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Abstract
The objective of this study was to identify inequalities in leisure-time physical
activity and active commuting to school in Brazilian adolescents, as well as
trends according to gender, type of school, maternal schooling, and geographic
region, from 2009 to 2015. This was a descriptive study based on data from
the Brazilian National School Health Survey (PeNSE) in 2009, 2012, and
2015. Students were defined as active in their leisure time when they practiced
at least 60 minutes of physical activity a day on five or more of the seven
days prior to the interview. Active commuting to school was defined as walking or biking to school on the week prior to the interview. The outcomes were
stratified by gender, type of school, maternal schooling, and geographic region.
Inequalities were assessed by differences and ratios between the estimates, as
well as summary inequality indices. The 2009, 2012, and 2015 surveys included 61,301, 61,145, and 51,192 schoolchildren, respectively. Prevalence of
leisure-time physical activity was 13.8% in 2009, 15.9% in 2012, and 14.7% in
2015; the rates for active commuting to school were 70.6%, 61.7%, and 66.7%,
respectively. Boys showed 10 percentage points higher prevalence of leisuretime physical activity and 5 points higher active commuting to school than
girls. Children of mothers with more schooling showed a mean of 10 percentage points higher prevalence of leisure-time physical activity than children
of mothers with the lowest schooling and some 30 percentage points lower in
relation to active commuting to school. The observed inequalities remained
constant over the course of the period. The study identified socioeconomic and
gender inequalities that remained constant throughout the period and which
were specific to each domain of physical activity.
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Introduction
Physical activity provides various short- and long-term benefits for adolescents’ health 1. Worldwide
prevalence of physical inactivity among adolescents 13 to 15 years of age is estimated at 80.3% 2.
Specific data from Brazil in a sample of students from state capitals show that 56.9% of ninth-graders
fail to reach current recommendations for weekly physical activity 3. This scenario points to the promotion of physical activity as a major challenge for the public health field in Brazil and the world 4.
Due to the complexity and large number of associated and determinant factors of physical activity, evidence has shown that some population strata have greater opportunities for such practice 5.
Studies in developed countries show that young people with socioeconomic vulnerability have lower
levels of physical activity 6,7,8. In Brazil, a cross-sectional study with data from all the state capitals
and Federal District showed that children of mothers with more years of schooling and boys are more
active in their leisure time when compared to children of mothers with incomplete primary schooling
and girls 3.
In this context, it is important to monitor physical activity and its sociodemographic determinants 4,9. Evidence suggests that determinants of physical activity in early childhood potentially
influence the levels of leisure-time physical activity and the form of commuting in adolescence and
adulthood 10,11. Although there are some studies that monitor indicators of leisure-time physical
activity and commuting in adolescents at the individual level, there are still few aggregate analyses
with a focus on the identification of inequalities between different population groups. The description of the existence and magnitude of sociodemographic inequalities in physical activity, as well as
time trends, are relevant for monitoring this behavior at the population level, identifying populations
that have historically received less attention.
The aim of this study was thus to identify inequalities in leisure-time physical activity and active
commuting to school, as well as trends according to gender, type of school (public or private), maternal schooling, and geographic region in 2009, 2012, and 2015.

Methodology
Study design
This was an observational descriptive study based on data from a series of cross-sectional studies
conducted by the Brazilian Institute of Geography and Statistics (IBGE) and Ministry of Health. The
databases were used from the Brazilian National School Health Survey (PeNSE) for the years 2009, 2012,
and 2015, with free public access on the IBGE website (http://www.ibge.gov.br). PeNSE is a schoolbased epidemiological study in which the target population consists of Brazilian children attending
public and private schools.
Each edition of the PeNSE study has peculiarities in the sampling process. In the 2009 edition,
the study was limited to the state capital and Federal District. The schools were grouped according to
administrative jurisdiction by the public system (federal, state, and municipal) and private system. The
primary sampling units were the schools and the secondary units were the classes. In each stratum,
systematic sampling was performed with probability proportional to the number of schools in the
stratum 12. In the 2012 edition, IBGE maintained the same methodology as in 2009 with the specific
sampling plan in the state capitals and Federal District, and a specific sampling plan was designed for
the set of municipalities in the interior of each geographic region, adding five more strata to the model
used in 2009 13. PeNSE 2015 14 consisted of two independent probabilistic samples: one consisting
of 9th graders, maintaining the sampling plan from 2012, and the other with schoolchildren from the
6th grade of primary school to the 3rd year of secondary school. The latter aimed to provide estimates
for Brazil as a whole and its major geographic regions for schoolchildren 13 to 17 years of age in the
selected classes 14. Further methodological details are available in the specific reports for each edition
of the survey 12,13,14. For comparability between the editions, the analyses in the current study only
included data on schoolchildren in the 9th grade in the state capitals and Federal District for each of
the three years of the survey.
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Dependent and independent variables
The three editions of the survey applied similar questionnaires on physical activity. The current study
opted to reanalyze only specific questions on leisure-time physical activity and acitve commuting
to school that were repeated in all three editions. Leisure-time physical activity included free-time
activities like sports, dance, gymnastics, and weight training, and did not include physical education
classes. The adolescents were asked about the frequency and duration of these activities on the seven
days prior to the interview. Based on these questions, an leisure-time physical activity was generated
that defined active adolescents as those with 60 minutes or more of physical activity per day on at least
five days of the week prior to the interview. Active commuting to school used questions on how often
the students walked or biked to and from school (on the seven days prior to the interview). Those
that answered in the affirmative to these questions on at least one day of the week, regardless of the
duration of commuting, were defined as active in commuting to school. Table 1 explains the questions
used to construct the outcomes in each year of the survey.
Stratification variables included gender (male and female); type of school (public and private);
geographic regions (North, Northeast, South, Southeast, and Central); as socioeconomic indicator,
maternal schooling (none, incomplete primary, complete primary, complete secondary, complete
university). The study opted to use maternal schooling as the economic indicator, since it was the
most comparable variable between the survey editions. Importantly, the use of maternal schooling as
a proxy for economic status is common practice in the health literature and is associated with various
indicators of maternal and child morbidity and mortality 15, including physical activity 7.
Statistical analyses
The proportions of the variables and their respective 95% confidence intervals (95%CI) were estimated by survey year. The weighting procedure was used for all the analyses according to the instructions
and variables provided by each PeNSE survey. For each of the stratification variables, we measured
relative and absolute inequalities (except for the geographic regions due to the absence of extreme
groups or reference groups). Measures of relative inequalities were based on the division between
the prevalence rates for the variables’ extreme categories, while the measures of absolute inequalities
were based on the subtraction between them. For the maternal schooling variable, the main socioeconomic component assessed here, two other summary indicators of inequality were assessed, the Slope
Index of Inequality (SII) and the Concentration Index of Inequality (CIX) 16.
SII is an estimate of absolute inequality expressed in percentage points (varying from 0 to 100) that
indicates the difference between the extreme categories, but taking the prevalence rates for the other
categories into account. CIX is an estimate of relative inequality also based on the prevalence rates for
all the categories. The coefficients range from -100 to 100, where 0 means absence of inequality. For
both indicators, positive values indicate inequality, with higher estimates among children of mothers with more schooling, taking into account the current study’s analyses. Finally, Equiplots (www.
equidade.org/equiplot) were used for the graphic display of inequalities according to gender, maternal
schooling, and geographic region. The analyses were performed with Stata 12.1 (StataCorp LP, College Station, USA) using the svy command to consider the sampling design.
Ethical aspects
The current study is based on public data (http://www.ibge.gov.br), and the original projects for the
three surveys were approved by the National Commission on Research Ethics (CONEP): case reviews
11.537 (PeNSE 2009), 16.805 (PeNSE 2012), and 1.006.467 (PeNSE 2015).
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Table 1
Description of the variables used to construct the outcomes in each edition of the Brazilian National School Health Survey (PeNSE).
PeNSE 2009

PeNSE 2012

PeNSE 2015

Working definition

Leisure-time physical
activity
Frequency

IN THE LAST 7 DAYS,

IN THE LAST 7 DAYS,

IN THE LAST 7 DAYS,

Leisure-time physical

not counting physical

not counting physical

not counting physical

activity at least five days

education classes at

education classes at

education classes at

a week (minimum 60

school, on how many

school, on how many

school, on how many

minutes/day)

days did you practice

days did you practice

days did you practice

some physical activity like

some physical activity like

some physical activity like

sports, dance, gymnastics,

sports, dance, gymnastics,

sports, dance, gymnastics,

weight training,

weight training, martial

weight training, martial

martial arts, or some

arts, or some other

arts, or some other

other activity with the

activity?

activity?

NORMALLY, how long per

NORMALLY, how long per

NORMALLY, how long per

day do these activities

day do these activities

day do these activities

last with a teacher or

last (sports, dance,

last (sports, dance,

instructor?

gymnastics, weight

gymnastics, weight

training, martial arts, or

training, martial arts, or

other activity)?

other activity)?

orientation of a teacher
or instructor?
IN THE LAST 7 DAYS,
in your free time, on
how many days did you
practice physical activity
or sports without a
teacher or instructor?
Duration

NORMALLY, how long per
day do these activities
last without a teacher or
instructor?
Active commuting to
school
Frequency

IN THE LAST 7 DAYS, on

IN THE LAST 7 DAYS,

IN THE LAST 7 DAYS, on

Commuting on foot or

how many days did you

on how many days you

how many days did you

bicycle, dichotomously

walk or pedal to school?

walk or pedal to or from

walk or pedal to school?

(active commuting IN THE

school? (Not including

LAST 7 DAYS, yes or no)

electric bicycles or riding
on the bike’s
passenger seat)
IN THE LAST 7 DAYS, on

IN THE LAST 7 DAYS, on

how many days did you

how many days did you

walk or pedal back from

walk or pedal back from

school?

school?
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Results
The total numbers of individuals included in the current study were 61,301 in PeNSE 2009, 61,145 in
PeNSE 2012, and 51,192 in PeNSE 2015. Table 2 describes the sample by gender, geographic region,
type of school, maternal schooling, and prevalence of leisure-time physical activity and active commuting to school. The highest proportions of participants in all the studies were females, students
attending public schools, residents of the South of Brazil, and whose mothers had complete secondary schooling or greater. Prevalence of leisure-time physical activity was 13.8% and 14.7% in 2009
and 2015, respectively, while 70.6% of the schoolchildren in 2009 and 66.7% in 2015 reported active
commuting to school.
Table 3 describes the prevalence of leisure-time physical activity stratified by year of survey and
measures of absolute and relative inequalities according to the target variables. In terms of absolute
inequalities, prevalence of leisure-time physical activity among boys was always at least 12 percentage points (p.p.) greater than for girls. For relative inequalities, boys showed 3.1 higher prevalence of
leisure-time physical activity than girls in 2009 and 2.4 times higher in 2015. As for the different geographic regions, considering the 95%CI, there were no significant differences between the prevalence
rates for leisure-time physical activity during the study period. As for type of school and maternal
schooling, inequalities in leisure-time physical activity were found, evidencing higher prevalence of
leisure-time physical activity among schoolchildren in the private school system and those whose
mothers had more schooling. In relation to maternal schooling, although with a relatively low magnitude [CIX = 0.13 (95%CI: 0.05; 0.21], the relative inequality was positive, expressing inequality for
children of mothers with less schooling. As for absolute inequality, SII was some 10p.p. in the three
years of the study, showing that adolescent children of mothers with ore schooling always showed
higher mean prevalence of leisure-time physical activity.
Table 4 describes the prevalence of active communting to school stratified by year of survey and
the respective measures of inequalities. Boys showed higher prevalence of active commuting to school
than girls in the three surveys. The absolute differences between boys and girls in active commuting to
school were 4.3p.p. in 2009, 2.9p.p. in 2012, and 6.6p.p. in 2015. As for geographic region, adolescents
from the Central showed lower prevalence of active commuting to school when compared to the
other regions in 2009 and 2015. Students in public schools consistently showed higher prevalence of
active commuting to school. The negative values for SII and CIX show that in this case, active commuting to school was higher in children of mothers with less schooling, whose prevalence of active
commuting to school was some 30p.p. higher than in children of mothers with more schooling in
2009 and 2015 [SII: -31.9 (95%CI: -45.6; -18.2) in 2009; SII: -32.4 (95%CI: -44.5; -20.3) in 2015]. Figure 1 shows the absolute inequalities and their time trends, stratified by maternal schooling, gender,
and geographic region.

Discussion
This was a pioneering study in assessing nationwide trends in inequalities in leisure-time physical
activity and active commuting to school among Brazilian adolescents according to sociodemographic
characteristics. The study identified important inequalities related to gender and maternal schooling,
suggesting that different contexts exert specific influences on levels of leisure-time physical activity
and active commuting to school. Although there is no evidence that these inequalities are increasing,
it is worrisome that the differences are not decreasing.
The results according to gender in both domains of physical activity show clear inequality over
the years analyzed, since boys had higher levels of leisure-time physical activity and active commuting to school. Independently of the instrument used, evidence shows that boys are more active on
average in their leisure time 5 and in commuting to and from school 17 when compared to girls. For
example, Conti et al. 18 report that since early childhood, boys are encouraged to practice sports and
other physical activities, while girls are more encouraged to develop typically sedentary indoor activities. In addition, a feeling of insecurity, lack of social support, and inadequate infrastructure can also
induce girls to be less active in both domains 19,20,21. However, the current study detected stabilization
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Table 2
Characteristics of the sample by year of Brazilian National School Health Survey (PeNSE 2009, N = 61,301; PeNSE 2012, N = 61,145 and PeNSE 2015,
N = 51,192).
Variables

2009

2012

2015

n

%

95%CI

n

%

95%CI

n

%

95%CI

Male

28,635

47.5

46.8; 48.2

29,393

49.2

48.5; 49.9

24,868

49.2

48.5; 50.0

Female

32,666

52.5

51.8; 53.2

31,752

50.8

50.1; 51.5

26,324

50.8

50.0; 51.5

North

14,363

11.2

10.9; 11.5

13,972

11.7

11.4; 12.1

12,412

12.8

12.5; 13.1

Northeast

21,255

23.9

23.5; 24.3

21,841

23.7

23.2; 24.1

17,419

23.8

23.4; 24.3

South

11,028

47.0

46.2; 47.7

9,715

45.1

44.4; 45.9

8,654

44.6

43.8; 45.4

Gender

Geographic region

Southeast

6,349

6.8

6.6; 7.0

6,147

7.2

6.9; 7.4

4,424

6.0

5.8; 6.2

Central

10,416

11.1

10.8; 11.4

9,470

12.3

12.0; 12.6

8,283

12.7

12.4; 13.0

Private

14,955

20.8

20.3; 21.3

16,785

25.5

24.9; 26.1

14,868

27.1

26.5; 27.8

Public

48,456

79.2

78.7; 79.7

44,360

74.5

73.9; 25.1

36,324

72.9

72.2; 73.5

Type of school

Maternal schooling *
None

1,980

3.8

3.5; 4.1

2,702

5.1

4.7; 5.4

1,596

3.8

3.5; 4.1

Incomplete primary

13,890

27.9

27.2; 28.6

12,255

25.1

24.4; 25.8

7,411

19.3

18.6; 20.0

Complete primary

8,360

16.9

16.3; 17.4

8,829

18.0

17.4; 18.6

6,102

16.1

17.5; 16.8

Complete secondary

16,249

31.6

30.1; 32.3

17,691

35.0

34.3; 35.7

13,183

33.9

33.1; 34.7

Complete university

10,657

19.8

19.2; 20.4

9,245

16.8

16.6; 17.3

10,955

26.8

26.0; 27.6

Yes

42,698

70.6

70.0; 71.2

36,759

61.7

61.0; 62.4

32,553

66.7

66.0; 67.4

No

19,655

29.4

28.8; 30.0

24,283

38.3

37.6; 39.0

18,559

33.3

32.6; 34.0

Yes

8,370

13.8

13.3; 14.3

10,193

15.9

15.4; 16.4

7,752

14.7

14.2; 15.3

No

53,965

86.2

85.7; 86.7

50,796

84.1

83.6; 84.6

43,259

85.3

84.7; 85.8

Physical activity
Active commuting to school

In leisure time (≥ 300min/week)

95%CI: 95% confidence interval.
* Years of school: incomplete primary (less than 8 years), complete primary (8 years), complete secondary (11 years), complete university (≥ 15 years).

in the gender inequalities in leisure-time physical activity and active commuting to school over the
period, possibly due to the lack of specific strategies for population groups with lower prevalence of
physical activity.
The results for prevalence of leisure-time physical activity and maternal schooling were consistent with the literature 22,23,24,25. Children of mothers with more schooling tended to have higher levels of leisure-time physical activity during the period analyzed here. One hypothesis for such results
is that mothers with more schooling may know more about the benefits of a healthy lifestyle for their
children’s health and would likely seek more opportunities to increase their children’s participation in
leisure-time physical activity 26. In addition, since maternal schooling is considered a good proxy for
socioeconomic status, the results could suggest that higher purchasing power facilitates leisure-time
physical activity, especially guaranteeing access to private facilities (gyms, etc.) and higher likelihood
of residing in neighborhoods close to parks and city squares.
Meanwhile, the results for active commuting to school and maternal schooling were in the opposite direction of the leisure-time domain. Studies show that active commuting to school is associated
with different economic indicators like low family income 27, studying in public schools 28, and lack of
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Table 3
Characteristics of leisure-time physical activity (300 minutes of activity, week: 5 days x 60 minutes) and inequalities according to target variables in each
edition of the Brazilian National School Health Survey (PeNSE 2009, N = 61,301; PeNSE 2012, N = 61,145 and PeNSE 2015, N = 51,192).
Variables

Leisure-time physical activity
2009

2012

2015

n

%

95%CI

n

%

95%CI

n

%

95%CI

Male

5,856

21.5

20.7; 22.4

7,018

22.1

21.3; 22.9

5,363

20.9

20.1; 21.8

Female

2,305

6.9

6.4; 7.4

3,175

10.0

9.4; 10.6

2,389

8.8

8.2; 9.4

Gender

Difference

14.6

12.1

12.1

Ratio

3.1

2.2

2.4

Geographic region
North

1,852

12.6

11.8; 13.4

2,464

16.8

16.0; 17.6

1,942

15.9

15.1; 16.8

Northeast

2,525

12.1

11.5; 12.7

3,352

15.4

14.9; 16.0

2,445

14.3

13.7; 14.9

South

1,622

14.7

13.8; 15.7

1,575

15.1

14.1; 16.1

1,333

14.0

13.0; 15.1

927

14.5

13.5; 15.6

1,078

17.7

16.6; 18.9

693

15.5

14.3; 16.8

1,444

14.2

13.5; 15.0

1,724

18.1

17.3; 19.0

1,339

16.4

15.5; 17.4

Private

2,370

16.6

15.6; 17.7

3,275

19.6

18.6; 20.6

2,500

16.7

15.8; 17.8

Public

6,000

13.1

12.5; 13.6

6,918

14.7

14.1; 15.2

5,252

14.0

13.4; 14.6

Southeast
Central
Type of school

Difference

-3.5

-4.9

-2.7

Ratio

0.8

0.8

0.8

Maternal schooling *
180

9.0

7.1; 11.4

312

11.7

9.8; 13.9

184

11.4

9.2; 14.0

Incomplete primary

None

1,533

12.1

11.1; 13.2

1,691

12.9

11.9; 13.9

979

12.7

11.4; 14.0

Complete primary

1,054

12.6

11.4; 13.9

1,417

15.0

13.8; 16.3

895

13.4

12.1; 14.8

Complete

2,269

14.2

13.3; 15.2

3,191

17.2

16.2; 18.1

2,097

15.7

14.7; 16.7

Complete university

1,963

18.7

17.4; 20.0

2,070

22.9

21.4; 24.5

2,104

19.3

18.0; 20.6

Difference (Q5 and Q1)
Ratio (Q5 and Q1)

9.7

11.2

2.1

7.9

2.0

1.7

SII

10.8

8.3; 13.3

13.4

9.9; 16.9

9.4

7.2; 11.6

CIX

0.13

0.05; 0.21

0.13

0.07; 0.2

0.10

0.06; 0.14

95%CI: 95% confidence interval; SII: Slope Index of Iinequality; CIX: Concentration Index of Inequality.
Note: total values per category do not correspond to the percentage, due to weighting.
* Years of school: Q1 – none, Q2 – incomplete primary (less than 8 years), Q3 – complete primary (8 years), Q4 – complete secondary (11 years),
Q5 – complete university (≥ 15 years).

other means of transportation, like automobiles 29. It is likely that for this segment of the population,
active commuting is not a choice, but the only form of transportation available to the schoolchildren
or their families.
Concerning socioeconomic inequalities, two different patterns were maintained over time: (1)
the highest difference in prevalence of leisure-time physical activity appears to be between the two
groups with the most schooling, characterizing a pattern of “top inequality” 30,31; (2) active commuting to school shows a pattern of “bottom inequality” 30,31, in which the prevalence among children of
mothers with more schooling is much smaller and different from the other groups. These patterns
of inequalities provide important backing for public policies. Factors associated with the groups
with the highest prevalence rates can be considered important characteristics to back interventions.
Meanwhile, pinpointing the groups with strikingly low prevalence rates when compared to the other
groups provides important information on the necessary population focus of such interventions.
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Table 4
Characteristics of active commuting to school and inequalities according to target variables in each edition of the Brazilian National School Health Survey
(PeNSE 2009, N = 61,301; PeNSE 2012, N = 61,145 and PeNSE 2015, N = 51,192).
Variables

Active commuting to school
2009

2012

2015

n

%

95%CI

n

%

95%CI

n

%

95%CI

Male

19,764

72.9

72.0; 73.7

18,370

63.2

62.1; 64.1

16,680

70.1

69.1; 71.0

Female

21,678

68.6

67.7; 69.4

18,389

60.3

59.3; 61.2

15,873

63.5

62.5; 64.5

Gender

Difference

4.3

2.9

6.6

Ratio

1.1

1.0

1.1

Geographic region
North

10,269

75.7

74.7; 76.6

8,731

62.7

61.6; 63.7

8,150

68.4

67.2; 69.4

Northeast

14,061

69.1

68.3; 69.9

12,557

59.7

59.0; 60.5

11,078

67.2

66.4; 68.1

South

7,447

71.5

70.3; 72.6

6,004

62.5

61.1; 63.9

5,676

67.5

66.0; 68.9

Southeast

4,322

71.2

69.8 ; 72.4

3,676

62.1

60.7; 63.5

2,818

66.6

65.0; 68.2

Central

6,599

65.1

64.1; 66.2

5,791

61.5

60.4; 62.6

4,831

61.6

60.4; 62.7

Private

6,599

50.8

49.4; 52.1

7,237

48.4

47.2; 49.7

6,323

47.2

45.8; 48.5

Public

36,099

75.9

75.2; 76.5

29,522

66.3

65.4; 67.0

26,230

74.0

73.2; 74.8

Type of school

Difference

25.1

17.9

26.8

Ratio

1.5

1.4

1.6

Maternal schooling *
None

1,525

78.9

75.6; 81.9

1,700

62.1

58.6; 65.5

1,214

78.6

75.0; 81.9

Incomplete primary

10,874

79.6

78.5; 80.7

8,264

67.0

65.5; 68.5

5,435

74.7

73.0; 76.4

Complete primary

6,151

75.6

74.0; 77.1

5,757

67.6

65.9; 69.2

4,282

72.8

70.8;74.6

Complete

10,683

68.0

66.7; 69.2

10,698

62.1

60.8; 63.3

8,358

66.6

65.3; 67.9

Complete university

5,141

52.4

50.7; 54.0

4,081

49.5

47.6; 51.3

4,995

49.8

48.2; 51.5

Difference (Q5 and Q1)

-26.5

Ratio (Q5 and Q1)

-12.6

0.7

-28.8

0.8

0.6

SII

-31.9

-45.6; -18.2

-15.0

-33.3; 3.3

-32.4

-44.5; -20.3

CIX

-0.07

-0.13; -0.01

-0.04

-0.10; -0.02

-0.08

-0.14; -0.02

I95%CI: 95% confidence interval; SII: Slope Index of Iinequality; CIX: Concentration Index of Inequality.
Note: total values per category do not correspond to the percentage, due to weighting.
* Years of school: Q1 – none, Q2 – incomplete primary (less than 8 years), Q3 – complete primary (8 years), Q4 – complete secondary (11 years), Q5 –
complete university (≥ 15 years).

The results for inequalities in leisure-time physical activity between geographic regions are
similar, based on the confidence interval throughout the period analyzed. However, the prevalence of
leisure-time physical activity was still low in all the regions, emphasizing the importance of programs
to promote physical activity. There has doubtless been major progress in the promotion of physical
activity since the implementation of the National Policy for Health Promotion 32. However, physical
activity programs funded by the Brazilian Ministry of Health that include the adolescent population
in their proposals are still uncommon in the primary healthcare system and have low coverage, usually targeted to populations with specific conditions like obesity and type 2 diabetes 33. Even physical
education in schools, a mandatory component of all primary education throughout Brazil, is facing
serious difficulties in attenuating this situation 34. Other policies such as the School Health Program,
After-School Program, and City Sports and Leisure Program also have strategies to promote physical
activity, but their impacts have not been widely assessed. At any rate, one can infer that the promotion
of physical activity is a key government issue, with various strategies implemented in the last fifteen
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Figure 1
Inequalities in leisure-time physical activity and active commuting to school, according to maternal schooling, gender, and geographic region in the
Brazilian National School Health Survey (PeNSE 2009, N = 61,301; PeNSE 2012, N = 61,145 and PeNSE 2015, N = 51,192).
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years. However, it is important for the various existing policies to combine the potential of the strategies and levels of work to converge on common objectives and targets, highlighting physical activity
as a factor for health promotion rather than merely to recover from injuries 35,36.
The results for ative commuting to school follow the tendency for leisure-time physical activity;
however, the Central appears to have lower prevalence, according to the 2009 and 2015 surveys. No
study was found with a sample from this region and that estimates active commuting to school. A
multicenter study in 12 countries showed wide heterogeneity between the prevalence rates for active
commuting to school 37, demonstrating that socioenvironmental characteristics may be contributing
to these patterns of inequalities. Safety, company for commuting 21, and the built environment 38 have
been reported as important for active commuting, especially as adolescents grow older, since when
they are younger the parents fear accidents with their children on the way to school, and when the
choice is possible, they end up using other forms of transportation for their kids 19,39.
Some limitations to the study deserve mention. No psychometric results of the instruments used
to assess physical activity were found. Thus, the existence of information bias cannot be ruled out
entirely. However, a large portion of the study instrument is based on very similar questions from the
International Physical Activity Questionnaire (IPAQ) and Global Physical Activity Questionnaire (GPAQ),
which have been tested and present satisfactory validity and reproducibility 40,41. Besides, the results
of stratified associations and prevalence rates follow the patterns found in other studies that used
questionnaires with known validity and reproducibility 42,43,44. Future studies with a focus on assessing the validity and reproducibility of these questionnaires should be encouraged. Although national
surveys like PeNSE aim to monitor populations’ health, there are differences in the questionnaires
on physical activity that hinder comparison of the data when the questionnaires are analyzed in their
totality. Thus, the current study only used questions with the greatest comparability throughout the
target period (Table 1). Finally, the list of household assets differed in the three surveys, which limited
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the construction of an adequate and comparable household assets index. We thus opted to use maternal schooling as the principal socioeconomic indicator.
The study’s important strengths feature the description of sociodemographic and economic
inequalities in leisure-time physical activity and active commuting to school and the evaluation of
their trends over time. This requires presenting both relative and absolute inequalities. In studies on
trends, differences may be perceived in the measures of absolute inequalities and not identified by
measures of relative inequalities. For example, if prevalence was 40% among the wealthiest and 20%
among the poorest, and if prevalence later dropped to 20% in the wealthiest and 10% in the poorest,
relative inequality remained the same, while absolute inequality fell by half 16. In addition, the assessment of inequalities in maternal schooling using SII and CIX provides another possibility, since these
indicators take into account all the categories of schooling and not only the extreme categories.

Conclusion
The current study’s findings point to important inequalities in leisure-time physical activity and
active commuting to school. For girls, the prevalence of physical activity was lower in leisure time and
in commuting to school. Children of mothers with more schooling and students in private schools
showed higher prevalence of leisure-time physical activity, while children of mothers with less
schooling and students in public schools showed higher prevalence of active commuting to school.
There was also clear stability in these inequalities from 2009 to 2015 in Brazil’s state capitals and
Federal District.
The detection of stability in the inequalities between boys and girls and between economic levels
is worrisome. Are inequalities between genders and socioeconomic levels expected, or are they actually iniquities that need to be debated and addressed? Policymakers need to grasp this knowledge to
be able to implement measures in health and the promotion of physical activity that decrease such
inequalities. This requires inter-sector action involving health, education, urban planning, and public
security, allowing access to the physical and social benefits of physical activity for the entire population, and especially for those most in need.
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Resumo

Resumen

O objetivo foi identificar desigualdades na prática
de atividade física de lazer e deslocamento ativo
para escola em adolescentes brasileiros, bem como
suas tendências de acordo com o sexo, tipo de escola, escolaridade materna e regiões geográficas de
2009 a 2015. Estudo descritivo baseado em dados
da Pesquisa Nacional de Saúde do Escolar
(PeNSE) de 2009, 2012 e 2015. Foram considerados ativos no lazer aqueles que acumularam, no
mínimo, 60 minutos por dia, em cinco ou mais
dias da semana anteriores à entrevista. Para deslocamento ativo para escola, foi avaliado o transporte a pé ou de bicicleta para a escola na semana
anterior à entrevista. Os desfechos foram estratificados pelo sexo, tipo de escola, escolaridade materna e regiões geográficas. As desigualdades foram
avaliadas por meio de diferenças e razões entre as
estimativas, bem como por índices sumários de
desigualdade. Foram incluídos na PeNSE 2009,
2012 e 2015, 61.301, 61.145 e 51.192 escolares, respectivamente. A prevalência de atividade física de
lazer foi 13,8% em 2009, 15,9% em 2012 e 14,7%
em 2015; já para o deslocamento ativo para escola,
foi 70,6%, 61,7%, 66,7%, respectivamente. Meninos apresentaram uma prevalência de 10 pontos percentuais (p.p.) maior de atividade física de
lazer e cerca de 5p.p. no deslocamento ativo para
escola do que as meninas. Escolares filhos de mães
com maior escolaridade apresentaram, em média, uma prevalência de atividade física de lazer
10p.p. maior do que seu grupo extremo de comparação e cerca de 30p.p. menor com relação ao
deslocamento ativo para escola. As desigualdades
observadas permaneceram constantes ao longo do
período avaliado. Foram identificadas desigualdades socioeconômicas e entre os sexos, que se
mantiveram constantes ao longo do período analisado e que foram específicas para cada domínio de
atividade física.

El objetivo fue identificar desigualdades en la
práctica de actividad física durante el tiempo libre y desplazamiento activo hacia la escuela en
adolescentes brasileños, así como sus tendencias
de acuerdo con sexo, tipo de escuela, escolaridad
materna y regiones geográficas desde 2009 hasta 2015. Estudio descriptivo, basado en datos de
la Encuesta Nacional de Salud del Escolar
(PeNSE) de 2009, 2012 y 2015. Se consideraron
activos durante el tiempo libre aquellos que acumularon, por lo menos, 60 minutos al día de actividad física durante cinco o más días a la semana
anteriores a la entrevista. Para el desplazamiento
activo hacia la escuela, se evaluó el transporte a
pie o en bicicleta hacia la escuela durante la semana anterior a la entrevista. Los resultados se estratificaron por sexo, tipo de escuela, escolaridad materna y regiones geográficas. Las desigualdades se
evaluaron mediante diferencias y razones entre las
estimativas, así como por el sumario de los indices
de desigualdad. Se incluyeron en el PeNSE 2009,
2012 y 2015, 61.301, 61.145 y 51.192 escolares,
respectivamente. La prevalencia de actividad física durante el tiempo libre fue de un 13,8% en
2009, 15,9% en 2012 y 14,7% en 2015; ya para el
desplazamiento activo hacia la escuela, fue 70,6%,
61,7%, 66,7%, respectivamente. Los niños presentaron una prevalencia de 10 puntos porcentuales
(p.p.) mayor de actividad física durante el tiempo
libre y cerca de 5p.p. en el desplazamiento activo
hacia la escuela que las niñas. Los escolares -hijos de madres con mayor escolaridad- presentaron
una prevalencia media de actividad física durante
el tiempo libre 10p.p. mayor que su grupo extremo
de comparación, y cerca de 30p.p. menor, con relación al desplazamiento activo hacia la escuela. Las
desigualdades observadas permanecieron constantes a lo largo del período evaluado. Se identificaron desigualdades socioeconómicas y entre sexos,
que se mantuvieron constantes a lo largo del período analizado, y que fueron específicas para cada
dominio de actividad física.
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