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Abstract 

Background: Our aim was to analyze the association of the presence of public physical activity (PA) facilities and 
participation in public PA programs with leisure-time PA, with an emphasis on the moderating role of educational 
level and income.

Methods: We used data of 88,531 adults (46,869 women), with a mean age of 47.2 ± 17.1y, from the 2019 Brazil-
ian National Health Survey. Leisure-time PA (dichotomized considering 150 min/week), the presence of a public PA 
facility near the household (yes or no), participation in public PA programs (yes or no), educational level (divided into 
quintiles) and per capita income (divided into quintiles) were all self-reported through interviews. Adjusted logistic 
regression models were used for the analyses.

Results: The presence of public PA facilities near the household and the participation in public PA programs were 
associated with higher leisure-time PA among all quintiles of income and educational level. However, multiplicative 
interactions revealed that participating in PA programs [Quintile (Q)1: OR: 13.99; 95%CI: 6.89–28.38 vs. Q5: OR: 3.48; 
95%CI: 2.41–5.01] and the presence of public PA facilities near the household (Q1: OR: 3.07; 95%CI: 2.35–4.01 vs. Q5: 
OR: 1.38; 95%CI: 1.22–1.55) were more associated with higher odds of being active in the leisure-time among the low-
est quintile of educational level.

Conclusions: The presence of public PA facilities and participation in public PA programs are environmental corre-
lates that may be relevant for designing effective public health interventions to reduce social inequalities in leisure-
time PA among adults in low-income areas.
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Introduction
Physical activity (PA) is a protective factor for different 
health outcomes, including cardiovascular diseases, men-
tal disorders, cancer and all-cause mortality [1, 2]. How-
ever, the proportion of adults who fail to reach the PA 
recommendation is elevated worldwide [3]. The health 
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benefit of PA is domain specific [4]. Previous studies have 
shown that leisure-time PA presents the strongest associ-
ations with health outcomes, when compared with other 
domains such as transport and occupational PA [4–6].

Specifically in Brazil, leisure-time PA has increased 
over the years [7, 8], but this is mainly among people 
with higher educational level [8]. In this sense, the com-
prehension of factors that could reduce socioeconomic 
inequalities in leisure-time PA practice would help in 
the formulation of effective strategies for PA promotion 
across population sub-groups [9]. Considering the range 
of multi-level correlates of leisure-time PA, including 
individual (e.g., gender, age), interpersonal (e.g., social 
support), environmental (e.g., neighborhood walkabil-
ity), regional and national policy (e.g., transport systems), 
and global (e.g., urbanization) [10], increasing opportu-
nities for PA practice and participation is important for 
improving PA level, especially for the most vulnerable 
population groups [9]. Studies have found that several 
environmental correlates are associated with leisure-time 
PA, especially public PA facilities such as green areas 
and parks [10–12]. Also, community public programs to 
stimulate PA can increase leisure-time PA at the com-
munity level [13, 14]. In this sense, the presence of public 
areas for the PA practice and the participation in public 
PA programs reduces the barriers to the  achievement 
of the PA guidelines, becoming a facilitator of opportu-
nities, which can hypothetically be enhanced when con-
sidering people with lower income levels, who have less 
opportunities to practice PA.

However, the majority of the previous studies did not 
include nationally representative samples when testing 
the association of the presence of public PA facilities and 
participation in public PA programs with leisure-time 
PA. In addition, the role of income and educational level 
in this association is not clear. Therefore, we aimed to 
analyze the association of the presence of public PA facil-
ities and participation in public PA programs with lei-
sure-time PA, with an emphasis on the moderating role 
of educational level and income. We hypothesize that the 
presence of public PA facilities and participation in pub-
lic PA programs will be associated with leisure-time PA 
and considering the lower opportunities among people 
with lower educational level and income, the presence 
of public PA facilities and participation in public PA pro-
grams could have a stronger association with leisure-time 
PA in these groups.

Methods
Sample
We used data from the Brazilian National Health Sur-
vey, which was a cross-sectional epidemiological study, 
conducted with a nationally representative sample of 

people ≥15 years old, during 2019 in Brazil. The sam-
pling process was in three stages. Firstly, census tracts 
were randomly selected; next, households were randomly 
selected; and finally, in the households, one inhabitant 
(≥15 years old) was randomly selected. More details of 
the sampling process and weighting have been previ-
ously published elsewhere [15]. From the initial 100,541 
selected households, 94,114 interviews were conducted. 
Due to missing data and excluding adolescents, the final 
sample was composed of 88,531 adults (≥18 years). Esti-
mates were weighted considering the characteristics of 
the general population (i.e., sex and age group) as well as 
the non-response rate. The Brazilian Council of Ethics in 
Research approved all procedures according to the Hel-
sinki declaration.

Leisure‑time PA
Leisure-time PA was self-reported based on a question-
naire previously validated for Brazilian adults [16]. The 
questionnaire is composed of specific questions ask-
ing about frequency and duration of leisure-time PA in 
habitual activities. For classification, total minutes of lei-
sure-time PA was calculated and classified using the cut-
off point of 150 min/week.

Participation in public PA programs and public PA facilities 
near the household
The participation in public PA programs was assessed 
through the dichotomic questions (yes/no): “Do you 
know of any public program to encourage the practice of 
physical activity in your city?” and “Do you participate in 
this public program to encourage the practice of physical 
activity in your city?”. The presence of public PA facilities 
near the household was also assessed through the dicho-
tomic question (yes/no): “Is there a public place close to 
your home (square, park, closed street, beach) to walk, 
exercise or play sports?”. The last two questions were 
adopted as exposures.

Per capita income and educational level
The per capita income and educational level were catego-
rized as quintiles. For the quintiles of income, we consid-
ered the household per capita income in monetary value 
and divided into quintiles, which the first quintile (Q1) 
represents the lowest level and the fifth quintile (Q5) 
the highest level. The classification values were (in Bra-
zilian reais - BRL): Q1: ≤BRL417.00; Q2: ≥ BRL418.00 
and ≤ BRL750.00; Q3: ≥ BRL750.00 and ≤ BRL1,099.00; 
Q4: ≥ BRL1,100.00 and ≤ BRL1,999.00; Q5: ≥ 
BRL2,000.00. For the quintiles of educational level, cat-
egories of highest educational achievement were grouped 
in order to have balanced groups in each survey (1- No 
education; 2- Primary incomplete; 3- Primary complete 
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or incomplete high school; 4- High school; 5- More than 
high school), based on a previous study [17].

Confounders
Gender, age group, TV-viewing, urban/rural and ethnic-
ity were used as confounders in the analyzes. Age group 
was classified as 18-34y, 35-49y, 50-64y, and 65+. Eth-
nicity was assessed according to the self-reported skin 
color and classified as white, black, mixed, or other. TV-
viewing was self-reported and classified using the cut-off 
point of ≥3 h/day.

Statistical procedures
Characteristics of the sample were described using values 
of absolute and relative frequencies as well as 95% con-
fidence interval. Logistic regression models were created 
to estimate the joint associations of participation in pub-
lic PA programs and the presence of public PA facilities 
near the household with income and educational level in 
predicting leisure-time PA, adjusting for sex, age group, 
TV-viewing, urban/rural and ethnicity. In addition, mul-
tiplicative interactions were used to assess the modera-
tion of income and educational level in the associations 
of participation in public PA programs and the presence 
of public PA facilities near the household with leisure-
time PA. Also, the associations of participation in pub-
lic PA programs and the presence of public PA facilities 
near the household with leisure-time PA stratifying by 
quintiles of per capita income and educational level were 
tested.

Results
The final sample was composed of 88,531 adults (46,869 
women), with a mean age of 47.2 ± 17.1 years. The char-
acteristics of the sample according to leisure-time PA 
are presented in Table 1. The proportion of men, young 
adults, with higher educational level, higher income, PA 
facilities near home and participating in PA programs 
was higher among participants active in leisure-time.

Figure 1 shows the prevalence of leisure-time PA, par-
ticipation in PA programs and presence of public PA 
facilities near the household according to quintiles of 
per capita income and educational level. Higher quin-
tiles of income and educational level presented a higher 
prevalence of leisure-time PA and presence of public PA 
facilities near the household. The participation in PA pro-
grams was similar according to the quintiles of income 
and educational level.

Figure  2 shows the prevalence of leisure-time PA 
according to quintiles of income and educational level as 
well as participation in PA programs and the presence of 
facilities near the household. The prevalence of leisure-
time PA was higher among participants who engaged in 

PA programs across all the quintiles of income and edu-
cational level. Similarly, the prevalence of leisure-time PA 
was higher among participants with public PA facilities 
near the household. However, this was more pronounced 
for participants in the lowest quintile of educational level, 
in which the prevalence of leisure-time PA was more 
than 100% higher among those with facilities near the 
household (18.5% vs. 6.8%).

The combined associations of educational level and 
income with PA programs and public PA facilities near 
the household in the association with leisure-time PA are 
presented in Table 2. Multiplicative interactions revealed 
that participating in PA programs (Quintile 1: OR: 13.99; 
95%CI: 6.89–28.38 vs. Quintile 5: OR: 3.48; 95%CI: 
2.41–5.01) and the presence of public PA facilities near 
the household (Quintile 1: OR: 3.07; 95%CI: 2.35–4.01 vs. 
Quintile 5: OR: 1.38; 95%CI: 1.22–1.55) were more asso-
ciated with lower odds of engaging in leisure-time PA in 
the lowest quintile of educational level.

Discussion
We aimed to investigate the association of the presence of 
public PA facilities near the household and participation 
in public programs of PA with leisure-time PA as well as 
whether income and educational level could moderate 
this association, using a nationally representative sam-
ple of Brazilian adults. Our main findings were that the 
presence of public PA facilities near the household and 
participation in public PA programs were associated with 
higher leisure-time PA among all quintiles of income and 
educational level. However, these associations were more 
pronounced among the lowest quintiles of educational 
level and income.

Our findings confirm that the presence of public PA 
facilities near the household and participation in public 
PA programs are associated with a higher leisure-time PA 
practice as reported in previous findings [12, 13, 18, 19]. 
Although both correlates were associated with higher 
leisure-time PA across all quintiles of income and edu-
cational level, the association was stronger in the lowest 
educational level group. These findings highlight that 
PA policies should be more decisive for PA promotion 
among the poorest as the opportunities for PA practice 
are lower in this group [9].

There are marked PA inequalities especially in the lei-
sure-time domain, in which people with higher educa-
tional level and income present higher PA practice [7, 8]. 
In this sense, the increases in leisure-time PA levels over 
the years in Brazil is somewhat contrasting with the also 
increasing socioeconomic inequalities in the practice of 
leisure-time PA [8]. Considering the context of inequali-
ties in leisure-time PA and the more decisive role of pub-
lic PA facilities and participation in public PA programs, 
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it is noteworthy that a higher proportion of people in the 
highest quintile of educational level and income reported 
the presence of public PA facilities near the household. 
This finding is consistent with previous Brazilian finding 
[20] as well as from other countries [21] and underscore 
the urgent need to address disparity and inequality in 
presence of PA facilities in low-income areas and disad-
vantaged regions of Brazil.

Our findings highlight that the building and revitaliza-
tion of public PA facilities such as parks and recreational 
centers for PA practice need to be prioritized in areas 
with lower socioeconomic development. Despite the 
association with PA, the proximity to public PA facili-
ties could also be positive for well-being and quality of 
life [22]. However, a frequent consequence of revitaliza-
tion is the increasing gentrification and hygienisation 
in the surrounding areas, which could cause an urban 

Table 1 Characteristics of the sample according to leisure-time physical activity practice

Note. Values of relative frequencies are weighted. Q, quintile. Both quintiles of income and educational level are based on the distribution of the sample into quintiles. 
As it was not possible to estimate the number of educational years, the closest categorization of quintiles was: Q1- No education; Q2- Primary incomplete; Q3- Primary 
complete or incomplete high school; Q4- High school; Q5- More than high school

Whole sample Active in leisure‑time

n = 88,531 No (n = 66,278) Yes (n = 22,253)

n % n % n %

Gender Male 41,662 46.8 (46.3–47.4) 30,985 45.7 (45.0–46.4) 10,677 50.1 (48.9–51.3)

Female 46,869 53.2 (52.6–53.7) 35,293 54.3 (53.6–55.0) 11,576 49.9 (48.7–51.1)

Ethnicity White 32,409 43.3 (42.7–43.9) 23,642 42.2 (41.6–42.9) 8767 46.1 (44.9–47.3)

Black 10,132 11.5 (11.1–11.8) 7619 11.6 (11.2–12.0) 2513 11.1 (10.4–11.8)

Mixed 44,646 43.8 (43.2–44.4) 34,023 44.7 (44.0–45.4) 10,623 41.3 (40.2–42.5)

Other 1344 1.5 (1.3–1.6) 994 1.5 (1.3–1.7) 350 1.5 (1.2–1.8)

Type of residence Urban 68,220 86.2 (85.9–86.5) 48,825 84.1 (83.7–84.5) 19,395 91.9 (91.4–92.3)

Rural 20,311 13.8 (13.5–14.1) 17,453 15.9 (15.5–16.3) 2858 8.1 (7.7–8.6)

Age group 18–34 24,115 32.0 (31.4–32.5) 16,420 29.3 (28.6–29.9) 7695 39.4 (38.3–40.6)

35–49 26,031 29.3 (28.8–29.8) 19,119 29.2 (28.5–29.8) 6912 29.7 (28.7–30.8)

50–64 21,198 22.6 (22.1–23.1) 16,410 23.5 (22.9–24.0) 4788 20.3 (19.4–21.2)

65+ 17,187 16.1 (15.7–16.5) 14,329 18.1 (17.7–18.6) 2858 10.5 (9.9–11.2)

Educational level Q1 7632 6.1 (5.9–6.3) 6910 7.4 (7.1–7.7) 722 2.6 (2.2–3.0)

Q2 27,940 28.7 (28.2–29.2) 23,799 32.9 (32.3–33.5) 4141 16.9 (16.1–17.7)

Q3 12,005 14.5 (14.1–14.9) 9339 15.2 (14.7–15.7) 2666 12.4 (11.6–13.2)

Q4 23,378 29.8 (29.2–30.4) 16,409 28.3 (27.7–28.9) 6969 34.0 (32.8–35.2)

Q5 17,576 21.0 (20.5–21.4) 9821 16.2 (15.7–16.7) 7755 34.2 (33.1–35.3)

Income Q1 17,681 16.9 (16.5–17.3) 14,515 18.8 (18.3–19.3) 3188 11.7 (11.1–12.4)

Q2 17,837 20.9 (20.5–21.4) 14,145 22.3 (21.7–22.8) 3692 17.2 (16.4–18.1)

Q3 17,553 19.2 (18.8–19.7) 13,888 20.1 (19.5–20.6) 3665 16.9 (16.0–17.8)

Q4 17,716 22.7 (22.2–23.2) 13,027 22.3 (21.7–22.9) 4667 23.7 (22.6–24.8)

Q5 17,744 20.3 (19.8–20.7) 10,710 16.6 (16.1–17.1) 7034 30.5 (29.4–31.6)

TV-viewing < 3 h 69,282 78.2 (77.7–78.7) 51,278 77.4 (76.9–78.0) 18,004 80.5 (79.4–81.5)

≥3 h 19,249 21.8 (21.3–22.3) 15,000 22.6 (22.0–23.1) 4249 19.5 (18.5–20.6)

PA programs participation No 86,169 97.3 (97.1–97.5) 65,287 98.4 (98.3–98.6) 20,882 94.0 (93.5–94.5)

Yes 2362 2.7 (2.5–2.9) 991 1.6 (1.4–1.7) 1371 6.0 (5.5–6.5)

PA facilities near household No 45,201 56.2 (55.6–56.8) 30,670 47.7 (47.0–48.4) 14,531 67.1 (66.0–68.3)

Yes 43,330 43.8 (43.2–44.4) 35,608 52.3 (51.6–53.0) 7722 32.9 (31.7-34.0)

(See figure on next page.)
Fig. 1 The prevalence of leisure-time PA, participation in public PA programs and the presence of public PA facilities near the household according 
to quintiles of educational level and income. Note. PA, physical activity. Q, quintile. Both quintiles of income and educational level are based on the 
distribution of the sample into quintiles. As it was not possible to estimate the number of education years, the closest categorization of quintiles 
was: Q1- No education; Q2- Primary incomplete; Q3- Primary complete or incomplete high school; Q4- High school; Q5- More than high school
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Fig. 1 (See legend on previous page.)
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displacement of people with lower socioeconomic con-
ditions from the revitalized areas to areas without public 
facilities [23, 24]. Some actions could help to avoid gen-
trification, such as involving the community in the plan-
ning of the revitalizations as well as creating measures 
to avoid the real estate speculation throughout the sur-
rounding areas [25].

Also, the expansion of community health programs for 
the stimulation of PA should be prioritized, especially in 
deprived areas. Although Brazil has a large program that 
includes PA professionals in primary health care (Mul-
tidisciplinary Primary Care Teams), the distribution of 
the units with PA interventions is unequal considering 
different geographical regions [26]. The supervised PA 
promoted by the different programs already proved to be 
effective, even in highly deprived areas, such as in “fave-
las” [14, 27]. Also, both the building of public PA facili-
ties and the stimulation of community health programs 
for the stimulation of PA should be taken together. For 
example, analyzing data from the same Brazilian National 
Survey (adjusting for the same confounders), participants 
living in areas with a public PA facility near the house-
hold were 268% (OR:3.69; 95%CI:3.03–4.50) more likely 
to participate in public PA programs, highlighting that 
most of the programs occurs in public PA facilities. In 
this sense, building PA facilities in more deprived regions 
would also contribute to the expansion and engagement 
of people with lower socioeconomic status in public 

PA programs. In addition, considering the difference 
observed between the frequency of public PA facilities, 
leisure-time PA and participation in public PA programs 
across categories of educational level and income, further 
investigations are needed in order to identify strategies to 
optimize the use of public PA facilities.

The strength of our study is including a large nation-
ally representative sample of Brazilian adults with 
data on PA, proximity to public PA facilities, income 
and educational level. However, our findings should 
be inferred in light of possible limitations. First, our 
study has a cross-sectional design and causal relations 
should be avoided. Second, our findings were based on 
self-reported measures, which can present bias. Third, 
the levels of participation in public PA programs were 
considerably low, which is a reflection of the low cov-
erage of health programs involving physical education 
professionals, which may have reduced the sampling 
power. However, up to the moment, there is no feasible 
method to estimate domains of PA in large population 
studies. Also, both perceived and objectively-assessed 
built environmental characteristics are associated with 
PA [11].

In conclusion, we found participation in public PA pro-
grams and presence of public PA facilities near the house-
hold to be associated with higher leisure-time PA and the 
associations are stronger in the group with lower educa-
tional level. Our findings suggest that presence of public 

Fig. 2 Prevalence of ≥150 min/week of leisure-time physical activity according to quintiles of educational level and income as well as the 
prevalence of physical activity public programs and public PA facilities. Note. PA, physical activity. Q, quintile. Both quintiles of income and 
educational level are based on the distribution of the sample into quintiles. As it was not possible to estimate the number of education years, the 
closest categorization of quintiles was: Q1- No education; Q2- Primary incomplete; Q3- Primary complete or incomplete high school; Q4- High 
school; Q5- More than high school
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PA facilities and participation in public PA programs are 
built environmental correlates that could be relevant for 
designing effective public health intervention for reduc-
ing social inequalities in leisure-time PA among adults 
in low-income areas of Brazil. Future studies should 
evaluate whether revitalization and the building of open 
spaces in areas of lower socioeconomic conditions could 
increase leisure-time PA among people with lower socio-
economic status.
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Table 2 Joint associations of educational level and income with 
physical activity programs and public physical activity facilities 
near the household in the association with leisure-time physical 
activity

Note. Adjusted for sex, age group, TV-viewing, urban/rural and ethnicity. OR 
odds ratio, CI confidence interval. Q, quintile. Both quintiles of income and 
educational level are based on the distribution of the sample into quintiles. 
As it was not possible to estimate the number of education years, the closest 
categorization of quintiles was: Q1- No education; Q2- Primary incomplete; Q3- 
Primary complete or incomplete high school; Q4- High school; Q5- More than 
high school

Joint
OR (95%CI)

Multiplicative interaction
OR (95%CI)

Stratified
OR (95%CI)

Educational level + PA programs

 Q5 + No REF REF REF

 Q5 + Yes 3.48 (2.42–5.00) – 3.48 (2.41–5.01)

 Q4 + No 0.57 (0.52–0.61) – REF

 Q4 + Yes 1.96 (1.52–2.51) 0.99 (0.64–1.54) 3.52 (2.74–4.51)

 Q3 + No 0.38 (0.35–0.42) – REF

 Q3 + Yes 1.98 (1.33–2.93) 1.48 (0.86–2.53) 5.35 (3.59–7.96)

 Q2 + No 0.28 (0.26–0.30) – REF

 Q2 + Yes 1.42 (1.09–1.85) 1.46 (0.94–2.29) 4.80 (3.69–6.24)

 Q1 + No 0.20 (0.17–0.23) – REF

 Q1 + Yes 2.81 (1.35–5.84) 4.06 (1.78–9.26) 13.99 (6.89–28.38)

Income + PA programs

 Q5 + No REF REF REF

 Q5 + Yes 3.34 (2.33–4.78) – 3.26 (2.27–4.68)

 Q4 + No 0.55 (0.50–0.60) – REF

 Q4 + Yes 2.53 (1.86–3.42) 1.38 (0.86–2.22) 4.50 (3.31–6.10)

 Q3 + No 0.45 (0.41–0.49) – REF

 Q3 + Yes 2.43 (1.70–3.45) 1.62 (0.98–2.68) 5.67 (3.94–8.17)

 Q2 + No 0.38 (0.35–0.41) – REF

 Q2 + Yes 1.72 (1.22–2.42) 1.36 (0.83–2.23) 4.55 (2.23–6.39)

 Q1 + No 0.30 (0.27–0.33) – REF

 Q1 + Yes 1.43 (1.01–2.00) 1.42 (0.86–2.33) 5.16 (3.69–7.22)

Educational level + facilities

 Q5 + No REF REF REF

 Q5 + Yes 1.39 (1.24–1.56) – 1.38 (1.22–1.55)

 Q4 + No 0.56 (0.49–0.64) – REF

 Q4 + Yes 0.83 (0.74–0.93) 1.06 (0.90–1.24) 1.46 (1.31–1.64)

 Q3 + No 0.38 (0.32–0.44) – REF

 Q3 + Yes 0.59 (0.51–0.68) 1.12 (0.92–1.36) 1.56 (1.32–1.83)

 Q2 + No 0.28 (0.24–0.32) – REF

 Q2 + Yes 0.43 (0.38–0.49) 1.12 (0.95–1.32) 1.59 (1.40–1.79)

 Q1 + No 0.15 (0.13–0.19) – REF

 Q1 + Yes 0.45 (0.35–0.57) 2.10 (1.56–2.83) 3.07 (2.35–4.01)

Income + facilities

 Q5 + No REF REF REF

 Q5 + Yes 1.49 (1.32–1.67) – 1.44 (1.28–1.62)

 Q4 + No 0.57 (0.49–0.66) – REF

 Q4 + Yes 0.86 (0.76–0.98) 1.02 (0.85–1.22) 1.49 (1.30–1.71)

 Q3 + No 0.44 (0.38–0.51) – REF

 Q3 + Yes 0.76 (0.66–0.86) 1.16 (0.89–1.27) 1.73 (1.48–2.01)

 Q2 + No 0.39 (0.34–0.45) – REF

 Q2 + Yes 0.61 (0.54–0.70) 1.06 (0.89–1.27) 1.60 (1.40–1.84)

 Q1 + No 0.32 (0.28–0.37) – REF

 Q1 + Yes 0.49 (0.42–0.56) 1.02 (0.85–1.22) 1.59 (1.38–1.84)

https://www.ibge.gov.br/en/home-eng.html
https://www.ibge.gov.br/en/home-eng.html
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