
1Motriz, Rio Claro, v.26, Issue 3, 2020, e10200036

Original Article (short paper)

Who are the Brazilian adolescents most actives during 
commuting to school? a population-based study

Raphael Henrique de Oliveira Araujo1         , Danilo Rodrigues Pereira da Silva1          , Thayse Natacha Queiroz Ferreira 
Gomes1          , Antônio Evaldo dos Santos1          , Josiene de Oliveira Couto1          , Roberto Jerônimo dos Santos Silva1

1Universidade Federal de Sergipe, Departamento de Educação Física, São Cristóvão, SE, Brasil

Abstract  - Aims: 1) to identify the prevalence of active commuting to school (ACS) among Brazilian regions; and 2) 
to determine associated factors related to ACS in this population. Methods: Cross-sectional study comprising 16,493 
adolescents (mean age 14.09±2.12 years). The data comes from the National School Health Survey (2015), and the 
information was collected by a self-reported questionnaire. Logistic regression models were performed to identify 
correlates of ACS. Results: Adolescents who live in the Southeast are more prone to have ACS compared to those 
who live in other regions. Do not have motor vehicles been positively associated with ACS [girls: 2.04 (1.72;2.42); 
boys 1.85(1.63;2.10)]. Those whom self-reported white was less prone to have ACS compared to their peers from 
other ethnicities. Those enrolled in private schools [girls: 0.43(0.34;0.54); boys (0.45(0.39;0.53)] and schools setting 
in rural area [girls: 0.38(0.25;0.57); boys: 0.51(0.37;71)] are less prone to show ACS. In addition, adolescents who 
accumulated less active time during physical education classes [girls: 0.80(0.66;0.97)] and extracurricular shifts [boys: 
0.69(0.60;0.80)] were less prone to have an ACS, compared to their most active peers. Lastly, girls who spent ≤ 2 hours 
presented fewer odds to have an ACS [0.75(0.63;0.90)]. Conclusions: ACS was most prevalent among those who 
live in the Southeast region and seems to be negativity associated with the socioeconomic level. Moreover, less active 
adolescents during both school and leisure time may be more prone to have passive travel go/from school.
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Introduction 

The World Health Organization (WHO) recommends that 
adolescents should be engaged in at least 60 min/day of moder-
ate-to-vigorous physical activity, to improve health and prevent 
diseases1. This recommendation can be expressed as a result of 
the sum of activities performed in different domains, such as 
work/school, transport, household chores, and leisure time)2. 

Despite the benefits of physical activity for health, children 
and adolescents worldwide do not reach the international recom-
mendation3, highlighting the need to formulate effective strategies 
for active lifestyle promotion in the different domains of the day, 
given that lower levels of physical activity are associated with 
poor mental health4 and the development of non-communicable 
disease5,6. Thus, to contribute to the achievement of physical 
activity guidelines, it has been recommended that children and 
adolescents have active commuting to/from school (ACS), such 
as walking and/or cycling7,8.

Besides, researches carried out worldwide have sought to 
estimate the prevalence of adolescents who go/from schools in an 
active way3. In developing countries, like Brazil, it is estimated 
that about 34.4 to 73% of adolescents go/come from school 
by an active way9, being that this variation may be influenced 
by different methods used to assess ACS. Further, data about 
active transport in Brazil have been based majority in studies 

carried out in South and Southeast regions, while that data from 
the Northeast region is still little explored; lastly, information 
from North and Midwest regions were few reported by the 
previous literature9.

Despite ACS may be associated with health benefits10, 
evidence has shown a decline in the prevalence of adolescents 
who are active in their travels to/from school11. Thus, the 
scientific community has sought to identify possible barriers 
and facilitators of ACS, where, potential levels of influence on 
active transport have been highlighted, such as intrapersonal 
characteristics (e.g. sex, age), social (e.g. family income), and 
environmental factors (e.g. distance to school, urbanization)12. 
Although of earlier efforts, some information about the associ-
ation between “independent variables” and “ACS” is still not 
clear when founds from different countries are contrasted. For 
example, in Colombia13 and Mexico14, adolescents who live in 
rural areas are more prone to be active in their travels to school, 
while the opposite seems to be true in Canada15 and USA16. 

The scientific community also have alerted that although the 
majority of studies are carried out in most developed countries, 
it needs to be careful to use these finds to guide police markers 
in low- and middle-income countries, given that this may ignore 
costs of successful interventions, and applicability or relevance 
specific to a context where the studies were carried17. Lastly, 
most of the studies carried out in Brazil sought to identify the 

DOI: http://dx.doi.org/10.1590/S1980-6574202000030036

https://orcid.org/0000-0002-9405-3052
https://orcid.org/0000-0003-3995-4795
https://orcid.org/0000-0001-8837-0329
https://orcid.org/0000-0003-4991-1238
https://orcid.org/0000-0002-1328-6859
https://orcid.org/0000-0002-4578-7666


2

Motriz, Rio Claro, v.26, Issue 3, 2020, e10200036

Active commuting and Brazilian adolescents.

correlates of ACS among adolescents considering a local’s 
sample18,19, but not the entire population. Therefore, as far as 
we are aware, only a study20, using data from 2012, considered 
a cross-national sample. Thus, since identifying the correlates 
of ACS can help to guide public policies across the country, 
mainly to groups most exposed to insufficient physical activity, 
our purpose was to identify the prevalence and correlates of 
ACS among Brazilian adolescents.  

Methods

 In the present study, we used data from the 2015 National School 
Health Survey (in Portuguese: Pesquisa Nacional de Saúde do 
Escolar - PeNSE), which were collected between Abril and September 
2015 by Brazilian Institute of Geography and Statistics, Ministry 
of Health and Ministry of Education. The PeNSE is cross-national 
school-based research, conducted every three years, since 2009, 
and its main objective was to provide information about risk and 
protection factors in students enrolled in public and private schools 
in the five macro-regions of the country. 

Briefly, PeNSE 2015 database is composed of students from the 
6th year of elementary school to the 3rd grade of high school, in 
the reference year of the research. The initial sample was included 
16556 students; however, due to missing data about ACS, 63 subjects 
were excluded. Thus, our analyses are based on 16,493 adolescents, 
aged 11-19 years (mean age 14.09±2.12 years, 50.8% boys). The 
sample size was calculated for each stratum and considered a sam-
pling error of 3%, prevalence of 50%, with a confidence interval 
of 95%. Data were collected through a self-administered electronic 
questionnaire, composed of two main sections. The first related to the 
school characteristics were filled out by the principal or coordinator. 
The second section was self-administered by students and involved 
individual characteristics.

Based on the 2013 school census, data collection were pro-
cessed taking into account schools, that were selected according 
to geographic strata (North, Northeast; Southeast; Midwest, 
South), sampling by conglomerates; schools from each Brazilian 
Major Region were selected, and in each school’s classes were 
selected according to inclusion criteria; from these selected 
classes, all students were invited to take part in the study, and 
only those who answered the questionnaire were included in 
the study, totalizing 653 classes from 371 schools. More details 
regarding sampling strategies can be accessed in the original 
PeNSE methods document21. The PeNSE 2015 was approved 
by the National Commission for Ethics in Research from the 
National Health Council (Protocol No. 1.006.467).

Variables in the study 

Active commuting to and from school

To assess ACS, two questions were used: 1) “In the last 7 
days, how many days did you go on foot or cycle to school?”; 2) 

“In the last 7 days, how many days did you get back on foot or 
by bike from school?”. Hence, the adolescents who reported “to/
from” school ≥ 5 times per week were classified as “active”22. 

Sociodemographic variables 

We assessed the following sociodemographic variables: 
age; ethnicity (white; black; yellow; brown; and indigenous); 
Country Region (North; Northeast; Southeast; South; Midwest); 
maternal education level (incomplete elementary school, ele-
mentary school; high school; and undergraduate); the presence 
of a motorized vehicle in a household (none or at least 1). We 
also used information about the type of school (private or public) 
and school setting (rural or urban) to assess information about 
the school environment. Hence, the perception of safety on the 
way to school was measured through the question “In the last 
30 days, how many days did you miss school because you didn’t 
feel safe on the way home from school or from school to home?”, 
the students who related “miss school” at least once during this 
time were considered as those who “not safe”. 

Body mass index (BMI)

The BMI was calculated through weight (kg) divided by 
height squared (m). To statistical analyses, the students were 
sorted in “normal weight” or “overweight”, where we adopted 
the cut-offs suggested by WHO23. 

Behavioural variables

The physical activity during physical education classes 
was estimated through the following questions: a) “How many 
days did you take PE classes at school?”; b) “How much time 
per day did you do physical activity or sport during physical 
education classes at school?”, these questions were multiplied, 
and its result was computed in minutes per week. Hence the 
extracurricular physical activity was estimated by a) “In the 
last 7 days, except for school physical education classes, how 
many days did you engage in any physical activity, such as 
sports, dancing, gymnastics, bodybuilding, wrestling or other 
activity?”; b) “Usually, how long per day do these activities 
(such as sports, dance, gymnastics, bodybuilding, wrestling, 
or other activity) do you do? (Not counting physical education 
classes)”, these questions were multiplied, and its result was 
computed in minutes per week. To statistical analyse, both PA 
indicators were categorized in tertile (min/week), according to 
sex [physical activity during physical education: female: (0; 1 
to 50; >50); and male: (0 to 15; >15 to 70; >70)] and [extracur-
ricular  physical activity: female: (0; >0 to 70; >70); and male 
(0 to 30; >30 to 195; >195)]. 

Lastly, sitting time was assessed by the question: “On a typ-
ical weekday, how long do you sit around watching television, 
using a computer, playing video games, talking to friends, or 
doing other sitting activities? (do not count Saturday, Sunday, 
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holidays and time sitting at school)”; sitting time was sorted in 
“≤ 2 hours/day”, “>2 to ≤4 hours a day”, and “>4 hours/ day”.

Data analysis 

Descriptive analyses were performed by absolute and rel-
ative frequencies according to the sex. The logistic regression 
models (crude and adjusted) was used to identify the variables 
associated with the ACS, with a 95% confidence interval. The 
variables with p≤0.2 in the crude analysis were included in 
the adjusted model. In the adjusted model, the following hier-
archical approach was adopted to variables inclusion:  Model 
1 (Individual characteristics): age; ethnicity; BMI. Model 2 
(geographical characteristics), including Model 1 plus country 
region. Model 3 (socioeconomic variables), including model 
2 plus educational level; private vehicle; Model 4 (school 
characteristics), including model 3 plus school type; school 
setting. Model 5 (perceived environment), including model 
4 plus “perception of safety on the way to school”. Model 
6 (behavioural variables), including Model 5 plus “physical 
activity during physical education classes”; “extracurricular 
physical activity” and sitting time. All statistical analyses were 
performed in SPSS® 22 (IBM, Armonk, New York, USA), with 
the statistical significance level of p≤0.05. 

Results

Table 1 shows the sample descriptive characteristics by sex. 
Most of the sample were brown, normal weight, from the urban 
setting, had at least one motor vehicle in their home, enrolled in 
public school, and reported good perception of safe on way to school. 

Moreover, Figure 1 presents the prevalence of ACS in Brazil 
and each Brazilian region, by sex. Also, our analyses revealed that 
the ACS was not different among boys and girls adjustments [boys 
vs girls: Odds Ratio = 1.07 (0.98; 1.17)], not even when covariates 
(individual, geographical, socioeconomic and perceived environ-
ment) were included [boys vs girls: Odds Ratio = 1.08 (0.97; 1.20)]. 

The crude analysis is shown in Table 2, where the variables 
that showed “p<0,20” were used in the adjusted analysis. Hence, 
in the final statistic model, (Table 3 and Table 4) we observed that 
to live in the Southeast region and “have not” a motor vehicle been 
associated with ACS. On the other hand, those whom self-reported 
“white” presented less prone to have ACS. Likewise, those enrolled 
in private schools and schools setting in the rural area are less prone 
to show ACS. Regarding variables related to physical activity, girls 
who accumulated less active time during physical education classes 
and boys who accumulated less active time during extracurricular 
shifts were less prone to have an ACS, compared to most active peers. 
We also observed that girls who spent less sitting time showed less 
probability to go/come from schools in an active way.  

Figure 1- Prevalence of active commuting to school according to geographical region and sex.
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Table 1- Sample characteristics by sex (n =16,493).

Variables 
Female Male

% (95CI) % (95CI)
Ethnicity   

White 35.4 (34.0; 36.8) 37.6 (36.1; 39.9)
Black 10.9 (10.0; 11.9) 15.6 (14.5; 16.9)

Yellow 4.7 (4.1; 5.3) 3.7 (3.1; 4.3)
Brown 46.1 (44.6; 47.6) 39.7 (38.2; 41.2)

Indigenous 2.9 (2.5; 3.5) 3.4 (2.9; 4.0)
BMI   

Normal 74.1 (72.7; 75.3) 75.5 (74.1; 76.7)
Overweight 25.9 (24.7; 27.3) 24.5 (23.3; 25.9)

Region   
North 9.7 (9.2; 10.2) 9.5 (9.0; 10.0)

Northeast 28.8 (27.7; 29.8) 30.2 (29.0; 31.4)
Southeast 40.8 (39.8; 42.1) 39.3 (38.2; 40.6)

South 12.8 (12.3; 13.3) 13.5 (12.9; 14.0)
Midwest 7.9 (7.5; 8.2) 7.5 (7.1; 7.9)

Maternal educational level   
Incomplete elementary school 36.1 (34.4; 37.8) 33.1 (31.4; 34.9)

Elementary school 16.6 (15.4; 18.0) 18.4 (17.0; 19.8)
High school 30.0 (28.4; 31.6) 29.9 (28.3; 31.5)

Undergraduate 17.3 (16.2; 18.5) 18.6 (17.4; 19.9)
Motor vehicle   

None 33.0 (31.6; 34.4) 29.6 (28.2; 31.0)
At least 1 67.0 (65.6; 68.4) 70.4 (69.0; 71.8)

School type   
Private 14.3 (13.6; 14.9) 12.7 (12.0; 13.3)
Public 85.7 (85.1; 86.4) 87.3 (86.7; 88.0)

School setting   
Rural 5.9 (5.2; 6.6) 6.8 (6.0; 7.7)
Urban 94.1 (93.4; 94.8) 93.2 (92.3; 94.0)

Perception of safety on the way to school   
Not safe 13.1 (12.1; 14.1) 14.5 (13.4; 15.7)

Safe 86.9 (85.9; 87.9) 85.5 (84.3; 86.6)
Physical activity in school   

Tertile 1 41.0 (39.5; 42.4) 42.1 (40.6; 43.7)
Tertile 2 30.4 (29.0; 31.8) 32.6 (31.2; 34.0)
Tertile 3 28.6 (27.4; 30.0) 25.3 (24.1; 26.3)

Physical activity out of school   
Tertile 1 47.2 (45.7; 48.7) 37.3 (35.9; 38.9)
Tertile 2 24.6 (23.4; 25.9) 34.0 (32.5; 35.4)
Tertile 3 28.2 (26.9; 29.5) 28.7 (27.3; 30.0)

Sitting time   
≤ 2 hours 36.5 (35.1; 38.0) 38.2 (36.7; 39.7)

> 2 to ≤ 4 hours 22.8 (21.6; 24.1) 25.2 (23.9; 26.5)
>4 hours 40.7 (39.2; 42.2) 36.6 (35.2; 38.1)
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Table 2- Crude logistic regression for correlates of active commuting to schools among Brazilians adolescents.

Variables 
Female  Male

OR (95% CI) p  OR (95% CI) p 
Age‡ 1.00 (0.97; 1.03) 0.557  1.03 (1.00; 1.06) 0.051

Ethnicity†‡      
Indigenous 1.17 (0.81; 1.70) 0.385  0.99 (0.69; 1.42) 0.989

Black 1.19 (0.96; 1.47) 0.111  1.40 (1.15; 1.71) 0.001
Yellow 1.29 (0.96; 1.74) 0.083  1.54 (1.09; 2.17) 0.013
Brown 1.17 (1.02; 1.35) 0.025  1.19 (1.03; 1.37) 0.016
White 1   1  
BMI      

 Overweight 1   1  
Normal 0.86 (0.85; 1.13) 0.868  1.00 (0.86; 1.16) 0.945

Region†‡      
North 0.76 (0.64; 0.78) 0.003  0.86 (0.72; 1.03) 0.118

Northeast 0.82 (0.69; 0.96) 0.018  0.85 (0.72; 1.01) 0.074
Midwest 0.70 (0.59; 0.82) <0.001  0.84 (0.71; 0.99) 0.041

South 0.89 (0.75; 1.04) 0.161  0.93 (0.79; 1.09) 0.391
Southeast 1   1  

Maternal educational level†‡      
Incomplete elementary 2.01 (1.61; 2.50) <0.001  1.63 (1.31; 2.02) <0.001

Elementary school 1.97(1.54; 2.53) <0.001  2.00 (1.58; 2.53) <0.001
High school 1.89 (1.51; 2.36) <0.001  1.86 (1.51; 2.29) <0.001

 Undergraduate 1   1  
Motor vehicle†‡      

At least 1 1   1  
None 1.92 (1.68; 2.20) <0.001  1.69 (1.47; 1.95) <0.001

School type†‡      
Public 1   1  
Private 0.38 (0.31; 0.46) <0.001  0.41 (0.34; 0.48) <0.001

School setting†‡      
Urban 1   1  
Rural 0.40 (0.29; 0.56) <0.001  0.64 (0.45; 0.91) 0.015

Perception of safety on the way to school‡      
Safe 1   1  

Not safe 1.07(0.89; 1.29) 0.465  0.72 (0.59; 0.88) 0.001
Physical activity in school†      

Tertile 1 0.93 (0.80; 1.08) 0.352  0.91 (0.74; 1.06) 0.242
Tertile 2 0.78 (0.67; 0.91) 0.002  0.94 (0.80; 1.10) 0.474
Tertile 3 1   1  

Physical activity out school‡      
Tertile 1 1.09 (0.94; 1.27) 0.205  0.66 (0.57; 0.78) 0.000
Tertile 2 1.03 (0.88; 1.22) 0.658  0.81 (0.69; 0.95) 0.010
Tertile 3 1   1  

Sitting time†‡      
≤ 2 hours 0.76 (0.65; 0.88) 0.000  0.86 (0.74; 1.00) 0.057

> 2 to ≤ 4 hours 0.93 (0.79; 1.09) 0.396  0.91 (0.77; 1.07) 0.279
 >4 hours 1   1  

Note: variables included in the adjusted model for girls† and boys‡. OR = Odds Ratio.
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Table 3 - Adjusted logistic models for correlates of active commuting to schools in girls.

Variables 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p 

Age -  -  -  -  -  -  
Ethnicity             

Indigenous 1.17 (0.81; 
1.70) 0.385 1.24 (0.86; 

1.79) 0.245 1.09 (0.69; 
1.71) 0.69 1.09 (0.69; 

1.73) 0.693 1.09 (0.69; 
1.73) 0.693 1.10 (0.69; 

1.77) 0.665

Black 1.19 (0.96; 
1.47) 0.111 1.22 (0.98; 

1.52) 0.065 1.09 (0.84; 
1.43) 0.493 1.05 (0.80; 

1.38) 0.700 1.05 (0.80; 
1.38) 0.700 1.07 (0.82; 

1.40) 0.607

Yellow 1.29 (0.96; 
1.74) 0.083 1.35 (1.00; 

1.82) 0.047 1.33 (0.93; 
1.91) 0.114 1.27 (0.88; 

1.83) 0.19 1.27 (0.88; 
1.83) 0.19 1.25 (0.87; 

1.80) 0.211

Brown 1.17 (1.02; 
1.35) 0.025 1.22 (1.05; 

1.42) 0.007 1.03 (0.86; 
1.22) 0.713 0.99 (0.83; 

1.18) 0.917 0.99 (0.83; 
1.18) 0.917 1.01 (0.84; 

1.20) 0.892

White 1   1  1  1  1  1  
BMI -  -  -  -  -  -  

Region             

North   0.74 (0.62; 
0.88) 0.001 0.68 (0.55; 

0.85) 0.001 0.69 (0.55; 
0.87) 0.002 0.69 (0.55; 

0.87) 0.002 0.71 (0.57; 
0.90) 0.005

Northeast   0.79 (0.67; 
0.93) 0.007 0.74 (0.61; 

0.91) 0.004 0.78 (0.64; 
0.95) 0.015 0.78 (0.64; 

0.95) 0.015 0.79 (0.65; 
0.97) 0.027

Midwest   0.68 (0.58; 
0.81) <0.001 0.72 (0.59; 

0.88) 0.001 0.72 (0.59; 
0.88) 0.002 0.72 (0.59; 

0.88) 0.002 0.73 (0.59; 
0.90) 0.003

South   0.93 (0.79; 
1.10) 0.423 0.88 (0.72; 

1.08) 0.243 0.82 (0.67; 
1.01) 0.069 0.82 (0.67; 

1.01) 0.069 0.82 (0.67; 
1.01) 0.069

Southeast    1  1  1  1  1  
Maternal 

educational 
level

            

Incomplete 
elementary     1.61 (1.28; 

2.02) <0.001 1.23 (0.96; 
1.58) 0.088 1.23 (0.96; 

1.58) 0.088 1.29 (1.01; 
1.66) 0.039

Elementary 
school     1.67 (1.29; 

2.16) <0.001 1.27 (0.96; 
1.66) 0.084 1.27 (0.96; 

1.66) 0.084 1.30 (0.99; 
1.71) 0.058

High school     1.63 (1.31; 
2.04) <0.001 2.01 (1.69; 

2.38) <0.001 2.01 (1.69; 
2.38)’ <0.001 1.33 (1.05; 

1.69) 0.018

 Undergraduate     1  1  1  1  

Motor vehicle             

At least 1     1  1  1  1  

None     2.15 (1.82; 
2.54) <0.001 2.01 (1.69; 

2.38) <0.001 2.01 (1.69; 
2.38) <0.001 2.04 (1.72; 

2.42) <0.001
School type           

Public       1  1  1  

Private       0.45 (0.36; 
0.56) <0.001 0.45 (0.36; 

0.56) <0.001 0.43 (0.34; 
0.54) <0.001

School setting             
Urban       1  1  1  

Rural       0.36 (0.24; 
0.53) <0.001 0.36 (0.24; 

0.53) <0.001 0.38 (0.25; 
0.57) <0.001

Perception of 
safety on the 
way to school

        -  -  

Physical activ-
ity in school             

Tertile 1           0.80 (0.66; 
0.97) 0.023

Tertile 2           0.69 (0.57; 
0.84) <0.001

Tertile 3           1  
Physical activ-
ity out school           -  

Sitting time             

≤ 2 hours           0.75 (0.63; 
0.90) <0.001

> 2 to ≤ 4 
hours           0.95 (0.78; 

1.15) 0.621
>4 hours           1  

Note:  Adjusted by: Model 1: age; ethnicity; BMI. Model 2: including Model 1 plus country region. Model 3: including model 2 plus maternal educational level; 
private vehicle; Model 4: including model 3 plus school type; school setting. Model 5: including model 4 plus “perception of safety on the way to school”. Model 
6: including Model 5 plus “physical activity during physical education classes”; “extracurricular physical activity” and sitting time. The variables that did not 
obtain a significant value in crude analyses (p<0.20) were not included in adjusted analyses. OR = Odds Ratio.
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Table 4 - Adjusted logistic models for correlates of active commuting to schools in boys.

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p 

Age 1.02 (0.99; 
1.04) 0.083 1.02 (1.00; 

1.06) 0.053 1.01 (0.99; 
1.04) 0.185 1.00 (0.97; 

1.02) 0.891 1.00 (0.97; 
1.02) 0.448 1.00 (0.97; 

1.03) 0.805

Ethnicity             

Indigenous 1.08 (0.83; 
1.39) 0.538 1.25 (0.87; 

1.45) 0.368 1.11 (0.81; 
1.52) 0.498 1.07 (0.78; 

1.47) 0.654 1.08 (0.79; 
1.48) 0.616 1.06 (0.77; 

1.46) 0.708

Black 1.31 (1.13; 
1.52) <0.001 1.35 (1.16; 

1.56) <0.001 1.25 (1.04; 
1.51) 0.006 1.21 (1.00; 

1.46) 0.043 1.23 (1.01; 
1.48) 0.031 1.22 (1.01; 

1.47) 0.037

Yellow 1.40 (1.12; 
1.75) 0.003 1.44 (1.15; 

1.81) 0.001 1.45 
(1.11;1.90) 0.006 1.38 (1.05; 

1.82) 0.018 1.40 (1.06; 
1.83) 0.015 1.39 (1.05; 

1.83) 0.019

Brown 1.17 (1.06; 
1.30) 0.002 1.21 (1.09; 

1.35) <0.001 1.15(1.01; 
1.30) 0.026 1.09 (0.96; 

1.24) 0.149 1.09 (0.96; 
1.24) 0.154 1.11 (0.98; 

1.26) 0.098

White 1  1  1  1  1  1  
BMI -  -  -  -  - -

Region             

North   0.79 (0.70; 
0.89) <0.001 0.75 (0.65; 

0.88) <0.001 0.77 (0.66; 
0.90) 0.002 0.77 (0.66; 

0.90) 0.002 0.78 (0.66; 
0.91) 0.002

Northeast   0.81 (0.71; 
0.91) 0.001 0.73 (0.63; 

0.84) <0.001 0.76 (0.66; 
0.88) <0.001 0.76 (0.66; 

0.88) <0.001 0.77 (0.67; 
0.89) <0.001

Midwest   0.76 (0.67; 
0.85) <0.001 0.80 (0.69; 

0.92) 0.002 0.81 (0.70; 
0.94) 0.006 0.81 (0.70; 

0.93) 0.004 0.79 (0.69; 
0.92) 0.002

South   0.96 (0.85; 
1.07) 0.484 0.97 (0.84; 

1.11) 0.67 0.91 (0.79; 
1.05) 0.219 0.91 (0.79; 

1.05) 0.198 0.91 (0.79; 
1.05) 0.215

Southeast   1  1  1  1  1  
Maternal edu-
cational level             
Incomplete 
elementary     1.48 (1.26; 

1.74) <0.001 1.21(1.02; 
1.44) 0.024 1.22 (1.03; 

1.45) 0.019 1.27 (1.08; 
1.53) 0.004

Elementary 
school     1.72 (1.45; 

2.05)
< 

0.001
1.39 (1.16; 

1.68) <0.001 1.39 (1.16; 
1.68) <0.001 1.43 (1.19; 

1.73) <0.001

High school     1.65 (1.41; 
1.92)

< 
0.001

1.37 (1.17; 
1.61) <0.001 1.37 (1.17; 

1.61) <0.001 1.40 (1.19; 
1.64) <0.001

Undergraduate     1  1  1  1  
Motor vehicle             

At least 1     1  1  1  1  

None     1.91 (1.70; 
2.16) <0.001 1.80 (1.59; 

2.04) <0.001 1.81 (1.59; 
2.04) <0.001 1.85 (1.63; 

2.10) <0.001
School type             

Public       1  1  1  
Private       0.47 (0.40; 

0.55) <0.001 0.47 (0.40; 
0.54) <0.001 0.45 (0.39; 

0.53) <0.001
School setting             

Urban       1  1  1  

Rural       0.49 (0.35; 
0.68) <0.001 0.48 (0.34; 

0.67) <0.001 0.51 (0.37; 
0.71) <0.001

Perception of 
safety on the 
way to school

            

Safe         1  1  
Not safe         0.83 (0.71; 

0.98) 0.031 0.83 (0.71; 
0.98) 0.029

Physical activity 
in school           -  

Physical activity 
out school             

Tertile 1           0.69 (0.60; 
0.80) <0.001

Tertile 2           0.78 (0.67; 
0.90) 0.001

Tertile 3           1  
Sitting time             

≤ 2 hours           0.81 (0.71; 
0.92) 0.002

> 2 to ≤ 4 hours           0.95 (0.83; 
1.09) 0.471

>4 hours           1  

Note: Adjusted by: Model 1: age; ethnicity; BMI. Model 2: including Model 1 plus country region. Model 3: including model 2 plus maternal educational level; 
private vehicle; Model 4: including model 3 plus school type; school setting. Model 5: including model 4 plus “perception of safety on the way to school”. Model 
6: including Model 5 plus “physical activity during physical education classes”; “extracurricular physical activity” and sitting time. The variables that did not 
obtain a significant value in crude analyses (p<0.20) were not included in adjusted analyses. OR = Odds Ratio.
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Discussion

This is a cross-sectional study carried with data from 
PeNSE 2015. Our purposes were 1) identify the prevalence of 
ACS among Brazilian regions, and; 2) to determine associated 
factors related to ACS in this population. Our results presented 
that those who live in the Southeast region have most odds to 
be active in their travels to schools when compared to adoles-
cents who live in Northeast, North, and Midwest. Adolescents 
who related “have not a motor vehicle” in the household also 
were most prone to present ACS. On the other hand, those who 
self-reported “white” were less prone to have ACS compared 
to those from other ethnicities. Besides, adolescents enrolled in 
private schools and schools setting in rural areas are less prone 
to show ACS. Girls less active during physical education classes 
and boys less active during extracurricular shifts were less prone 
to have an ACS, compared to most active peers. Lastly, girls 
who spent less sitting time showed less probability to go/from 
schools in an active way. 

We did not observe differences between the patterns of 
commuting to schools of young and older adolescents. Besides, 
the pattern observed in the present study seems to be different 
from founds in other countries, like China11 and USA24. In the 
USA, for example, the passive travel to school among most old 
adolescents may be explained due to those with age upper to 
16 years may getting their “drive license”, while that in Brazil 
minimum age is 18 years. Moreover, an early study25 carried out 
in Brazil suggested that older adolescents may be most likely 
to have an ACS due to more independent to go/from school by 
walking or cycling compared to their peers most young. Thus, 
the association between age and ACS seems to be inconsistent 
and might range according to local’s characteristics.

It was observed that ACS was most likely among adolescents 
who live in the Southeast region compared to those who live in 
the Northeast, North, and Midwest. These finds are inconsistent 
with a study carried out in Mexico14, where those who live in 
less developed regions were more prone to go/from school on 
foot or cycling. Moreover, although our study did not investigate 
direct measures, like distance of the home to schools, previous 
studies allow us to hypothesize that fewer numbers of schools 
localized in rural areas in Southeast26, as well as its highly de-
mographic density compared to North, Northeast, and Midwest27 

may to encourage the ACS. Likewise, our results suggest that 
urban adolescents tend to be engaged in more ACS than rural 
ones. In Brazil, students from rural areas usually use free public 
transport to go to/from school due to distance and access from 
their home to schools, leading them to use passive commuting 
in this way, in opposition to students from the urban area, who 
tend to study in schools near their houses28,29. 

Regarding the perception of safety, it was verified that boys 
who did not feel safe on the way to school showed lower odds 
to be active in their traveling to school. In Brazil, subjects aged 
15-29 years are those more prone to be dead by firearm, and 
male subjects represent 91%-96% of the victims30, reinforced 
by the fact that weapon carrying and involvement in fights are 
more prevalent in male31. Thus, the risk behaviours related to 
violence can lead boys to avoid walking or cycling to school. 

In addition, although our results were not consistent with the 
association between gender and ACS, previous studies have been 
relating to the fact that parents may feel insecure about letting 
their daughters going alone to school, using an active mode, 
being more protective of girls than with boys7,32.

In the present study, we also sought to identify whether so-
cioeconomic level may be correlated to ACS among Brazilian 
adolescents, and our data analyses revealed that “maternal 
educational level”, “having motor vehicle” and “to be enrolled 
in private school” were negatively associated to ACS. These 
finds are consistent with early studies carried out in China11 and 
Mexico14. Thus, it is suggested that having at least one motor 
vehicle at home encourages its use rather than the use of active 
travel to school. It is important to highlight that individuals who 
use active transportation mode do not always do this for health 
or environmental awareness reasons, but maybe socioeconomic 
issues given the low costs related to walking or cycling compar-
ing to an active transportation mode can influence this choice33.

Adolescents who are less active during physical education 
classes and extracurricular periods also are less prone to go/from 
school on foot or cycling, compared to their peers most actives 
(tertile 3). The relation between physical activity and ACS still 
yet not clear, and associations positives and negatives between 
both behaviours can be found in available literature11,34,35. On 
the other hand, our found are consistent with most of the stud-
ies presented previously by a systematic review35, suggesting 
that adolescents who present ACS are more prone to engage 
in other physical activity domains. Moreover, to identify that 
students who have passive commuting are groups most exposed 
to insufficient physical activity adds interesting information to 
guide public policies. Thus, it is plausible to suggest efforts to 
improve ACS among adolescents, mainly to those who less 
active in other physical activity domain, once that ACS can be 
integrated to student’s daily routines36 and there is at least 200 
schooldays/year, meaning that the benefits of active travel may 
be obtained during more than half of the year.

Our data analyses pointed that, in Brazil, the ACS may be a 
required behaviour, being related to socioeconomic conditions, 
and not only one choice based on health benefits, meaning that 
interventions focused on the promotion of ACS should offer to 
subjects the possibility of choosing among the types of travel. 
Besides, changing in traveling mode may not be feasible for those 
who live in rural areas or areas far from their schools, due to 
climatic and/or structural conditions; thus, interventions aiming 
to increase the active time during school time and leisure physical 
activity also be used as ways to help adolescents stay active.

Limitations 

Notwithstanding the relevance of the finds, this study has 
some limitations that should be noted. Firstly, the PeNSE data are 
self-reported, which is prone to some biases in the information 
collected, especially those regarding ACS. However, this does 
not impair the data, given that studies carried worldwide have 
used questionnaires to obtain data about traveling to school37,38. 
Secondly, the lack of information related to the intensity of ACS 
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(light, moderate or vigorous), which could help in the expla-
nation of the role of ACS in the total weekly accumulation of 
moderate-to-vigorous physical activity. However, some strengths 
can be pointed, such as the use of environment variables, given 
that these factors are associated with sedentary lifestyle39;  and 
the use of a large population-based sample. 

Conclusion

It was observed that ACS was most prevalent among those 
who live in the Southeast region, and seems to be negativity 
associated with the socioeconomic level. Moreover, less active 
adolescents during both school and leisure time may be more 
prone to have passive travel go/from school.
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