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ABSTRACT: Objective: To compare the prevalence of physically active adolescents living in Brazilian capitals,
using 2012 and 2015 National Adolescent School-based Health Survey. Method: The sample consisted of 61,145
(2012) and 51,192 (2015) adolescents who were residents in 27 Brazilian capitals and were attending the 9th year of
elementary school. The globally estimated physical activity indicator with the cutoff point of 300 minutes or more
per week was used to determine the prevalence of physically active adolescents in both surveys. The prevalence
rates were stratified by socio-demographic characteristics (gender, age, maternal schooling and skin color) and
by capital of residency. Descriptive statistics were used for comparisons considering 95% confidence intervals.
Results: The respective prevalence rates of physically active adolescents observed in 2012 (21.0%; 95%CI 20.3 –
21.7) and 2015 (20.7%; 95%CI 20.1 – 21.3) were similar, independently of the sociodemographic characteristics.
In considering the 27 capitals, a reduction in the prevalence of physically active adolescents from 2012 to 2015
was observed only in Belém. Conclusion: Overall, no changes in the prevalence of physically active adolescents
residing in urban centers was observed from 2012 to 2015. These findings evidence the need for new public
policies in order to enhance and promote the practice of physical activity among Brazilian adolescents, as well
as the expansion of existing ones.
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RESUMO: Objetivo: Comparar a prevalência de adolescentes fisicamente ativos, residentes nas capitais brasileiras,
investigados nos inquéritos da Pesquisa Nacional de Saúde do Escolar de 2012 e 2015. Método: A amostra foi
composta por 61.145 (2012) e 51.192 (2015) adolescentes das 27 capitais brasileiras, frequentes no nono ano do
ensino fundamental. O indicador atividade física globalmente estimada com o ponto de corte de 300 minutos
ou mais por semana foi utilizado para determinar a prevalência de adolescentes fisicamente ativos nos dois
inquéritos. Em seguida, as prevalências foram estratificadas pelas características sociodemográficas (sexo, idade,
escolaridade da mãe e cor da pele) e pelas capitais. Para a comparações das variáveis entre as duas edições da
pesquisa foi utilizada estatística descritiva, com análise dos intervalos de confiança de 95% (IC95%). Resultados:
As prevalências de adolescentes fisicamente ativos observadas em 2012 (21,0%; IC95% 20,3 – 21,7) e 2015 (20,7%;
IC95% 20,1 – 21,3) foram similares, independente das características sociodemográficas analisadas. Dentre as 27
capitais analisadas, apenas em Belém foi verificada redução no percentual de adolescentes fisicamente ativos, entre
2012 e 2015. Conclusões: Não houve alteração da prevalência de adolescentes fisicamente ativos que residem nos
centros urbanos entre 2012 e 2015, evidenciando a necessidade de novas políticas públicas para promover a prática
de atividade física, assim como a expansão das já existentes.
Palavras-chave: Inquéritos epidemiológicos. Exercício. Saúde do adolescente.

INTRODUCTION
Physical activity, when practiced by children and adolescents, has been associated with
an increase in aerobic capacity, muscular strength, and reduced risk of chronic noncommunicable diseases (NCD), such as obesity and diabetes1, with positive reflexes in adult life2,3.
However, recent global estimates4,5 show that only 1 in 5 adolescents meets the recommendations of the World Health Organization (WHO)6 for the practice of at least 60 daily
minutes of physical activity with moderate to vigorous intensity. In Brazil, a series of epidemiological surveys, both local and national, have shown that the prevalence of physically
active adolescents is low7-9.
The practice of physical activity, both in Brazil and in other countries, has been monitored mainly through two indicators. The first, called accumulated physical activity, uses
information on the frequency and time spent on physical activity practices during the trip to
school, physical education classes, and other extracurricular physical activities in the seven
days prior to the survey10,11. This indicator is obtained by multiplying the frequency (days)
by the duration (daily practice time) of said activity in each domain (trip to school, physical education class and extracurricular physical activities), followed by the sum of the three
domains, which results in the total time of physical activity practice. The second indicator,
called globally estimated physical activity (GEPA), is simpler and uses a single question to
evaluate the daily practice of physical activity for at least 60 minutes in the 7 days prior to
the survey10,11. In addition to its simplicity, another advantage of the GEPA is being used in
health surveys, such as the Global School-based Student Health Survey (GSHS)12 and the
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Youth Risk Behavior Survey (YRBS)13, coordinated respectively by WHO and Centers for
Disease Control and Prevention (CDC), allowing the comparison of the prevalence of physically active adolescents between countries.
The monitoring of risk factors and health protection — among them, physical activity — is important for the planning of public policies, especially in adolescents. In this sense,
the National Adolescent School-based Health Survey (PeNSE) has, since 2009, collected
information on important health aspects of Brazilian adolescents. However, there are still
few studies that evaluate the practice of physical activity over time in adolescents living in
large Brazilian urban centers, and the existing ones are usually local14 or assess specific contexts, such as the ways of traveling to school, which include active displacement (walking/
cycling during the home-school-home path)15,16. In addition, after the WHO17 set a goal of
reducing the number of inactive adolescents and adults by 10 percent by 2025, monitoring
of the practice of physical activity has become even more relevant, with recurrent assessments being required to check whether the goal or part of it has been reached, especially in
urbanized areas that tend to present a lower level of physical activity compared to the rural
ones5. Finally, these results may help managers to evaluate and implement specific physical
activity promotion policies for this age group.
Therefore, this study aimed to compare the prevalence of physically active adolescents
residing in Brazilian capitals, investigated by the PeNSE 2012 and 2015 surveys.

METHODS
SAMPLE AND DATA COLLECTION
PeNSE is a cross-sectional, school-based survey that assesses health risk and protection
factors for adolescents. This survey is part of the Surveillance System for Risk Factors for
Noncommunicable Chronic Diseases and was conducted in 2009, 2012 and 2015, as the result
of a partnership between the Health Surveillance Department of the Ministry of Health,
the Ministry of Education and the Brazilian Institute of Geography and Statistics (IBGE).
The sample was composed of students attending morning classes in the 9th year of elementary school, in public and private schools, urban and rural areas, in 27 capitals and from a
group of Brazilian countryside municipalities (PeNSE-2012 and PeNSE-2015). The choice
of the 9th year of elementary school was based on WHO recommendations on the minimum schooling necessary to respond a self-administered questionnaire, and on the Child
and Adolescent Statute18, which provides for the adolescent’s autonomy in participating or
not in questionnaires that do not offer health risks and that support public policies for health
protection. It is also worth noting that, in the PeNSE questionnaire, an item was included
in which adolescents are informed about the research and respond on their agreement to
participate or not in the survey.
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The sample size of the present study was defined to include the 27 Brazilian capitals
and allow analyzes of the GEPA indicator, first included in PeNSE-2012. Because it did not
contain the GEPA indicator, PeNSE-2009 was not considered. Therefore, the analyzes of
this study were performed with data referring to 61,145 (PeNSE-2012)10 and 51,192 (PeNSE2015)11 adolescents. The sample was calculated for a maximum error of 3% in absolute
value at a 95% confidence level. Additional details on the sampling process are available in
previous publications10,11.

CLASSIFICATION OF ADOLESCENTS ON THE PRACTICE OF PHYSICAL ACTIVITY
The GEPA indicator was obtained through the following question in 2012: “In the
last 7 days, on how many days did you practice physical activity for at least 60 minutes
(one hour) per day? (add up all the time you spent on any type of physical activity), the
options being: (a) None (0 day); (b) 1 day; (c) 2 days; (d) 3 days; (e) 4 days; (f ) 5 days; (g)
6 days; (h) 7 days”.
In 2015, the questions and response options were largely unchanged: “In the past 7 days,
on how many days did you practice physical activity for at least 60 minutes (1 hour) a day?
(Add up all the time you spent on any type of physical activity, on each day), with the
response options being: (a) 0 days in the last 7 days (0 day); (b) 1 day in the last 7 days; (c)
2 days in the last 7 days; (d) 3 days in the last 7 days; (e) 4 days in the last 7 days; (f ) 5 days
in the last 7 days; (g) 5 days plus Saturday in the last 7 days; (h) 5 days plus Saturday and
Sunday in the last 7 days”.
Subsequently, the activity days were multiplied by the time of practice of said activity,
which, in this case, was 60 minutes. From this information, adolescents were classified as
physically active — those who practiced 300 or more minutes of physical activity per week —
and insufficiently active (< 300 minutes).

DATA ANALYSIS
Based on the criteria described above, the prevalences (in the form of proportions,
in percentages) of physically active adolescents for each of the surveys (PeNSE-2012 and
PeNSE-2015) were obtained, considering the 27 Brazilian capitals. Next, the prevalences
were stratified by the following sociodemographic characteristics: gender (male and female);
age range (≤ 13, 14, 15 and ≥ 16 years); maternal schooling - no schooling, incomplete/complete primary education (1 to 8 years of schooling), incomplete/complete secondary education (9 to 11 years of schooling) and incomplete/complete higher education (12+ years of
schooling); skin color (white, black, yellow, brown, and indigenous); and by the 27 Brazilian
capitals. For the comparison of the variables between the two surveys, descriptive statistics
were used, with analysis of the 95% confidence intervals (95%CI). This method was used
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by Malta et al.19 to compare the prevalence of the main risk and protection factors for NCDs
between PeNSE-2009 and PeNSE-2012.
In addition, in order to aid explanations, the percentage of adolescents with two
or more physical education classes per week was compared between PeNSE-2012 and
PeNSE-20158.
All analyzes were performed in Stata software version 12.0 (Stata Corporation,
College Station, USA), taking into account the complexity of the sample design of
each survey.

ETHICAL ASPECTS
All stages of the study were in accordance with the Declaration of Helsinki, with
voluntary participation of the adolescents, and all information, both from the students
and the schools, were kept confidential and unidentified. The National Research Ethics
Commission approved the surveys for 2012 and 2015 (registrations no. 16.805 and no.
1.006.467, respectively)10,11.

RESULTS
The majority of the sample was composed of female adolescents in 2012 (50.8%
of girls) and 2015 (50.8% of girls), aged between 14 and 15 years in both 2012 (69.5%)
and in 2015 (70.9%) and with brown skin color, approximately 40% in both surveys.
Regarding the years of maternal schooling, a reduction was observed in the percentage
of students who knew the maternal schooling, with variation between 2012 (80.9%)
and 2015 (75.9%). However, this loss of information was non-differential in the two
surveys, considering the variables gender, age, tertile of goods and services and physical activity (data not shown).
As can be observed, there was no change in the prevalence of physically active adolescents between 2012 and 2015, respectively, 21.0% (95%CI 20.3 – 21.7) and 20,7% (95%CI
20.1 – 21.3) (Figure 1).
The maintenance of physical activity among schoolchildren was also verified regardless
of gender, age, maternal schooling and skin color (Table 1).
When stratifying the prevalence of physically active adolescents by capitals, there
was also a stabilization of physical activity practice, except in Belém, where there was
a significant reduction in the prevalence of physically active adolescents from 2012 to
2015 (Figure 2).
It was also observed that, within the triennium analyzed, the percentage of adolescents with physical education classes in two or more days per week was maintained (Figure 3).
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DISCUSSION
The study showed that approximately one-fifth of the adolescents were considered physically active in the two editions of PeNSE (2012 and 2015), and there was no change in the
prevalence of physically active individuals among schoolchildren living in the 27 Brazilian
capitals during the study period. Maintenance was also identified in the practice of physical activity regardless of gender, age, maternal schooling and skin color. Among the capitals analyzed, a reduction in the prevalence of physically active adolescents was observed
only in Belém.
This is the first study that portrays the maintenance of the prevalence of physically
active schoolchildren, obtained by comparing PeNSE-2012 and PeNSE-2015. The GEPA
indicator was chosen because it did not change in the two editions of PeNSE, which allows
comparisons over time19. The current study also highlights the need to maintain standardized questions in large population surveys, which allows for more robust comparisons and
analysis of temporal trends.
Another indicator used to measure the practice of physical activity in PeNSE 2012 and
2015 was accumulated physical activity, but the questions related to this indicator changed
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PeNSE: Pesquisa Nacional de Saúde do Escolar (National Adolescent School-based Health Survey).
Source: data from the 2012 and 2015 National Adolescent School-based Health Survey.

Figure 1. Prevalence and 95% confidence intervals of physically active adolescents from the 9th
grade of elementary school, living in Brazilian capitals.
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between the two surveys20,21, limiting their comparison. In 2012, the trip to school domain
was addressed in two questions, including the orientation for the adolescent to add the
round trip times, while in 2015 there were four questions, with the round trip time being
questioned separately.
The increase of two questions in 2012 to four questions in 2015 may have introduced an
information bias, since between 2012 and 2015 there was an increase of 66.6% (unpublished
data) in median travel time, a fact that did not occur in the other domains (physical education classes and physical extracurricular activities), whose questions were not changed in
Table 1. Prevalence of physically active adolescents from the 9th grade of elementary school,
residing in Brazilian capitals, according to sociodemographic characteristics.
PeNSE 2012

PeNSE 2015

RC

% (95%CI)

% (95%CI)

n = 61,145

n = 51,192

Male

29.2 (28.2 – 30.2)

28.3 (27.3 – 29.2)

-3.1

Female

13.2 (12.4 – 13.9)

13.5 (12.7 – 14.2)

2.2

≤ 13

19.4 (17.9 – 20.9)

18.6 (17.1 – 20.1)

-4.3

14

20.7 (19.7 – 21.6)

20.1 (19.2 – 21.0)

-2.6

15

22.5 (21.3 – 23.7)

23.4 (21.9 – 24.9)

4.0

≥ 16

22.9 (21.3 – 24.4)

23.7 (21.9 – 25.5)

3.7

No schooling

17.4 (14.9 – 19.9)

18.9 (15.9 – 21.9)

8.7

Primary education

19.3 (18.2 – 20.5)

18.6 (17.3 – 20.0)

-3.5

Secondary education

20.4 (19.3 – 21.5)

20.8 (19.7 – 21.9)

2.0

Higher education

26.5 (24.9 – 28.0)

23.8 (22.6 – 24.9)

-10.1

White

21.7 (20.6 – 22.9)

20.3 (19.3 – 21.3)

-6.7

Black

22.2 (20.6 – 23.7)

22.4 (20.5 – 24.2)

0.9

Yellow

19.9 (17.2 – 22.5)

21.8 (18.6 – 24.9)

9.7

Brown

19.8 (18.9 – 20.7)

20.2 (19.3 – 21.0)

1.8

Indigenous

24.1 (20.8 – 27.3)

24.6 (21.6 – 27.6)

2.2

(%)

Gender

Age (years)

Maternal schooling

Skin color

PeNSE: Pesquisa Nacional de Saúde do Escolar (National Adolescent School-based Health Survey); RC: relative change;
95%CI: 95% confidence interval; n: sample.
Source: data from the 2012 and 2015 National Adolescent School-based Health Survey.
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PeNSE: Pesquisa Nacional de Saúde do Escolar (National Adolescent School-based Health Survey).
Source: data from the 2012 and 2015 National Adolescent School-based Health Survey.

Figure 2. Prevalence and 95% confidence interval of physically active adolescents from the 9th
grade of elementary school, living in Brazilian capitals.
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the two editions of the survey20,21. Thus, the change in the prevalence of physically active
adolescents from the 27 Brazilian capitals, using the accumulated physical activity indicator
reported between PeNSE-2012 (33.0%; 95%CI 32.1 – 33.9)10 and PeNSE-2015 (36.3%; 95%CI
35.3 – 37.2)22 may be due to the modification of the questionnaires.
As a result of the problems presented previously with the accumulated physical activity
indicator, the use of the GEPA indicator — which has also been used by the WHO and by
US institutions such as the CDC to measure the practice of physical activity — makes it possible to compare the prevalence of physically active adolescents between countries10,11,23-26.
A brief comparison of the prevalence of physically active adolescents between countries shows that Brazilians have a higher level of physical activity than those in Ghana
(16.0%) 23, similar to those in Malaysia (21.7%) 25 and lower than those in Argentina
(23.3%)26, Peru (24.5%)27, Uruguay (27.0%)28 and the United States (48.6%)29, suggesting new studies to verify whether public policies to promote physical activity implemented in other countries in South and North America have been more assertive than
the Brazilian ones.
In the United States, stabilization of physical activity in schoolchildren was also identified, although at much higher levels than in Brazil, 49.5% in 2011 and 48.6% in 201529.
The maintenance of the prevalence of physically active adolescents becomes relevant when
60
50.7

49.3

PeNSE 2012
PeNSE 2015

50

Porcentage (%)

40

30

20

10

0
PeNSE: Pesquisa Nacional de Saúde do Escolar (National Adolescent School-based Health Survey).

Figure 3. Percentage and 95% confidence interval of adolescents in the ninth grade of elementary
school, living in Brazilian capitals, with physical education classes in two or more days per week.
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we compare these results with another study that indicates, in most countries, a decrease
in the practice of physical activity by adolescents over time5. This reduction in the practice
of physical activity can be explained by several factors, among them the inability to implement policies to promote physical activity on a large scale, as well as the rapid urbanization
and easy access to motor vehicles5.
On the other hand, the present study shows that Brazil is far from WHO’s goal of a 10%
relative reduction in the prevalence of physical inactivity among adolescents and adults by
202517, reinforcing the need to re-evaluate and/or redirect existing public policies to generate
an increase in the percentage of active young people, reducing future expenses with NCDs.
Brazil has invested in public policies to promote physical activity among adolescents.
In this context, outdoor gyms, the School Health Program (PSE) and the Second Half
Program (PST) can be highlighted. Oudoor gyms contemplate various physical activities
and/or corporal practices that are developed with adolescents, adults and the elderly30,31,
while the PSE promotes health in public schools through various actions, among which are
food education and the stimulus to practice of physical activity through lectures and extracurricular activities, such as trekking and intercollegiate games, with the increase in the level
of physical activity of students being one of the program’s objectives32. On the other hand,
PST, a public policy of the Ministry of Sports, understands sport as a duty of the State and
as a right of all, seeking to reach children and adolescents in situations of social vulnerability and who are regularly enrolled and regularly attend school33.
Although an expansion has been reported in the three public policies cited above in the
period between 2012 and 201530-35, some considerations should be highlighted. In outdoor
gyms, almost 100% of units reported developing activities with adults and the elderly, while
only 76% were sought by adolescents30. In addition, 41.6% of the units reported difficulties
in developing activities with adolescents, showing the need for investment and training of
the teams to deal with the specifics of this age group and, consequently, to attract them to
practice physical activity30. It is also possible that PST is positively influencing adolescents
who already practice physical activity regularly. A study carried out in Africa showed that
the development of sports activities with voluntary participation reaches those adolescents
with greater physical capacity, not reaching the young people who need them most, that is,
those who are not active enough36. It is also worth mentioning that more studies are needed
to assess the capillarity of these public policies in urban centers, as well as to point out the
possible barriers that make it difficult to include young people who are insufficiently active
in these programs.
In addition to the counterpoints presented previously, the maintenance of physical education classes and violence was also observed, which are factors that may have contributed
to the stability of physical activity practice7,37. Between PeNSE-2012 (49.3%) and PeNSE2015 (50.7%), there was no change in the percentage of adolescents who had physical education classes in two or more days of the week, and this may be one of the factors responsible for the maintenance of the prevalence of physically active adolescents in the triennium
analyzed7,38. These results are similar to those of Malta et al., who studied previous periods
10
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of the same survey, 2009 and 201219, confirming that only half of adolescents have physical
education classes in two or more days per week.
Extending physical education classes would be an essential action to raise the levels of practice of physical activity in this age group7. In addition, it is necessary to improve the spaces
provided by schools for sports practice, as proposed by the strategic action plan for fighting
NCDs39. Thus, students could benefit from the positive effects of regular physical activity, such
as stagnation/reduction of the overweight and obesity epidemic, which affects approximately
25.5% of Brazilian adolescents40, and/or improvement in cognitive performance41.
The high rates of violence may also be one of the factors responsible for the non-expansion of the practice of physical activity in adolescents. According to the United Nations
Development Program (UNDP), in Brazil, 24.7% of people have already restricted their leisure facility options due to fear of delinquency42, causing a negative impact on the practice
of physical activity among adolescents and adults37,43. Thus, the similarity of homicide rates
in Brazil between 2012 (29.4/100,000 inhabitants) and 2015 (28.9/100,000 inhabitants)44, may
be favoring the choice of activities with low caloric expenditure, such as watching television, playing video games and using computers45-47.
Among all the capitals analyzed, Belém was the only one that presented a reduction in
the percentage of active adolescents. It is noteworthy that, in the state of Pará, there was
an 8.7% increase in the homicide rate between 2012 (41.4/100,000 inhabitants) and 2015
(45.0/100,000 inhabitants)44. In addition, the capital, Belém, probably received less investment in infrastructure because it was not one of the venues of the 2014 FIFA World Cup,
which may also have contributed to the reduction in physical activity practice5,48,49.
This study has some limitations and strengths. The questionnaire used to obtain the
GEPA indicator is self-referenced, being subject to information bias. The use of accelerometers would provide objective and detailed measures of physical activity, but would not
be practical in such a large sample. In addition, it has been reported that, during the evaluation of physical activity practice with questionnaires, one should avoid joining different
physical activity domains, as it makes it difficult for respondents to remember the activities
performed, increasing error in the measurement50,51. However, questions similar to the one
used in the present study were compared with the accelerometry, providing a reliable estimate of the physical activity behavior of adolescents52,53. In addition, since the two surveys
used the same question to evaluate the practice of physical activity, this limitation does not
seem to interfere in the data comparison. Another limitation is the fact that only two points
(prevalences) are evaluated in transversal panels, which can lead to instability in the evaluation of trends, requiring the maintenance of the surveys and the standardization of questions to allow longer comparisons.
Despite these limitations, this study uses data from a large-scale survey of adolescents
from all Brazilian capitals, especially in the 14- and 15-year-old age groups, which guarantees their external validity. Thus, the results of this study can help to evaluate and elaborate
public policies aimed at increasing the practice of physical activity among adolescents, contributing to the reduction of public health care spending with NCDs.
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CONCLUSION
It can be concluded that there was stability in the prevalence of physically active adolescents between 2012 and 2015, observed in all sociodemographic characteristics analyzed.
Concurrently, the prevalence of 20.7% of physically active schoolchildren shows that it is
necessary to continue evaluating existing public policies and developing new proposals that
promote the practice of physical activity among adolescents.
In addition, PeNSE should be maintained and expanded, allowing for longer temporal
analyzes and international comparability, contributing to the promotion of adolescent health.
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