


Conclusions

The study allowed identifying the type of LTPA and sport reported as the most frequent by

the Brazilian population according to age, sex, skin color, and income, detecting strong

social disparities in these practices.

Introduction

Several studies [1–8] analyzed the levels of leisure-time physical activity (LTPA) based on

information about duration and intensity of the practices, and some of them, providing results

on the classification of the individuals in active, insufficiently active and inactive. However,

fewer studies estimated the prevalence of the type of LTPA practices [9–13].

The guides and recommendations for physical exercise, aimed at promoting health, con-

sider the type of physical activities in addition to levels, duration, frequency and intensity

[14,15]. Knowledge on the type of LTPA practiced by the population is important, considering

that different dimensions of physical capacity, such as the cardiorespiratory fitness, muscular

strength and neuromotor function exert particular influences in the various aspects of health.

The best cardiorespiratory fitness may be achieved through aerobic exercises, while increasing

muscle strength is possible with weight training exercises and other activities using external

weights or the body itself. Exercises as Yoga, Pilates and dance, in their turn, contribute to

improve neuromotor functions [14–16].

Each type of LTPA may depend, in a specific way, on some factors for its accomplishment,

such as location and income, considering that LTPA can be practiced indoors and paid, or out-

doors, in squares, beaches, sidewalks, without necessarily demanding financial resources [17],

and some activities require more expensive devices and accessories [18]. Some practices also

are dependent on cultural factors [19–21].

Inequities in the health conditions of the population are widely known [22], and studies

have shown that the disparities are also present in health behaviors and, particularly, in LTPA

[1–5]. Although various studies have been conducted to monitor social disparities in LTPA

levels, the analysis regarding type of physical activity are still scarce.

The Brazilian National Human Development Report, published by the United Nations

Development Programme (UNDP) [17], showed, based on the National Household Sample

Survey (PNAD) data, information on some of the main types of LTPA. Despite having descrip-

tive analyses and not assessing associations regarding race/skin color, it points out to social

disparities in the LTPA practice. In addition, the information available in the National Health

Survey on the type of the practice of LTPA and sports was not analyzed, and only two popula-

tion-based investigations assessed the socioeconomic disparities of these practices in the Bra-

zilian population [10,17], but none evaluated them according to race or skin color. Other

studies were performed with specific group [23] or in a particular region [24, 25].

The analysis of the disparities regarding type of physical activity may provide knowledge

about associations in different directions regarding gender, age, race, income, in the several

types of LTPA or sports, expanding and enriching our understanding about more and less

widespread practices. These findings will be useful to guide more targeted and specific LTPA

strategies.

This study aimed to estimate the prevalence of the type of LTPA or sport reported as the

most frequent, and to verify the association with age, sex, skin color and income in the Brazil-

ian population.
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The main LTPA practiced by men were soccer, walking, muscle training, street running

and biking. Among women, the most frequent were walking, water aerobics, muscle training,

gymnastics and treadmill walking. Regarding sex, the greater differences were in the following

practices: soccer (PR = 0.03), martial arts (PR = 0.25) running on the street (PR = 0.31), biking

(PR = 0.41), swimming (PR = 0.45) and muscle training (PR = 0.71), with lower frequencies of

practice for women. On the other hand, practices markedly more frequent among the female

population were water aerobics (PR = 6.23), aerobics (PR = 5.69) and other gymnastics

(PR = 4.41), and dancing, which was almost three times higher in this population (Table 2).

All LTPA and sports were more prevalent among individuals who self-reported being

white, except for dancing, tennis, martial arts and wrestling, for which no statistically signifi-

cant difference was observed. Soccer was the only one whose prevalence was higher among

black and brown people. After adjustment according to monthly income per capita, associa-

tions remained significant only for muscle training and gymnastics (exercises, stretching and

Yoga), with a prevalence that was 17% and 39% higher in white people in relation to black,

respectively. Soccer remained associated with higher prevalence in black people after adjust-

ment (Table 3).

The prevalence of all LTPA practices, reported as the most frequent, was higher in individu-

als with higher income, comparing the first and last income quartiles, except for soccer. The

greatest disparities were observed in treadmill running (PR = 24.7), treadmill walking

(PR = 7.6), and muscle training (PR = 6.4). Gymnastics showed a growing gradient as income

increased. Soccer was the only practice with higher prevalence in the poorest quartile of the

population (Table 4).

Table 1. Prevalence and prevalence ratios of LTPA and sports reported as the most frequently practiced, according to age group, PNS 2013.

LTPA and sports reported as the most frequently practiced Prevalence (per thousand inhabitants)

Total Age Prevalence ratiosa adjusted for sex (CI

95%)

18 to 29

(1)

30 to 59

(2)

60 or more (3) 2/1 3/1

No LTPA 695.2 581.6 718.7 786.8 1.23 (1.20–1.27) 1.34 (1.30–1.38)

LTPA

Outdoor walking 98.1 60.2 106.5 127.0 1.75 (1.54–1.99) 2.06 (1.77–2.39)

Soccer 67.7 149.4 50.0 4.2 0.35 (0.32–0.39) 0.03 (0.02–0.04)

Muscle training 45.1 91.1 35.2 9.2 0.39 (0.34–0.45) 0.10 (0.07–0.14)

Aerobics, spinning, step, jump 17.0 21.6 16.9 10.7 0.76 (0.59–0.99) 0.46 (0.31–0.68)

Street running 14.4 25.7 13.1 1.6 0.52 (0.40–0.68) 0.6 (0.41–0.11)

Gymnastics, stretching, Yoga 14.0 11.6 13.1 20.3 1.09 (0.81–1.48) 1.62 (1.15–2.27)

Biking (street/ergometric) 9.7 11.3 10.5 5.2 0.97 (0.70–1.35) 0.49 (0.32–0.76)

Treadmill walking 7.4 5.6 8.7 6.2 1.55 (1.03–2.32) 1.08 (0.61–1.94)

Martial arts and wrestling 4.5 9.2 3.3 1.3 0.37 (0.23–0.59) 0.15 (0.1–0.45)

Water aerobics 4.3 0.04 3.8 11.4 9.26 (3.05–28.0) 26.2 (8.57–80.2)

Swimming 3.2 4.3 3.0 2.1 0.72 (0.44–1.15) 0.51 (0.26–1.01)

Basketball, volleyball 2.9 6.7 1.9 0.8 0.28 (0.17–0.47) 0.12 (0.03–0.44)

Dancing (practicing PA purpose) 2.7 3.8 2.4 1.9 0.62 (0.37–1.06) 0.48 (0.24–0.98)

Treadmill running 2.6 2.3 3.2 1.9 1.26 (0.73–2.16) 0.79 (0.30–2.14)

Tennis 1.8 1.7 2.2 0.7 1.36 (0.39–4.72) 0.44 (0.1–2.1)

Others 9.0 13.3 7.2 8.4 0.55 (0.37–0.80) 0.64 (0.41–1.01)

a Reference category: 18 to 29 years old

https://doi.org/10.1371/journal.pone.0225940.t001
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Table 2. Prevalence (per 1,000) and prevalence ratios of LTPA and sports reported as the most frequently practiced, according to sex, PNS 2013.

LTPA and sports reported as the most frequently practiced Sex p Prevalence ratios adjusted for agea (CI 95%)

Male Female

No LTPA 644.9 740.0 <0.0001 1.14 (1.12–1.16)

LTPA

Outdoor walking 76.6 117.2 <0.0001 1.50 (1,36–1.66)

Soccer 138.7 4.5 <0.0001 0.03 (0.02–0.04)

Aerobics, spinning, step, jump 5.0 27.8 <0.0001 5.69 (4.29–7.56)

Street running 22.8 6.9 <0.0001 0.31 (0.23–0.42)

Muscle training 54.4 36.8 <0.0001 0.71 (0.62–0.81)

Gymnastics, stretching, Yoga 5.0 22.1 <0.0001 4.41 (3.30–5.89)

Biking (street/ergometric) 14.2 5.8 <0.0001 0.41 (0.31–0.55)

Treadmill walking 4.7 10.0 0.0001 2.14 (1.47–3.11)

Martial arts and wrestling 7.5 1.8 <0.0001 0.25 (0.15–0.42)

Water aerobics 10.8 71.8 <0.0001 6.23 (3.22–12.04)

Swimming 4.5 2.0 0.0001 0.45 (0.29–0.69)

Basketball, volleyball 2.7 3.2 0.5285 1.24 (0.76–2.02)

Dancing (practicing PA purpose) 1.4 3.9 0.0001 2.77 (1.66–4.63)

Treadmill running 2.1 3.1 0.1196 1.45 (0.91–2.41)

Tennis 3.3 0.4 <0.0001 0.12 (0.04–0.32)

Others 10.9 7.4 0.0229 0.69 (0.49–0.97)

a Reference category: Male

https://doi.org/10.1371/journal.pone.0225940.t002

Table 3. Prevalence (per 1,000) and prevalence ratios of LTPA and sports reported as the most frequently practiced, according to skin color, PNS 2013.

LTPA and sports reported as the most frequently practiced Black and brown White p PRa (CI 95%) PRb (CI 95%)c

No LTPA 718.0 672.8 <0.0001 0.92 (0.91–0.94) 1.00 (0.98–1.02)

LTPA

Outdoor walking 89.9 106.0 0.0005 1.13 (1.03–1.24) 0.99 (0.90–1.09)

Soccer 80.0 54.6 <0.0001 0.79 (0.71–0.88) 0.94 (0.75–0.94)

Muscle training 36.8 53.3 <0.0001 1.62 (1.41–1.86) 1.17 (1.02–1.34)

Street running 12.4 16.5 0.0168 1.48 (1.17–1.88) 1.05 (0.81–1.37)

Aerobics, spinning, step, jump 14.3 20.0 0.0013 1.44 (1.17–1.76) 1.05 (0.86–1.28)

Gymnastics, stretching, Yoga 9.6 18.8 <0.0001 1.89 (1.46–2.44) 1.39 (1.07–1.82)

Biking (street/ergometric) 8.6 10.9 0.0890 1.33 (1.00–1.77) 1.16 (0.86–1.56)

Treadmill walking 4.9 10.1 <0.0001 2.02 (1.43–2.83) 1.29 (0.90–1.87)

Martial arts and wrestling 4.8 3.9 0.4211 0.96 (0.61–1.51) 0.75 (0.47–1.20)

Water aerobics 30.7 57.3 0.0010 1.58 (1.09–2.30) 1.06 (0.72–1.57)

Swimming 2.3 4.2 0.0050 1.94 (1.25–3.01) 1.26 (0.84–1.89)

Basketball, volleyball 2.4 3.6 0.1247 1.67 (1.01–2.77) 1.39 (0.84–2.30)

Dancing (practicing PA purpose) 2.5 2.8 0.6595 1.15 (0.71–1.87) 0.87 (0.53–1.44)

Treadmill running 20.1 34.5 0.0329 1.75 (1.05–2.91) 1.12 (0.67–1.84)

Tennis 1.1 2.5 0.1692 2.30 (0.77–6.86) 1.27 (0.36–4.49)

Others 7.2 10.7 0.0216 1.56 (1.12–2.18) 1.18 (0.83–1.68)

a Prevalence ratio with adjustments by sex and age
b Prevalence ratio with adjustments by sex, age and income
c Reference category: black and brown.

https://doi.org/10.1371/journal.pone.0225940.t003

LTPA and sports in the Brazilian population

PLOS ONE | https://doi.org/10.1371/journal.pone.0225940 December 3, 2019 5 / 11

https://doi.org/10.1371/journal.pone.0225940.t002
https://doi.org/10.1371/journal.pone.0225940.t003
https://doi.org/10.1371/journal.pone.0225940


Discussion

The prevalence of LTPA in this study was low, considering that only 305 out of 1,000 individu-

als reported practicing LTPA and sports and that this observation is even more alarming

among the elderly. Women are 14% less active than men and studies in Brazil [6, 17] and in

other countries [4,28] also pointed out to a higher prevalence of LTPA among men and youn-

ger individuals. In the Brazilian population, this evidence has been attributed to cultural

aspects, considering that boys used to be more encouraged to participate in outdoor games. In

the Brazilian culture, girls are most encouraged to engage in children games such as playing

Table 4. Prevalence (per 1,000) and prevalence ratios of LTPA and sports reported as the most frequently practiced, according to monthly family income per capita,

PNS 2013.

LTPA and sports, reported as the most frequently

practiced

Income in deciles of minimum wage PR adjusted by sex and age (CI 95%)a

1st quartile
(low income)

(1)

2nd quartile
(middle-low

income)

(2)

3rd quartile
(middle-high

income)

(3)

4th

quartile
(high income)

(4)

Prevalence per 1,000 inhabitants 2/1 3/1 4/1

No LTPA 790.6 746.2 709.1 555.8 0.93 (0.91–

0.95)

0.86 (0.84–

0.88)

0.68 (0.66–0.70)

LTPA

Outdoor walking 67.9 86.5 96.9 135.7 1.25 (1.07–

1.46)

1.33 (1.15–

1.52)

1.87 (1.63–2.13)

Soccer 85.8 71.8 65.4 51.3 0.92 (0.80–

1.06)

0.97 (0.83–

1.12)

0.81 (0.69–0.95)

Muscle training 17.0 31.7 45.2 80.6 2.05 (1.52–

2.77)

3.34 (2.48–

4.50)

6.35 (4.84–8.32)

Street running 6.5 9.8 9.8 29.7 1.64 (0.93–

2.88)

1.85 (1.08–

3.16)

5.88 (3.54–9.78)

Aerobics, spinning, step, jump 7.6 12.2 17.0 29.3 1.68 (1.13–

2.52)

2.50 (1.78–

3.50)

4.35 (3.13–6.06)

Gymnastics, stretching, Yoga 5.9 10.0 11.0 27.4 1.68 (1.03–

2.73)

1.78 (1.14–

2.80)

4.44 (2.94–6.71)

Biking (street/ergometric) 5.8 9.1 1.0 1.3 1.7 (1.07–2.48) 1.93 (1.23–

3.02)

2.49 (1.61–3.83)

Treadmill walking 2.3 2.4 7.0 1.7 1.07 (0.53–

2.17)

3.13 (1.59–

6.16)

7.58 (3.97–14.48)

Martial arts and wrestling 1.7 5.2 3.5 7.0 3.32 (1.62–

6.80)

2.60 (1.36–

4.96)

5.56 (3.16–9.80)

Water aerobics 1.2 1.6 3.8 9.9 1.12 (0.46–

2.79)

2.08 (0.91–

4.76)

5.79 (2.84–11.81)

Swimming 0.5 1.4 2.9 7.3 2.62 (0.89–

7.70)

5.59 (1.96–

15.95)

14.4 (5.40–38.6)

Basketball, volleyball 2.1 3.2 1.9 4.5 1.70 (0.84–

3.43)

1.18 (0.63–

2.20)

2.95 (1.69–5.14)

Dancing (practicing PA purpose) 1.2 1.5 3.8 4.0 1.29 (0.50–

3.30)

3.49 (1.47–

8.32)

3.76 (1.69–8.37)

Treadmill running 0.3 1.7 0.2 5.9 6.80 (2.54–

18.19)

9.78 (3.81–

25.07)

24.70 (11.04–

55.27)

Tennis 0.6 0.03 0.5 5.7 0.55 (0.04–

0.75)

0.81 (0.08–

8.84)

10.19 (1.22–

84.95)

Others 3.9 5.4 9.7 15.9 1.45 (0.88–

2.39)

2.83 (1.71–

4.69)

4.69 (3.02–7.27)

a Reference category: 1st income quartile.

https://doi.org/10.1371/journal.pone.0225940.t004
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but other aspects related to segregation can contribute to the racial disparities in LTPA. Soccer

also remains associated with black people and is more prevalent among them. As far as is

known, no studies evaluated the association of race/skin color with the practice of several types

of LTPA. Although scarce, investigations have only examined walking. Bates et al. (2005) [11],

and Kruger et al. (2008) [33] verified a higher prevalence of walking in non-Hispanic white

people when compared with black people.

The results of the analyses by income are coherent with the results of the PNAD in 2015,

published in a UNDP report [17]. In Brazil, De Sá et al. (2014) [10] observed that the preva-

lence of muscle training and running are around 3 times higher for people with the better edu-

cational level, than for the less educated. It is noteworthy that this study detected a prevalence

of treadmill running 24 times higher compared with the extreme income quartiles; treadmill

walking was 7.6 times higher, and muscle training was 6.4 times higher in the segment of the

highest income. Muscle training, as well as gymnastics, demand equipment and special acces-

sories, which might hinder and decrease its practice among the poorest. Some municipalities

have implemented outdoor academies, which include the fixing of exercise equipment for

strength training and stretching in open and public places. This could contribute to decrease

the disparities, however, the results of these strategies are still little studied [39].

In 2011, the Brazilian Ministry of Health created the Health Academy Program (PAS),

which consist of activities integrated to the primary health care of the Brazilian Unified Health

System (SUS), in order to promote physical activities, healthy eating and educational programs

by territories [40]. Maintaining and analyzing this government strategy is important, since

social disparities are still strong in several LTPA. The appropriation of the city, as well as of the

public spaces, connects to aspects related to the promotion of health habits and healthy life-

styles and the regular practice of physical activities. Historically, cities have been built as spaces

for production of disparities, since they have not been able to meet socially determined speci-

ficities [41].

Soccer is a strong social marker, being the only sport more present in the poor and black

population and strategies to maintain and not to hinder this practice among this population is

important to guarantee some activity for more socioeconomic vulnerable groups. According

to the results of the 2015 PNAD, people with lower income reported practicing LTPA espe-

cially because they like to compete and to have fun [17], which is contemplated by a soccer

match. On the other hand, individuals in the higher-income stratum mostly reported practic-

ing LTPA or sports to improve their quality of life and well-being [17].

The results of this study bring important elements to understand existent disparities in

prevalence of the type of LTPA or sport and to provide knowledge about more elite and more

democratic practices, pointing out to the need for specific interventions to rise and maintain

physical activity levels in the Brazilian population.

However, the study has some limitations. The question about physical activity was self-

referred and tend to be overestimated [42, 43], the validity and reliability of the outcome ques-

tions are not known, however other studies assessed the LTPA using similar information

[9,10,14]. In addition, self-reported data about the most frequent physical LTPA and sports

practiced are self-referred and, possibly, the study could be influenced by some information

bias. Also, only the most frequently practiced LTPA was analyzed instead of all the activities

practiced by the individuals. Nonetheless, describing population subgroups that refer certain

practice as the main one was possible. On the other hand, the study was elaborated with data

from the PNS, a survey developed with representative sample of the Brazilian population.

Information was discussed on the type of LTPA, which have been little analyzed in the national

scope, especially focusing on social disparities, which are crucial when considering the popula-

tion’s health.
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6. Azevedo MR, Araújo CL, Reichert FF, Siqueira FV, da Silva MC, Hallal PC. Gender differences in lei-

sure-time physical activity. Int J Public Health 2007; 52(1):8–15. https://doi.org/10.1007/s00038-006-

5062-1 PMID: 17966815

7. Malta DC, Andrade SSA, Santos MAS, Rodrigues GBA, Mielke G. Tendências dos indicadores de ativi-

dade fı́sica em adultos: conjunto de capitais do Brasil 2006–2013. Rev Bras Ativ Fı́s Saúde 2015; 20
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Ginástica em Questão–Corpo e Movimento: Phort Editora; 2010. pp. 137–158.
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Revista Latinoamericana de Ciencias Sociales 2009; 7(2):861–885.

32. Kruger J, Ham SA, Berrigan D, Ballard-Barbash. Prevalence of transportation and leisure time walking

among U.S. adults. Preventive Medicine 2008; 47:329–334. https://doi.org/10.1016/j.ypmed.2008.02.

018 PMID: 18445507

33. Andrade COP, Godinho RCR, Magri RAF. Elaboração e aplicação de uma rota de trekking em uma
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