 - -
3tertile (12 to 20 hours) 5 5.4 49 52.7 25 269 4 151 - -

Note: FA (Physically active).
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Variable OR (95% Cl) p-value
Parents obesity

None 1.00 1.00 1.00

Only the mother 1173 0.432 3186 0.754

Only the father 1.962 0.684 5.830 0.210

Both parents 2.213 0.693 7.061 0.180
Physically active (=60 minutes/day = 7 days a week)

Did not answer 0.715 0.381 1.339 0.294
Meal in front of the screens

None 1.00 1.00 1.00

1to 4 times/week 2146 874 5.273 0.096

5 or more times/week 3.252 1.628 6.495 0.001
During the Pandemic at lunchtime

Meal ready served 1.00 1.00 1.00

Help the family prepare 1.382 0.593 3.219 0.453

Prepare own meal 0.740 0.378 1.448 0.380
Sleep time

Less than 8 hours 1.051 0.515 2146 0.891
Maternal Education

Above 8 years 1 - -

Up to 8 years 0.372 0.165 0.838 0.017
Screen time in tertiles

1t Tertile (<1.50 to 8 hours/day) 1.00 1.00 1.00

2" Tertile (=8 and <12 hours/day) 1.819 0.863 3.836 0116

3 Tertile (212 hours/day) 3.345 1.624 6.890 0.001

Screen time, maternal education and eating in front of screens were identified as risk factors
for overweight. Students in the third tertile had more than three times the chance of being
overweight (OR=3.345, 95% Cl=1.624-6.890), compared to students in the first tertile. Eating in
front of screens 5 or more days a week multiplied the chances of being overweight by 3.25 (OR=3.252;
95% Cl=1.628-6.495), compared to students who did not do so.

Adolescents with mothers who had studied more than 8 years had a higher chance of being
overweight, while having a mother with less than 8 years education reduced this chance by 62.8%
(OR=0.372,95% CI=0.165-0.838). No relationship was identified between overweight and parents’
obesity and also with sleep time.

Allthese results are independent of each other and were adjusted for gender, physically active
individuals and parental nutritional status; these are variables that did not reach the stipulated
statistical significance (p<0.05) to establish an association with excess weight, but were maintained
in the model because they were potentially capable of exerting some confounding effect.

DISCUSSION

This study revealed that, during the COVID-19 pandemic, the majority of adolescent students
atatechnical school presented habits and behaviors associated with health and nutritional problems
[17]. Most of them did not comply with physical activity recommendations and the time spent on
screens/electronic devices was very high, greater than the time spent in classes. Eating meals in
front of screens was frequent and the quality and quantity of sleep was unsatisfactory for most
participants. These results represent a situation of concern: high prevalence of risk factors for
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chronic non-communicable diseases and obesity in adolescents during the COVID-19 pandemic,
corroborating similar findings in an international study [18].

The fact that more than % (28.5%) of adolescents were overweight is a cause for concern.
This rate is close to that reported in a study carried out in Spain (23.1%) [19] , but it is lower than
that reported in other national studies, carried out before the pandemic period: in the Brazilian
Northeast (32.5%) [20]; in the interior of the State of Sdo Paulo (47%) [7]; reaching 87.2% in studies
in Southern Brazil [21].

Eating meals in front of screens 5 or more times a week was shown to be a common practice
among students and this habit increased the chance of being overweight by 3.25 times (OR=3.252,
95% C11.628-6.495), compared to the students who did not adopt this habit. Data from the Pesquisa
Nacional de Saude do Escolar de 2015 (2015 National School Health Survey) [22] and another Brazilian
study [23] associated unhealthy eating patterns to eating while studying or watching TV; thereis a
study showing that the habit of eating while browsing the web increases the chance of consuming
UPF [24]. It is known that frequent screen use negatively affects eating habits, promoting careless
and practical eating trends, contributing to excess weight [24]. On the contrary, mindful eating, the
practice of eating with full attention, has been associated with more conscious and healthy food
selection, being considered a self-care approach [25].

However, a result that is difficult to interpret was the higher mean consumption of UPF among
eutrophic adolescents and, in contrast, the lower mean among obese individuals, suggesting the
possibility of reverse causality. Perhaps overweight adolescents were trying to change their diet to
lose weight, avoiding foods known to be obesogenic, including UPF. This may explain the lack of an
independent association between UPF consumption and overweight in the present study.

Among the UPF, adolescents consumed mainly sweets/treats, consistent with studies carried
out during the pandemic including Brazil [26], which highlighted an increase in the consumption
of fried foods and sweets [17], especially due to remote education and the psychological stress
associated with the pandemic. This may be explained by the fact that these foods are convenient to
consume during prolonged periods in front of screens, a common condition during the pandemic.

Although 13% of adolescents prepared their own meals, “instant noodles” were not widely
consumed, despite this dish easy preparation. A limitation of the present study was the fact that
adolescents were not asked about the type of meals that they prepared. The pandemic has restricted
school meal distribution, especially affecting adolescents who relied on them as their main source of
healthy nutrition [27]. This occurred at a time of widespread unemployment, poverty and economic
hardship [28].

Social isolation and online classes during the pandemic likely resulted in an increase in
sedentary behavior, with less than a third (29.8%) adolescents complying with the daily physical
activity recommendations. However, there was no association between lack of physical activity
and overweight, possibly because social isolation caused a standard sedentary behavior among
adolescents, regardless of their previous habits. Still, it is essential to emphasize the importance of
physical activity for health after the end of social isolation, indicating the need to promote it again
in school health initiatives [29,30],

In this study, the average screen time exceeded 10 hours per day, and adolescents who spent
more than 10 hours in front of screens were over three times likely to be overweight. However, the
comparison with previous studies outside the pandemic scenario has limitations, since the screen
time of all students increased substantially during the period of online classes. In addition, the data
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may contain some overestimation due to the way screen time was assessed, since the daily time
spent on each type of screen device was added together, despite the fact that it is common for the
participants to use several screen devices at the same time [31].

Despite these caveats, we observed a positive association between screen time and the risk
of becoming overweight, which is consistent with previous studies. Previous research conducted
before the pandemic had already identified an increased risk of adolescents who spent more time in
front of screens becoming overweight compared to those who spent less time. A study of American
adolescents showed that spending >4 hours watching TV or playing video games increased the
likelihood of becoming overweight by 2.19 times, enhancing the hypothesis that screen time is linked
to obesity [23]. In addition to the association with overweight, excessive screen time has also been
associated with sleep disorders and unhealthy eating habits, which may explain the connection
between more screen time and increased obesity [32].

Before the pandemic, the American Academy of Pediatrics recommended to limit screen
exposure up to two hours/day [33], But this guideline has become challenging during the pandemic
due to the need for studying online. A study in China revealed that 48.2% of high school students
spent more than 5 hours on digital devices for learning purposes [34], despite the recommendation
to limit screen time to 4 hours/day for high school students [35]. The increasing digital interaction
in daily life, both for academic activities and for leisure, requires a continuous assessment of its
repercussions on the health and development of children and adolescents. Excessive screen time
was already a concern for health professionals, due to its potential adverse effects on the health
and development of children and adolescents, and may actually have become even more frequent
after the pandemic.

This study revealed a high rate of adolescents with sleep problems, a condition possibly
aggravated during the pandemic by emotional factors and excessive screen time. Lack of sleep is a
risk factor for obesity [35] and depression [34]. The finding that 87.7% of the adolescents assessed
experienced poor sleep quality, a frequency well above that reported for Chinese adolescents (38.5%)
[35], and that 1/3 slept less than 7 hours a night is of concern, since sleeping less than eight to ten
hoursis also considered a risk factor for obesity [19]. Research has shown that factors such as physical
inactivity, excessive screen time and insufficient sleep in adolescents tend to occur simultaneously
and are both cause and consequence of each other, especially during the pandemic [36].

It is important to highlight two results not related to adolescents’ behavioral factors. One
of them was the identification of social inequality regarding the occurrence of excess weight.
Adolescents whose mothers had low levels of education (up to eight years) were less likely to exhibit
excess weight. In addition, a study reveals that 22.3% of households with low-level education
heads of the household (up to four years of education) faced food insecurity during the COVID-19
pandemic in Brazil [37].

Another result observed was the lack of association between the nutritional status of parents
and children. Although a higher frequency of overweight was observed among adolescents whose
both parents were obese, and a higher frequency of obesity when only the father was obese, the
multivariate analyses were unable to establish an independent relationship between the nutritional
status of parents and the presence of excess weight in children. This result contradicts the literature,
which suggests a relationship between parental obesity and obesity in children, with studies that
detected an increased probability of obesity in adolescents when at least one of the parents was
obese and an even greater increase when both were obese [38,39]. The discrepancy observed in the
nutritional status of parents may be attributed to the use of less precise information, since parents
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were not weighed or questioned, but rather the report on whether or not their parents were obese
was given by the children.

This finding reflects the complexity of the factors that influence excess weight, suggesting that
in addition to the nutritional status of parents, it is necessary to consider sociocultural, psychological
and environmental factors that impact the eating behavior and weight of adolescents.

CONCLUSION

During the COVID-19 pandemic, potentially harmful health behaviors were very common
among adolescent students, with emphasis on poor quality and inadequate sleep time, physical
inactivity, excessive screen time and the habit of eating meals in front of some type of screen; these
last two behaviors were identified as factors that, independently of the others, increase the chances
of being overweight. The presence of social inequality in the risk of students being overweight was
also evident, with adolescents whose mothers had up to eight years education exhibiting a lower
chance of being overweight, when compared to adolescents in other situations.
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