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Abstract – The objective of this systematic review was to identify the association between 
overweight/obesity and level of physical activity in Brazilian children and adolescents in 
the school setting. For search strategy, the main reference databases (PubMed, LILACS, 
SciELO, SPORTDiscus, Web of Science, ERIC) were used. Baseline searches resulted in 
3,265 potentially relevant titles (2,775 titles after removal of duplicate studies); 21 studies met 
all inclusion criteria and were included for analysis. Studies were carried out from 2007 to 
2019; 47.6% of them were conducted in Southern Brazil, and only one study had nationwide 
approach. Prevalence from 5.4% to 21% was identified for overweight, 3.5% to 16.9% for obesity 
and 11.8% to 40.1% for overweight + obesity. According to results, 64.3% of overweight, 69.8% 
of obese and 37.7% of young overweight people were considered insufficiently active. The non-
standardization of instruments to assess levels of physical activity and the lack of information 
regarding other Brazilian regions were classified as important limitations. The results reinforce 
the increase in the prevalence of overweight in Brazilian children and adolescents, and the high 
prevalence of physical inactivity among them. For every ten overweight children/adolescents, 
six are reported to be insufficiently active.
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Resumo – O objetivo desta revisão sistemática foi identif icar a associação entre excesso de peso, 
obesidade e nível de atividade física em crianças e adolescentes brasileiros, no ambiente escolar. 
A busca eletrônica foi realizada nas principais bases de dados de referência (PubMed, LILACS, 
SciELO, SPORTDiscus, Web of Science, ERIC). A pesquisas nas bases resultaram em 3265 títulos 
potencialmente relevantes (2775 títulos após análise duplicada); 21 estudos preencheram todos os 
critérios de inclusão e foram analisados. Os estudos foram realizados entre 2007 e 2019, 47,6% 
deles foram realizados no sul do Brasil, e apenas uma pesquisa foi realizada a nível nacional. Foi 
identif icado prevalências de 5,4% a 21% para sobrepeso, 3,5% a 16,9% para obesidade e 11,8% a 
40,1% para excesso de peso (obesidade + sobrepeso). De acordo com os resultados, 64,3% dos jovens com 
sobrepeso, 69,8% dos obesos e 37,7% daqueles com excesso de peso foram considerados insuficientemente 
ativos. A não padronização dos instrumentos para avaliar os níveis de atividade física e a pouca 
representatividade de outras regiões brasileiras foram classif icadas como lacunas importantes. Os 
resultados reforçam o aumento da prevalência de excesso de peso em crianças e adolescentes no Brasil, 
e a alta prevalência de inatividade física entre estes jovens. A cada dez jovens acima do peso, seis 
são insuficientemente ativos.
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INTRODUCTION
Physical inactivity is a recurrent behavior in the Brazilian population. 

In 2018, a study reported that 44% of Brazilian adults were classified with 
insufficient levels of physical activity. The highest prevalence was observed 
among women, in which 51.7% of them accumulated less than 150 minutes per 
week of moderate-intensity or 75 minutes of vigorous intensity physical activity 
1. This behavior represents potential risk for the onset of non-communicable 
diseases and disorders (NCD), such as type II diabetes mellitus, hypertension 
and obesity, among others2.

According to the World Health Organization (WHO), overweight is one 
of the main global risks for mortality, leading to high health burdens3. In 
Brazil, the prevalence of overweight was 11.8% in 2006, and 19.8% in 2018, 
an increase of 67.8% in just over a decade. Regarding children and adolescents, 
12.9% of children (i.e., 5-9 years old) and 7% of adolescents (i.e., 12-17 years 
old) are obese according to the Brazilian Association for the Study of Obesity 
and Metabolic Syndrome4. In this sense, Simões et al.5 reported alarming 25% 
of overweight and 11% of obesity levels among young Brazilians. Clearly, 
childhood obesity is also of great concern.

Guerra  et  al.6 observed associations among factors of physical inactivity 
and weight gain in Brazilian children and adolescents. The low adherence to 
physical activity in this population may contribute to the non-contingency of 
overweight and obesity indexes in young Brazilians. Aiming at understanding 
predictors of this pathology, several studies7–27 have been performed to verify 
the association between prevalence of overweight and obesity and physical 
inactivity in school children and adolescents.

Therefore, there is a need for up-to-date and systematized investigations 
to compile these findings and allow more robust overview of this problem 
at national level. Thus, the present study aimed to identify the association 
between overweight and obesity and levels of physical activity in Brazilian 
school children and adolescents.

METHODS

Search strategy
This systematic review was conducted using the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses (PRISMA)28 guidelines. The 
following terms were used as search strategy: “school children”, “adolescents”, 
“physical activity”, “level of physical activity”, “sedentary behavior”, “physical 
fitness”, “fitness sports”, “cardiorespiratory fitness”, “motor fitness”, “obesity”, 
“overweight”, “school” and “Brazil”, according to concepts used in DeCS 
(Descriptors in Health Sciences) and MeSH (Medical Subject Headings), and 
respective taxonomies.

Terms classified as “non-MeSH” were also used to indicate those that were 
not part of the reference list, but that could indicate articles that addressed the 
proposed topic. Boolean operators “AND” and “OR” were used for combinations 
of groups and between terms of the same group, respectively. The truncation 
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symbol (*) was placed in some databases with the purpose of filtering and 
locating studies carried out in Brazil. All terms were searched in English.

The search was carried out in the following databases: Pubmed, LILACS, 
SciELO, SPORTDiscus, Web of Science and ERIC; according to the following 
strings:
a) PubMed: ((((((((((((schoolchildren) OR (adolescents)) AND (physical 

activity)) OR (physical activity level)) OR (sedentary behavior)) OR (sport 
fitness)) OR (physical fitness)) OR (cardiorespiratory fitness)) OR (motor 
fitness)) AND (obesity)) OR (overweight)) AND (school)) AND (Brazil*);

b) LILACS: tw:((tw:(child)) OR (tw:(adolescent)) OR (tw:(schoolchild)) OR 
(tw:(teen)) AND (tw:(physical activity)) OR (tw:(physical activity level)) 
OR (tw:(sport fitness)) OR (tw:(motor activity)) OR (tw:(cardiorespiratory 
fitness)) OR (tw:(sedentary lifestyle)) OR (tw:(exercise)) AND (tw:(obesity)) 
OR (tw:(overweight)) AND (tw:(school) AND (tw:(Brazil)));

c) SciELO: (((((((((((((child) OR (adolescent)) OR (schoolchild)) OR (teen)) 
AND (physical activity)) OR (physical activity level)) OR (sport fitness)) OR 
(motor activity)) OR (cardiorespiratory fitness)) OR (sedentary lifestyle)) 
OR (physical inactivity)) OR (exercise)) AND (obesity)) OR (overweight)) 
AND (school)) AND (Brazil);

d) SPORTDiscus: (((((((((((((((child) OR (adolescent)) OR (schoolchild)) OR 
(teen)) AND (physical activity)) OR (physical activity level)) OR (sport 
fitness)) OR (motor activity)) OR (cardiorespiratory fitness)) OR (sedentary 
lifestyle)) OR (physical inactivity)) OR (exercise)) AND (obesity)) OR 
(overweight)) AND (school)) AND (Brazil);

e) Web of Science: (((((((((((schoolchildren) OR (adolescents)) AND (physical 
activity)) OR (physical activity level)) OR (sedentary behavior)) OR (sport 
fitness)) OR (physical fitness)) OR (cardiorespiratory fitness)) OR (motor 
fitness)) AND (obesity)) OR (overweight)) AND (school)) AND (Brazil*));

f ) ERIC: (((((((((((((child) OR (adolescent)) OR (schoolchild)) OR (teen)) 
AND (physical activity)) OR (physical activity level)) OR (sport fitness)) OR 
(motor activity)) OR (cardiorespiratory fitness)) OR (sedentary lifestyle)) 
OR (physical inactivity)) OR (exercise)) AND (obesity)) OR (overweight)) 
AND (school)) AND (Brazil).

Inclusion criteria
Cross-sectional, case-control, cohort and intervention studies that identified 

as outcome the correlation between obesity and overweight and level of physical 
activity in Brazilian children and adolescents were included. No initial date limit 
was proposed; however, 2019 was considered as final year in order to avoid bias 
due to the timing of the SarsCov 2 pandemic. Studies investigating children and 
adolescents of both sexes aged 6-19 years developed in the school setting carried 
out in Brazil, and studies in English or Portuguese were considered eligible.

Data extraction
Data extraction was performed by two evaluators (M.D.J.A. and J.R.S.), who 

performed the search individually. In case of divergence, a third author was 
consulted (D.S.S.) to establish a consensus. StArt (State of the Art through 
Systematic Review) and Mendeley computer programs were used to facilitate 
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the identification of duplicates, reading of titles and abstracts, and storage of 
studies. Relevant information from studies were organized in a Microsoft Excel 
for Windows spreadsheet, and organized into fifteen domains: “topic”; “author”; 
“location”; “type of sampling”; “sample”; “level of education”; “prevalence ratio 
(PR)”; “odds ratio (OR)”; “Confidence Interval (CI)”; “level of significance (p)”; 
“data collection instrument”; “age; correlation/association between obesity and 
physical activity”; and “study design”.

Quality assessment of selected studies
Included studies were assessed for methodological quality using the Checklist 

proposed by Downs and Black29. The tool consists of 27 items related to quality, 
external validity, internal validity - Bias, Internal validity - confounding factors 
and power. For the present review, items related to experimental studies (4, 8, 12 
to 15, 19, 23, 24 and 27) were excluded. In this sense, 17 items were evaluated, 
and 18 was the maximum possible score by article. These criteria have been 
used in previous review studies30,31.

This systematic review was registered on June 18, 2020, in the OSF platform 
(https://osf.io/sjgv9/) as part of the Report Card Brazil: Health Indicators for 
Children and Adolescents (3rd Edition)32.

RESULTS
A total of 3,265 articles were identified through database searches. After 

excluding duplicates, applying other exclusion criteria and reading titles and 
abstracts, 73 studies remained for full reading. Of these, 21 comprised the final 
sample of this systematic review, as shown in Figure 1.

Figure 1. Study flowchart according to PRISMA guideline.
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Studies included in this review showed good methodological quality (≥70% 
of the possible score in the Checklist for measuring study quality29), considering 
criteria used by other articles from national reviews30,31. Only one of the 21 
included studies did not reach this score24. Aspects related to the description of 
objectives, sample, adequate statistical analysis, validity, and reliability, intended 
outcomes and results obtained were met by most studies. However, 80% of 
studies had poor description of confounding variables.

Regarding type of study, 19 had cross-sectional design, 1 was a clinical trial 
and 1 was a cohort study. Furthermore, in addition to the association between 
overweight and obesity and level of physical activity, studies also presented other 
prevalence correlations such as environmental and behavioral factors associated 
with lifestyle and eating habits. Sociodemographic information8,9,11,13,19,20,22–27 
and nutritional status and/or eating habits7,8,10,11,15,17,20–23,25–27 were included in 
62% of the studies, as shown in Table 1.

Table 1. Characterization of type and objectives of studies.

Study Location Sample Age
Study 
design

Main objectives

Nunes et al.7 Campina 
Grande-PB

588 
(G:324; 
B:264)

10-19 Cross-
sectional

To evaluate the frequency of 
overweight and obesity, eating 
habits and lifestyle among 
adolescents

Suñé et al.8 Capão da 
Canoa-RS

718 
(G:361; 
B:358)

11-13 Cross-
sectional

To determine the prevalence 
of obesity and to investigate 
its related factors among 
schoolchildren

Fagundes et al.19 Parelheiros-SP 218 
(G:115; 
B:103)

6-14 Cross-
sectional

To verify the prevalence of 
overweight and obesity in 
a sample of schoolchildren 
from a region with low 
socioeconomic status

Silva et al.21 Santa Catarina 5028 
(G:2984; 
B:2044)

15-19 Cross-
sectional

a) to determine the prevalence 
of overweight + obesity and 
levels of physical activity 
in a probabilistic sample of 
adolescents; (b) to compare 
the prevalence of overweight 
+ obesity in adolescents 
considered active and not very 
active; and (c) to analyze the 
relationship between physical 
activity, overweight + obesity, 
TV and computer/game time

Moraes et al.22 Maringá-PR 991 
(G:540; 
B:451)

14-18 Cross-
sectional

To estimate the prevalence 
of physical inactivity in 
adolescents and investigate its 
association with demographic, 
socioeconomic, behavioral 
and nutritional status 
indicators

Tassitano et al.23 Pernambuco 4.217 
(G:2517; 
B:1690)

14-19 Cross-
sectional

To analyze the association 
between demographic, 
socioeconomic, behavioral 
factors and school 
characteristics and prevalence 
of overweight and obesity in 
adolescents

Note: G = girls; B = boys; O = obese; E = eutrophic; Brazilian States – AC = Acre; AP = Amapá; BA = Bahia; 
ES = Espírito Santo; PB = Paraíba; PE = Pernambuco; PR = Paraná; RJ = Rio de Janeiro; RS = Rio Grande do 
Sul; SC = Santa Catarina; SP = São Paulo.
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Study Location Sample Age
Study 
design

Main objectives

Andreasi et al.24 Botucatu-SP 988 
(G:466; 
B:522)

7-15 Cross-
sectional

To analyze the association 
of health-related physical 
fitness with demographic and 
anthropometric indicators in 
children

Souza et al.25 Salvador-BA 694 
(G:366; 
B:328)

10-14 Cross-
sectional

To assess the association 
between physical inactivity 
and overweight + obesity in a 
population of adolescents

Rech et al.26 Serrana-RS 1442 
(G:721; 
B:721)

7-12 Cross-
sectional

To estimate the prevalence 
of obesity and overweight 
in schoolchildren aged 7-12 
years (boys and girls) and 
to verify associations with 
socioeconomic status, aerobic 
fitness, eating habits and 
leisure habits (sedentary and 
physical activity)

Cardoso et al.27 Rio de Janeiro-
RJ

1632 
(G:899; 
B:733)

7-15 Cross-
sectional

To identify the association 
between individual factors and 
school setting/environment 
and overweight + obesity in 
adolescents enrolled in public 
schools

Cureau et al.9 Santa Maria-RS 424 
(G:192; 
B:232)

14-18 Cross-
sectional

To verify the prevalence 
and associated factors with 
overweight/obesity in high 
school students

Corso et al.10 SC (Chapecó; 
Joaçaba; 

Blumenau, 
Jaraguá do Sul; 
Lages; Criciúma, 

Florianópolis; 
Joinville)

4964 
(G:2589; 
B:2375)

6-10 Cross-
sectional

To analyze the association 
between overweight and 
obesity and hours spent on TV/
computer, sleep duration and 
physical activity in a sample 
of students aged 6-10 years 
enrolled in elementary schools

Silva et al.11 Rio Branco-AC 741 
(G:340; 
B:401)

14-18 Cross-
sectional

To analyze the prevalence 
and factors associated with 
overweight + obesity in high 
school adolescents

Casonatto et al.12 Londrina-PR 978 
(G:460; 
B:518)

7-11 Cross-
sectional

To investigate the association 
between body mass index 
(BMI) and health-related 
physical fitness in children

Guilherme et al.13 Paranavaí-PR 566 
(G:278; 
B:287)

10-14 Cross-
sectional

To investigate the association 
between physical inactivity 
and anthropometric measures 
in schoolchildren

Coledam and 
Ferraiol14

Londrina-PR 737 
(G:372; 
B:365)

10-17 Cross-
sectional

To verify associations between 
engagement in physical 
education classes and physical 
fitness and obesity according to 
sports practice among students

Santos et al.15 Vitória de Santo 
Antão-PE

501 
(G:248; 
B:253)

7-10 Cross-
sectional

To estimate the prevalence 
of groups divided by body 
weight with sex, age and 
weight at birth; and to 
investigate associations 
between biological and 
behavioral factors and groups 
divided by body weight

Note: G = girls; B = boys; O = obese; E = eutrophic; Brazilian States – AC = Acre; AP = Amapá; BA = Bahia; 
ES = Espírito Santo; PB = Paraíba; PE = Pernambuco; PR = Paraná; RJ = Rio de Janeiro; RS = Rio Grande do 
Sul; SC = Santa Catarina; SP = São Paulo.

Table 1. Continued...
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Study Location Sample Age
Study 
design

Main objectives

Coledam et al.16 Londrina-PR 681 
(G:337; 
B:344)

10-17 Cross-
sectional

To analyze the association 
between participation in 
physical activities during 
physical education classes 
and health-related outcomes 
in students

Lamarão et al.20 Macapá-AP 306 
(G:149; 
B:157)

10-19 Cross-
sectional

To estimate the prevalence 
of overweight + obesity in 
adolescents from quilombola 
schools and to identify 
associated factors

Abbes et al.17 São Paulo-SP 279 
(O:128; 
E:151)

14-19 Clinical 
trial

To study the association 
of obesity with metabolic 
variables, clinical variables 
and sedentary lifestyle in 
post-pubertal adolescents 
from public schools

Silva et al.18 Brasil 14903 
(G:6972; 
B:7.931)

6-9 Cohort To verify secular changes in 
aerobic fitness levels and to 
identify related factors over 
a decade to low levels of 
aerobic fitness in children

Note: G = girls; B = boys; O = obese; E = eutrophic; Brazilian States – AC = Acre; AP = Amapá; BA = Bahia; 
ES = Espírito Santo; PB = Paraíba; PE = Pernambuco; PR = Paraná; RJ = Rio de Janeiro; RS = Rio Grande do 
Sul; SC = Santa Catarina; SP = São Paulo.

Regarding the prevalence of overweight, 15 studies reported prevalence ranging 
from 5.4% to 21.8%. With regard to obesity, reported values ranged from 3.5% 
to 16.9%. On the other hand, when together overweight + obesity is considered, 
values ranged from 11.8% to 40.1%. One study17 had experimental design and 
reported 128 obese adolescents in a group, while other21 showed only overweight 
+ obesity altogether in boys and girls (12.7% and 7.9%, respectively) (Table 2).

Table 2. Prevalence of physical inactivity among overweight, obese and overweight + obese young 
Brazilian schoolchildren.

Study N
Overweight (%) Obesity (%)

Overweight + 
Obesity (%)

TOTAL IA (%) TOTAL IA (%) TOTAL IA (%)

Nunes et al.7 588 18.3 78.4 6.8 75.0 25.1 -
Suné et al.8 719 21.8 - 3.5 - 24.8 35.9
Fagundes et al.19 218 16.5 83.8 17.7 81.2 34.2 -
Silva et al.21 5028 - - - - B:12.7; 

G:7.9
B:15.5; 
G:7.7

Moraes et al.22 991 13.3 51.5 6.3 71 19.6 -
Tassitano et al.23 4217 11.5 63.1 2.4 72.8 13.9 -
Andreasi et al.24 988 15.9 54 16.9 65.8 32.8 -
Souza et al.25 694 7.3 - 4.5 - 11.8 -
Rech et al.26 1442 19.9 - 8.0 - 27.9 -
Cardoso et al.27 1632 - - - - 17.2 -
Cureau et al.9 424 19.6 - 4.2 - 23.8 18.1
Corso et al.10 4964 15.4 31.2 6.1 28.0 21.5 -
Silva et al.11 741 - - - - 29.5 40.8
Casonatto et al.12 978 19.4 - 8.2 - 27.6 -
Guilherme et al.13 566 - - - - 40.1 56.1
Coledam and Ferraiol14 737 - - 5.4 70 - -

Note: IA = insufficiently active; B = boys; G = girls; O = obese; E = eutrophic.

Table 1. Continued...
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Study N
Overweight (%) Obesity (%)

Overweight + 
Obesity (%)

TOTAL IA (%) TOTAL IA (%) TOTAL IA (%)

Santos et al.15 501 15.1 - 8.8 - 23.9 -
Coledam et al.16 681 5.4 - - - - -
Lamarão et al.20 306 13.1 - 6.2 - 19.3 -
Abbes et al.17 279 O:128; 

E:151
66.4 - - - -

Silva et al.18 14903 15.7 88.0 7.6 94.9 23.3 -

Note: IA = insufficiently active; B = boys; G = girls; O = obese; E = eutrophic.

Physical inactivity associated to overweight, and obesity was reported 
in eight studies, with mean prevalence of 64.6% (lower limit of 31.2% - 
upper limit of 88%)7,10, 17-19,22-24, and 69.1% (lower limit of 28% - upper limit 
of 94.9%)7,10,14,18,19,22-24, respectively. Overweight was reported in four studies, with 
mean prevalence of 37.7% (lower limit of 18.1% - upper limit of 56.1%) (Table 2).

The associations among “overweight”, “obesity” and “overweight + obesity”, 
and the level of physical activity or physical fitness are shown in Table  3. 
Concerning “overweight”, only one study24 showed that overweight children, 
have their odds of good cardiorespiratory fitness reduced by 52% when compared 
to eutrophic individuals.

For “obesity”, three studies15,22,24 showed that good levels of physical activity 
were identified as protective factor for obesity, and one study18 found that obese 
children were more likely to have low aerobic fitness.

Associations considering “overweight + obesity” and physical activity were 
observed in eight studies8,11-13,20,21,25,26, therefore indicating that physical inactivity 
was associated to “overweight + obesity”8,11,13,20. In addition, reduced chance 
for cardiorespiratory fitness were also identified in children in this category26. 
When “overweight + obesity” was stratified by sex, it was observed that both 
sexes were more likely to be classified as “low physical fitness” 12; and in two 
studies21,25, association between overweight + obesity was verified only for boys.

Table 3. Association between prevalence of “overweight”, “obesity” or “overweight +obesity” in Brazilian 
children according to the level of physical activity.

Study
Overweight Obesity Overweight + Obesity

OR PR 95%CI OR PR 95%CI OR PR 95%CI
Nunes et al.7 - 1.54 0.78-3.03 - 1.54 0.78-3.03 - - -
Suné et al.8 - - - - - - - 1.19 1.06-1.35
Fagundes et al.19 - - - - - - - - -
Silva et al.21 - - - - - - B:1.74; 

G:1.08
- B:1.08-

2.79; 
G:0.64-

1.80
Moraes et al.22 - 0.91 0.76-1.08 - 1.31 1.10-1.55 - - -
Tassitano et al.23 B:1.10; 

G:1.20
- B:0.80-

1.53; G: 
0.91-1.58

B:0.49; 
G:0.95

- B:0.20-
1.19; 

G:0.55-
1.63

- - -

Andreasi et al.24 0.48 - 0.27-0.85 0.32 - 0.16-0.66 - - -
Souza et al.25 - - - - - - - B:2.26; 

G:0.72
B:1.13-
4.25; 

G:0.42-
1.25

Note: OR=odds ratio; PR=prevalence ratio; CI=confidence interval; B=boys; G=girls. n/a=not available.

Table 2. Continued...
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Study
Overweight Obesity Overweight + Obesity

OR PR 95%CI OR PR 95%CI OR PR 95%CI
Rech et al.26 - - - - - - - 0.59 0.46-0.77
Cardoso et al.27 - - - - - - - - -
Cureau et al.9 - - - - - - - n/a n/a
Corso et al.10 - 1.5 0.79-2.83 - 0.94 0.57-1.54 - - -
Silva et al.11 - - - - - - - 1.87 1.00-3.51
Casonatto et al.12 - - - - - - B:3.64; 

G:5.03
- -

Guilherme et al.13 - - - - - - 1.80 - 1.1-3.0
Coledam; Ferraiol14 - - - - 0.87 0.62-1.21 - - -
Santos et al.15 0.92 0.79-1.09 0.64 0.47-0.87
Coledam et al.16 - - - 1.02 - 0.91-1.05 - - -
Lamarão et al.20 - - - - - - - 0.45 0.24-0.83
Abbes et al.17 - - - 2.69 - 1.64-4.38 - - -
Silva et al.18 - - - 1.07 - 1.05-1.08 - - -

Note: OR=odds ratio; PR=prevalence ratio; CI=confidence interval; B=boys; G=girls. n/a=not available.

Considering the Brazilian geographic macro-regions (Northern, Northeastern, 
Mid-western, Southeastern and Southern regions), 48% of selected studies were 
carried out in the Southern region8–10,12–14,16,21,22,26, 19% in the Northeastern 
region7,15,23,25, 19% in the Southeastern region17,19,24,27, 9% in the Northern 
region11,20 and 5% of studies18 presented nationwide data.

With regard to the prevalence of overweight stratified by region, the mean 
prevalence of seven studies conducted in the Southern region was 16%; of four 
studies performed in the Northeastern region, the prevalence was 13%; of two 
studies performed in the Southeastern region, the prevalence was 16.2%; and 
one study carried out in the Northern region presented prevalence of 13.1%. In 
relation to obesity, seven studies were performed in the Southern region, four 
studies carried out in the Northeastern region, two studies in the Southeastern 
region and one study in the Northern region presented mean prevalence of 
5.9%, 5.6%, 17.3% and 6.2%, respectively. Finally, when overweight + obesity 
was considered together in the analysis, seven studies carried out in the Southern 
region, four studies in the Northeastern region, three studies in the Southeastern 
region and two studies in the Northern region presented mean prevalence of 
26.4%, 18.6%, 28.0% and 24 .4%, respectively.

The sum of samples of all selected studies was 41,597 individuals, of which 
51.38% were girls. Only one study did not present data stratification by sex17. 
Furthermore, with regard to distribution by age group, 24% of studies evaluated 
only children, 28% adolescents and 48% evaluated both age groups.

Sixty-seven percent (67%) of studies were carried out with individuals from 
elementary schools, with ages ranging from 6 to 15 years; 28% from high 
schools, with ages ranging from 14 to 19 years; and 5% (only one study) with 
both levels of education.

Considering the systematic data collection and statistical power of studies 
included in this review, 90% of studies had probabilistic statistical design, while 
10% had non-probabilistic samples.

To assess the level of physical activity, 71% (15 articles) used only 
questionnaires. From these, five7,10,17,19,26 applied questionnaires developed by 
researchers themselves; two11,22 used PAQ-C in part of the questionnaire; and 
three 8,20,25 used adaptations from other studies33–35. Cardoso  et  al.27 used a 
validated questionnaire (Youth Risk Behavior Surveillance System [YRBSS]), 

Table 3. Continued...



Rev Bras Cineantropom Desempenho Hum 2021, 23: e82375 10/14

Alves et al.Physical activity level among overweight adolescents

and a questionnaire developed by the Brazilian Institute of Geography and 
Statistics (IBGE) was also used13. On the other hand, 24% of studies12,14,15,24 
used physical fitness tests. One study16 used both physical fitness test and 
questionnaire (SRT-20m and PAQ-C). Observation of time spent in physical 
education classes was also reported as data collection strategy.

DISCUSSION
This systematic review aimed to identify studies that established association 

between overweight and obesity and level of physical activity in Brazilian school 
children and adolescents. The results showed average association of 57% of 
physical inactivity in Brazilian overweight and obese children/adolescents. In other 
words, for every ten overweight children/adolescent, six are insufficiently active.

Among studies included in this review, there was lack of standardization 
in the use of instruments and cutoff points for the level of physical activity in 
children and adolescents. This led to divergences in the interpretation of data 
on the prevalence of physical inactivity. For example, one study10 showed, among 
obese individuals, 28% prevalence of physical inactivity; however, the authors 
used the following criteria to classify level of physical activity: playing sports and 
walking or cycling to school. The general criteria used by the authors certainly 
compromised their inference regarding level of physical activity. In contrast, 
Silva et al.18 presented a 94% prevalence of obese individuals with low aerobic 
fitness, using the 9-minute walk test as a parameter. The use of validated tests 
allows for standardization and reproducibility of research findings. Assessing 
levels of physical activity in young people requires methodological rigor in 
order to provide reliable data.

There was also great variation in relation to the use of questionnaires, in 
which five studies7,10,17,19,26 used versions developed by researchers themselves. 
Although it provides reliable data, it reveals a reproducibility problem. On the 
other hand, the other studies used validated questionnaires. The most common 
cutoff point for dichotomization of active and inactive people was 300 min/week 
of light or moderate physical activity9,13,21,22,25, which corroborates standards 
adopted by WHO (2018 guidelines). However, the other studies used varied 
cutoffs, which can determine different outcomes for populations with similar 
characteristics. It would be of great importance to standardize instruments 
and cutoff points to determine the level of physical activity in future studies, 
thus allowing more accurate comparison between different regions of Brazil.

Almost half of studies used in this review (47.62%) were conducted in the 
Southern region of Brazil. In contrast, no study was carried out in the Mid-western 
region. This reveals a worrying scenario, as Silva et al.18 identified this region 
with higher probable prevalence of physically inactive young individuals, 
according to their nationwide survey. Therefore, the non-diagnosis of this 
region (or others that weakly appeared in this review) implies poor application 
of resources and plans to promote physical activity and reduce the prevalence 
of overweight among young people.

Among aspects related to the characterization of types of studies, it was 
found that 90% had cross-sectional design. In this sense, there is a clear need 
for more research with experimental design regarding the promotion of physical 
activity in the school setting. Abbes et al.17 found direct relationship between 
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performance of structured physical activity in school and decrease in BMI, 
especially in obese individuals compared to eutrophic ones.

This systematic review presented some findings, including: i) great variability 
of criteria to establish association between physical inactivity and overweight; 
ii) poor representation of some regions of Brazil; iii) small number of studies 
with association among outcome variables. However, assertive decisions were 
taken, such as grouping studies by region, study design, age, type of questionnaire, 
physical tests and statistical power, in order to provide more reliable inferences.

The compilation of findings regarding the association between overweight/obesity 
and physical inactivity in schoolchildren is relevant since it allows us overviewing 
this relationship in different regions of Brazil; especially because it shows this 
association in different sociodemographic contexts. Thus, it is possible to propose 
strategies and policies to increase the level of physical activity among Brazilian 
children and adolescents. Increasing these levels is crucial to attenuate the 
prevalence of several pathologies among young people.

CONCLUSION
In conclusion, overweight and obese Brazilian schoolchildren had high 

prevalence of physical inactivity. Thus, it is important to implement strategies 
to engage the young population in a more active lifestyle. Schools play a crucial 
role to promote physical activity and health by either increasing the amount 
of physical activity performed in school (i.e., physical education classes or 
extracurricular activities); or by health education aiming to promote physical 
activity in childhood and adolescence also outside the school.

COMPLIANCE WITH ETHICAL STANDARDS

Funding
This research did not receive any specific grant from funding agencies in 

the public, commercial, or not-for-profit sectors. This study was funded by 
the authors.

Ethical approval
This research is in accordance with the standards set by the Declaration of 

Helsinki

Conflict of interest statement
The authors have no conflict of interests to declare.

Author Contributions
Conceived and designed the study: MDJA, JRS, DSS, RJSS. Data Collect: 

MDJA, JRS, DSS. Analyzed the data: MDJA, JRS, DSS, RACC, MCSR, RJSS. 
Contributed analysis tools: MDJA, JRS, DSS, RACC, MCSR, RJSS. Wrote 
the paper: MDJA, JRS, DSS, RACC, MCSR, RJSS.



Rev Bras Cineantropom Desempenho Hum 2021, 23: e82375 12/14

Alves et al.Physical activity level among overweight adolescents

REFERENCES
1. Brasil. Ministério da Saúde. Vigitel Brasil 2018: vigilância de fatores de risco e proteção 

para doenças crônicas por inquerito telefônico [Internet]. Brasília: Ministério da Saúde; 
2019 [cited 2021 May 20]. Available from: https://bvsms.saude.gov.br/bvs/publicacoes/
vigitel_brasil_2019_vigilancia_fatores_risco.pdf

2. Singh RK, Kumar P, Mahalingam K. Molecular genetics of human obesity: a comprehensive 
review. C R Biol. 2017;340(2):87-108. http://dx.doi.org/10.1016/j.crvi.2016.11.007. 
PMid:28089486.

3. WHO: World Health Organization. Obesity: preventing and managing the global 
epidemic: report of a WHO consultation. Switzerland: WHO; 2000. (World Health 
Organization Technical Report Series, no. 894).

4. ABESO: Associação Brasileira para o Estudo da Obesidade. Mapa da obesidade [Internet]. 
São Paulo: ABESO; 2021.

5. Simões CF, Lopes WA, Remor JM, Locateli JC, Lima FB, Santos TLC, et al. Prevalence 
of weight excess in Brazilian children and adolescents: a systematic review. Rev Bras 
Cineantropom Desempenho Hum. 2018;20(4):517-31. http://dx.doi.org/10.5007/1980-
0037.2018v20n4p517.

6. Guerra PH, Farias JC Jr, Florindo AA. Sedentary behavior in Brazilian children and 
adolescents: a systematic review. Rev Saude Publica. 2016;50(0):9. http://dx.doi.org/10.1590/
S1518-8787.2016050006307. PMid:27007685.

7. Nunes MM, Figueiroa JN, Alves JGB. Overweight, physical activity and foods habits 
in adolescents from different economic levels, Campina Grande (PB). Rev Assoc Med 
Bras. 2007;53(2):130-4. PMid:17568916.

8. Suñé FR, Dias-da-Costa JS, Olinto MTA, Pattussi MP. Prevalence of overweight and 
obesity and associated factors among schoolchildren in a southern Brazilian city. Cad 
Saude Publica. 2007;23(6):1361-71. PMid:17546327.

9. Cureau FV, Duarte PM, Santos DL, Reichert FF, Zanini RR. Sobrepeso/obesidade 
em adolescentes de Santa Maria-RS: prevalência e fatores associados. Rev Bras 
Cineantropom Desempenho Hum. 2012;14(5):517-26. http://dx.doi.org/10.5007/1980-
0037.2012v14n5p517.

10. Corso ACT, Caldeira GV, Fiates GMR, Schmitz B, Ricardo GD, Vasconcelos FAG. 
Behavioral factors associated with overweight and with obesity in students in the State 
of Santa Catarina. Rev Bras Estud Popul. 2012;29(1):117-31. http://dx.doi.org/10.1590/
S0102-30982012000100008.

11. Silva LM Jr, Santos AP, Souza OF, Farias ES. Prevalência de excesso de peso e fatores 
associados em adolescentes de escolas privadas de região urbana na Amazônia. Rev Paul 
Pediatr. 2012;30(2):217-22. http://dx.doi.org/10.1590/S0103-05822012000200010.

12. Casonatto J, Fernandes RA, Batista MB, Cyrino ES, Coelho-e-Silva MJ, de Arruda M, et al. 
Association between health-related physical fitness and body mass index status in children. 
J Child Health Care. 2016;20(3):294-303. http://dx.doi.org/10.1177/1367493515598645. 
PMid:26396021.

13. Guilherme FR, Molena-Fernandes CA, Guilherme VR, Fávero MTM, Reis EJB, Rinaldi 
W. Inatividade física e medidas antropométricas em escolares de Paranavaí, Paraná, Brasil. 
Rev Paul Pediatr. 2015;33(1):50-5. http://dx.doi.org/10.1016/j.rpped.2014.11.009. 
PMid:25623726.

14. Coledam DHC, Ferraiol PF. Engagement in physical education classes and health 
among young people: Does sports practice matter? a cross-sectional study. Sao Paulo 
Med J. 2017;135(6):548-55. http://dx.doi.org/10.1590/1516-3180.2017.0111260617. 
PMid:29166432.

15. Santos FK, Moura dos Santos MA, Almeida MB, Nobre IG, Nobre GG, Ferreira e 
Silva WT, et al. Biological and behavioral correlates of body weight status among rural 

https://doi.org/10.1016/j.crvi.2016.11.007
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28089486&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28089486&dopt=Abstract
https://doi.org/10.5007/1980-0037.2018v20n4p517
https://doi.org/10.5007/1980-0037.2018v20n4p517
https://doi.org/10.1590/S1518-8787.2016050006307
https://doi.org/10.1590/S1518-8787.2016050006307
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27007685&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17568916&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17546327&dopt=Abstract
https://doi.org/10.5007/1980-0037.2012v14n5p517
https://doi.org/10.5007/1980-0037.2012v14n5p517
https://doi.org/10.1590/S0102-30982012000100008
https://doi.org/10.1590/S0102-30982012000100008
https://doi.org/10.1590/S0103-05822012000200010
https://doi.org/10.1177/1367493515598645
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26396021&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26396021&dopt=Abstract
https://doi.org/10.1016/j.rpped.2014.11.009
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25623726&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25623726&dopt=Abstract
https://doi.org/10.1590/1516-3180.2017.0111260617
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29166432&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29166432&dopt=Abstract


Rev Bras Cineantropom Desempenho Hum 2021, 23: e82375 13/14

Alves et al.Physical activity level among overweight adolescents

Northeast Brazilian schoolchildren. Am J Hum Biol. 2018;30(3):e23096. http://dx.doi.
org/10.1002/ajhb.23096. PMid:29341385.

16. Coledam DHC, Ferraiol PF, Greca JPA, Teixeira M, Oliveira AR. Physical education 
classes and health outcomes in brazilian students. Rev Paul Pediatr. 2018;36(2):192-8. 
http://dx.doi.org/10.1590/1984-0462/;2018;36;2;00011. PMid:29617472.

17. Abbes PT, Lavrador MSF, Escrivão MAMS, Taddei JAAC. Sedentarismo e variáveis 
clínico-metabólicas associadas à obesidade em adolescentes. Rev Nutr. 2011;24(4):529-
38. http://dx.doi.org/10.1590/S1415-52732011000400002.

18. Silva DAS, Petroski EL, Gaya ACA. Secular changes in aerobic fitness levels in Brazilian 
children. Rev Bras Med Esporte. 2017;23(6):450-4. http://dx.doi.org/10.1590/1517-
869220172306150424.

19. Fagundes ALN, Ribeiro DC, Naspitz L, Garbelini LEB, Vieira JKP, Silva AP, et al. 
Prevalência de sobrepeso e obesidade em escolares da região de Parelheiros do município 
de São Paulo. Rev Paul Pediatr. 2008;26(3):212-7. http://dx.doi.org/10.1590/S0103-
05822008000300003.

20. Lamarão SKM, Alberto ÁAD, de Carvalho AP, Oliveira Assis DF, Moreira DC. 
Prevalência de excesso de peso em adolescentes de escolas quilombolas e os fatores 
associados. RBONE-Revista Bras Obesidade. Nutr Emagrecimento. 2019;13(81):750-8.

21. Silva KS, Nahas MV, Hoefelmann LP, Lopes ADS, Oliveira ES. Associações entre atividade 
física, índice de massa corporal e comportamentos sedentários em adolescentes. Rev Bras 
Epidemiol. 2008;11(1):159-68. http://dx.doi.org/10.1590/S1415-790X2008000100015.

22. Moraes ACF, Fernandes CAM, Elias RGM, Nakashima ATA, Reichert FF, Falcão MC. 
Prevalence of physical inactivity and associated factors in adolescents. Rev Assoc Med Bras. 
2009;55(5):523-8. http://dx.doi.org/10.1590/S0104-42302009000500013. PMid:19918650.

23. Tassitano RM, Barros MVG, Tenório MCM, Bezerra J, Hallal PC. Prevalence of 
overweight and obesity and associated factors among public high school students in 
Pernambuco State, Brazil. Cad Saude Publica. 2009;25(12):2639-52. http://dx.doi.
org/10.1590/S0102-311X2009001200011. PMid:20191155.

24. Andreasi V, Michelin E, Rinaldi AEM, Burini RC. Physical fitness and associations 
with anthropometric measurements in 7 to 15-year-old school children. J Pediatr. 
2010;86(6):497-502. http://dx.doi.org/10.2223/JPED.2041. PMid:21076797.

25. Souza CDO, Fiaccone RL, Pinto EDJ, Terezinha L, Pimenta L. Associação entre 
inatividade física e excesso de peso em adolescentes de Salvador, Bahia - Brasil. Rev Bras 
Epidemiol. 2010;13(3):468-75. http://dx.doi.org/10.1590/S1415-790X2010000300010. 
PMid:20857033.

26. Rech RR, Halpern R, Costanzi CB, Bergmann ML, Alli LR, Mattos AP, et al. Prevalência 
de obesidade em escolares de 7 a 12 anos de uma cidade Serrana do RS, Brasil. Rev Bras 
Cineantropom Desempenho Hum. 2010;12(2):90-7.

27. Cardoso LDO, Castro IRR, Gomes FDS, Leite IDC. Individual and school environment 
factors associated with overweight in adolescents of the municipality of Rio de Janeiro, Brazil. 
Public Health Nutr. 2011;14(5):914-22. http://dx.doi.org/10.1017/S1368980010003162. 
PMid:21272416.

28. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic 
reviews and meta-analyses: the PRISMA statement. PLoS Med. 2009;6(7):e1000097. 
http://dx.doi.org/10.1371/journal.pmed.1000097. PMid:19621072.

29. Downs SH, Black N. The feasibility of creating a checklist for the assessment of the 
methodological quality both of randomised and non-randomised studies of health 
care interventions. J Epidemiol Community Health. 1998;52(6):377-84. http://dx.doi.
org/10.1136/jech.52.6.377. PMid:9764259.

30. Rossi CE, Vasconcelos F. Peso ao nascer e obesidade em crianças e adolescentes: uma 
revisão sistemática. Rev Bras Epidemiol. 2010;13(2):246-58. http://dx.doi.org/10.1590/
S1415-790X2010000200007.

https://doi.org/10.1002/ajhb.23096
https://doi.org/10.1002/ajhb.23096
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29341385&dopt=Abstract
https://doi.org/10.1590/1984-0462/;2018;36;2;00011
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29617472&dopt=Abstract
https://doi.org/10.1590/S1415-52732011000400002
https://doi.org/10.1590/1517-869220172306150424
https://doi.org/10.1590/1517-869220172306150424
https://doi.org/10.1590/S0103-05822008000300003
https://doi.org/10.1590/S0103-05822008000300003
https://doi.org/10.1590/S1415-790X2008000100015
https://doi.org/10.1590/S0104-42302009000500013
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19918650&dopt=Abstract
https://doi.org/10.1590/S0102-311X2009001200011
https://doi.org/10.1590/S0102-311X2009001200011
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20191155&dopt=Abstract
https://doi.org/10.2223/JPED.2041
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21076797&dopt=Abstract
https://doi.org/10.1590/S1415-790X2010000300010
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20857033&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20857033&dopt=Abstract
https://doi.org/10.1017/S1368980010003162
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21272416&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21272416&dopt=Abstract
https://doi.org/10.1371/journal.pmed.1000097
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19621072&dopt=Abstract
https://doi.org/10.1136/jech.52.6.377
https://doi.org/10.1136/jech.52.6.377
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9764259&dopt=Abstract
https://doi.org/10.1590/S1415-790X2010000200007
https://doi.org/10.1590/S1415-790X2010000200007


Rev Bras Cineantropom Desempenho Hum 2021, 23: e82375 14/14

Alves et al.Physical activity level among overweight adolescents

31. Thiengo DL, Santos JF, Mason V, Lima LA, Lovisi GM. Associação entre apoio social e 
depressão durante a gestação: uma revisão sistemática. Cad Saude Colet. 2011;19(2):129-38.

32. Silva DAS, Pelegrini A, Christofaro DGD, Ferrari EP, Ferrari GLM, Silva KS, et al. 
Report Card Brazil: health indicators for children and adolescents (3rd edition) [Internet]. 
2020 [cited 2021 Jan 6]. Available from: https://osf.io/sjgv9/

33. Nahas MV. Atividade física, saúde e qualidade de vida. 3. ed. Londrina: Midiograf; 2001. 
278 p.

34. Florindo AA, Romero A, Peres SV, Silva MV, Slater B. Desenvolvimento e validação de 
um questionário de avaliação da atividade física para adolescentes. Rev Saude Publica. 
2006;40(5):802-9. http://dx.doi.org/10.1590/S0034-89102006000600009. PMid:17301901.

35. Duarte Alberto AA, Figueira AJ Jr. Prevalência de inatividade física em adolescentes e 
sua associação com variáveis socioculturais. Pensar Prát. 2016;19(4):800-13. http://dx.doi.
org/10.5216/rpp.v19i4.35317.

https://doi.org/10.1590/S0034-89102006000600009
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17301901&dopt=Abstract
https://doi.org/10.5216/rpp.v19i4.35317
https://doi.org/10.5216/rpp.v19i4.35317

