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Overall and Leisure-Time Physical Activity Among Brazilian
Adults: National Survey Based on the Global Physical
Activity Questionnaire
Inácio Crochemore M. da Silva, Grégore I. Mielke, Andréa D. Bertoldi, Paulo Sergio Dourado Arrais,
Vera Lucia Luiza, Sotero Serrate Mengue, Pedro C. Hallal, and PNAUM Working Group
Background: To describe overall physical activity prevalence measured by the Global Physical Activity Questionnaire as well as
inequalities in leisure-time physical activity among Brazilian adults (15 y and older). Methods: Data from the Brazilian Survey
on Medicine Access, Utilization, and Rational Use of Medicines were analyzed. The study was carried out between September
2013 and February 2014. Physical activity was measured through Global Physical Activity Questionnaire and classiﬁed
according to the recommendations of the World Health Organization. Additional analysis determined the contribution of each
physical activity domain to the total amount of physical activity. Inequalities in terms of sex, age, and socioeconomic position
were explored. Results: About one-third of the participants (37.1%; 95% conﬁdence interval, 35.5–38.8) were physically
inactive. Work-based activities were responsible for 75.7% of the overall physical activity. The prevalence of participants
achieving physical activity guidelines considering only leisure-time activities was 17.8% (95% conﬁdence interval, 16.7–19.2).
Females and older participants were less active than their counterparts for both overall and leisure-time physical activity;
socioeconomic status was positively associated to leisure-time physical activity. Conclusions: Major overall physical activity is
attributed to work-related physical activity. Leisure-time physical activity, a key domain for public health, presents important
gender and socioeconomic inequalities.
Keywords: GPAQ, national prevalence, inequalities
Over 5 million deaths per year are attributable to physical
inactivity, which is responsible for 9% of all-cause mortality.1
Strategies to promote physical activity have been implemented in
different settings, and there is currently a better understanding on
the correlates of physical activity at individual and population
levels. Although health beneﬁts of physical activity are well
established, few changes in physical activity have been identiﬁed
at population level.2 In this context, surveillance is an essential tool
to identify the magnitude and trends of physical inactivity within
and among countries.
A survey in 2013 using a nonstandardized questionnaire found
that 46.0% of the Brazilian adults were physically inactive.3,4
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Furthermore, a phone surveillance system has been assessing
physical activity prevalence in all the state capitals since 2006,
and overall physical activity levels seem to be stable with prevalence of about 30%, according to the current guidelines (at least
150 min of moderate to vigorous intensity physical activity per
week).5 In terms of domains, although work-related physical
activity tends to be decreasing, leisure-time physical activity seems
to be slightly increasing overtime.6
Despite the fact that Brazil has been improving the quality of
its surveillance systems, it is quite difﬁcult to compare Brazilian
estimates with those from other countries. National surveys have
used nonstandardized instruments other than the worldwide used
International Physical Activity Questionnaire or Global Physical
Activity Questionnaire (GPAQ).4–6 World Health Organization
(WHO) has adopted and recommended the use of the GPAQ,7,8
which is being used in the STEPwise approach (http://www.who.
int/chp/steps) for physical activity surveillance.9 Although some
local surveys used International Physical Activity Questionnaire in
Brazil,10–13 there are no national studies describing the prevalence
of physical activity using GPAQ.
The aim of this study was to describe overall and leisure-time
physical activity using GPAQ in a nationally representative sample
of Brazilian adults. We also assessed the contribution from different domains of practice for overall levels of physical activity, as
well as socioeconomic and gender inequalities in leisure-time
physical activity.

Methods
The Brazilian Survey on Medicine Access, Utilization, and Rational Use of Medicines is a national representative household-based
study carried out in urban areas by a research group from 11
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universities and funded by the Brazilian Ministry of Health. The
main objective of this national survey was to evaluate access and
rational use of medicines in the Brazilian population. However,
other health outcomes were also assessed, such as health service
access; chronic diseases; and their risk factors (tobacco, alcohol,
and physical activity). Brazil is the largest country in South
America (with the total surface area of 8,515,767.049 km2), where
more than 80% of the population is currently living in urban areas.
The gross domestic product was 11,159 US dollars in 2015, and it
is a country marked by huge social inequalities (Gini index = 0.53).
The sampling process was drawn to achieve a representativeness of the Brazilians living in urban areas. The sample included
8 demographic domains (age 0–4, both genders; age 5–19, both
genders; age 20–39, female; age 20–39, male; age 40–59, female;
age 40–59, male; age 60 or older, female; age 60 or older, male), for
which the results can be extrapolated.14 Demographic domains
were replicated to each country region (south, southeast, midwest,
northeast, and north), where the sampling process was performed
by clusters in 3 stages. Initially, primary sampling units (cities)
were randomly selected with probability proportional to size stratiﬁed by federal states. In each city, 2 urban clusters were randomly
selected with probability proportional to size, providing 120 clusters by Brazilian region. Households were systematically sampled
according to demographic density of clusters. Finally, all residents
(children, adolescents, adults, and elderly) of each household
included were considered eligible to participate in the study. Further
details on methodological procedures are published elsewhere.14
The ﬁnal sample included 576 urban clusters; 20,404 households; and a total of 41,433 participants interviewed in the
5 Brazilian regions. Households response rates varied between
42% and 59%, and individuals’ response rates varied between 91%
and 95% in the 5 country regions. To reduce potential bias from the
household low-response rate, sample weights were calculated
according to age and gender per region. Thereafter, the weighted
sample distribution is demographic and socioeconomic representative of the Brazilian population and highly comparable with the
Brazilian Health Survey carried out in 2012/2013.14,15 The present
analyses are based on 15 years and older adults.
Data collection was performed by a trained team using face-toface interviews and carried out from September 2013 to February
2014. Self-reported physical activity was measured by the GPAQ.
Brieﬂy, GPAQ measures minutes spent in moderate- and vigorousintensity physical activity in a typical week in 3 domains: work
(labor and household)-related activities, leisure-time activities, and
transportation. This questionnaire was submitted to a reliability
study in 9 countries, including Brazil, and showed moderate to high
reliability (κ = .67–.73; Spearman’s ρ = .67–.81).8 Physical activity
was analyzed according to a guide from WHO.3 Minutes spent
in each category were used to calculate a metabolic equivalent, which was expressed in metabolic equivalent minutes
per week. In this paper, the following outcomes were analyzed:
(1) Total physical inactivity deﬁned as not meeting WHO’s
recommendations on physical activity for health (ie, not engaging
in at least 150 min of moderate-intensity activity per week or
75 min of vigorous-intensity activity per week; or an equivalent
combination of moderate- and vigorous-intensity activity) and
(2) Leisure-time physical activity deﬁned as proportion of participants meeting WHO guidelines considering only physical activity during leisure time.
All data analyses were carried out considering sample weight
allowing extrapolation of ﬁndings to the larger population of urban
residents. Initially, focusing on overall physical inactivity,
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descriptive analyses estimating weighted prevalence and 95% conﬁdence intervals (CIs) were carried out according to sex (male and
female), age groups (15–24, 25–34, 35–44, 45–54, 55–64, and 65 y
or older), years of formal schooling (0, 1–8, 9–11, and 12 or more
years), and socioeconomic status (SES) based on an asset index, and
the educational level of the head of household was categorized into 5
groups according to a standardized protocol from A (wealthiest) to E
(poorest).16 Categories A and B as well as D and E were merged due
to their distribution in the sample and to avoid small categories in the
stratiﬁed analyses. Further, an additional analysis was conducted to
determine the contribution of each domain and its respective
intensity to total amount of physical activity. It was calculated
considering total minutes per week in physical activity for each
participant and minutes per week spent in speciﬁc domains and
intensities. Finally, relative and absolute differences in leisure-time
physical activity within and between groups were analyzed as
follows: (1) relative difference in leisure-time physical activity
between male and female according to age groups and (2) absolute
differences in leisure-time physical activity between socioeconomic
position according to age groups among males and females. Relative
differences were analyzed through prevalence ratio between males
and females, and absolute differences were analyzed graphically
using “equiplot” method, which was developed by the International
Center for Equity in Health (www.equidade.org). All analyses were
conducted in Stata 12.0 (StataCorp LP, College Station, TX).
The Brazilian Survey on Medicine Access, Utilization, and
Rational Use of Medicines Project was approved by the National
Committee for Research Ethics (protocol number: 18947013.
6.0000.0008) and the Committee for Research Ethics of the Federal
University of the Rio Grande do Sul (protocol number 19997).
All individual information is conﬁdential and interviews were
carried out after participants signed an informed consent form.

Results
The ﬁnal sample was representative of Brazilian urban areas. There
were 32,641 participants aged 15 years and older with available
physical activity data. Physical inactivity estimates may be extrapolated to more than 171 million of Brazilian adults living in
urban areas.

Overall Physical Inactivity
Table 1 shows the prevalence of physical inactivity according to
sociodemographic variables in the overall sample and stratiﬁed
by sex. About one-third of the participants (37.1%; 95% CI, 35.5–
38.8) did not meet the current physical activity guidelines, and this
prevalence was similar between males and females. The widest
difference between sexes was observed (among 15–24 y, the
female prevalence of physical inactivity was almost 40% higher
than male prevalence in the same age group—42.0% in females vs
30.8% in males). Physical inactivity prevalence increased with age
in both sexes and was negatively associated with years of schooling
only among males. Differences in physical inactivity prevalence
according to SES were observed only among females.
On average, participants spent 143 (95% CI, 129–157) minutes
per week in leisure-time physical activity, 137 (95% CI, 127–147)
minutes per week in transport-related physical activity, and 874
(95% CI, 821–927) minutes per week in work-based physical
activity. The relative contribution of each domain and intensity to
the total amount of minutes spent per week in physical activity is
presented in Figure 1. In the whole sample, work-based activities
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Table 1 Prevalence of Physical Inactivity According to Sociodemographic
Characteristics Among Brazilian Adults, 2013–2014
Total sample
Variables
Age groups, y
15–24
25–34
35–44
45–54
55–64
65 and older
Years of schooling
0
1–8
9–11
12+
Socioeconomic position
A/B (wealthiest group)
C
D/E (poorest group)

% (95% CI)

a

Males
% (95% CI)

Females
a

% (95% CI)a

36.6
31.1
35.7
34.2
37.9
55.2

(33.9–39.4)
(28.6–37.7)
(33.1–38.4)
(31.8–36.6)
(35.8–40.1)
(53.0–57.4)

30.8
27.8
37.2
36.2
41.3
54.5

(27.0–34.8)
(24.0–31.9)
(33.6–41.0)
(32.9–39.7)
(38.2–44.5)
(51.3–57.7)

42.0
34.3
34.4
32.5
35.3
55.6

(38.6–45.5)
(31.5–37.3)
(31.6–37.2)
(29.8–35.3)
(32.5–38.2)
(53.1–58.1)

39.2
37.0
37.0
35.4

(36.7–41.8)
(35.2–39.1)
(35.0–39.0)
(32.3–38.6)

40.4
35.4
35.2
32.8

(36.1–44.8)
(32.7–38.2)
(32.6–38.0)
(28.4–37.5)

38.2
38.4
38.5
37.7

(35.3–41.2)
(36.2–40.7)
(36.0–41.0)
(34.2–41.2)

35.0 (32.4–37.7)
37.0 (35.1–38.9)
39.7 (37.0–42.5)

33.3 (29.7–37.2)
36.6 (34.3–39.0)
36.6 (32.6–40.7)

36.5 (33.7–39.4)
37.4 (35.2–39.5)
42.4 (39.6–45.2)

Abbreviation: CI, conﬁdence interval.
a
Weighted prevalence and 95% CI.

were responsible for 75.7% of total time spent in physical activity
(44.0% in moderate- and 31.6% in vigorous-intensity activities),
followed by leisure (9.0% in moderate and 3.4% in vigorous) and by
transport-related physical activity (12.9%). Important differences
in terms of sociodemographic characteristics were observed
between sex, age groups, and SES. The contribution of moderate
work activities among females was almost twice as high in
comparison with males (58.1% in females vs 30.8% in males).
Among males, the contribution of work-based vigorous activities
was 44.0%, whereas among females, this proportion was 18.7%.
Furthermore, the contribution of time spent in vigorous leisuretime physical activity was 4.6% among males and 2.1% among
females (Figure 1).
There was a huge decrease in the contribution to overall
physical activity of the time spent in vigorous leisure activities
across age groups, especially between 15- to 24-years-old group
(8.8%) and 25- to 34-years-old group (3.8%). The oldest group
spent, on average, only 1% of the total time of physical activities
performing vigorous-intensity activities at leisure time. Regarding
SES, although total physical inactivity prevalence was similar
between different groups, the contribution of vigorous work activities was higher among the poorest group (35.4%), compared with
the richest group (26.6%; Figure 1).

Leisure-Time Physical Activity
The prevalence of participants meeting physical activity guidelines
considering only leisure time was 17.8% (95% CI, 16.7–19.2; data
not presented in tables and ﬁgures). Overall, leisure-time physical
activity prevalence was twice as high among males compared with
females and decreased with age (except among females with
55–64 y). Socioeconomic status was markedly and positively
associated with leisure-time physical activity, although no association was found with years of schooling for both sexes (Figure 2).
The relative difference in leisure-time physical activity between

males and females was larger in younger groups (Figure 3). In
addition, males were more active than females until middle age
(35–44 y). After 55 years, females were more active than males.
Figure 4 shows differences in leisure-time physical activity in
SES according to age groups and sex. The wealthiest participants
were more active than the poorest ones in leisure time (P < .05),
except among 15- to 24-years-old males. Among males, the most
pronounced socioeconomic gradient occurred in participants between 25 and 34 years old, whereas among females, there were no
marked differences in the socioeconomic inequality according to
age groups.

Discussion
The current analyses presented the ﬁrst national representative
physical activity prevalence based on GPAQ, the questionnaire
recommended by WHO to increase comparability worldwide.
Brazil plays an important role representing middle-income countries regarding the availability of physical activity estimates. However, despite the existence of a national health survey6 and also a
surveillance system in the Brazilian capital cities,4,5 up to this date
more comparable physical activity estimates were not available.
Furthermore, these analyses presented a wide overview of sociodemographic correlates of physical activity and the contribution of
different domains to this behavior. Focus was also given on the
leisure-time domain, which might be considered a key dimension
for public health interventions. Finally, several multiple stratiﬁcations were performed to improve understanding of sociodemographic inequalities of leisure-time physical activity prevalence.
About one-third of the Brazilian urban population did not
reach physical activity guidelines. Pooled analyses of data from
122 countries, representing around 89% of the world’s population, found a prevalence of physical inactive of 31.1%.2 Estimates
speciﬁcally from 3 lower–middle or high-income countries
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Figure 1 — Contribution of speciﬁc domains and intensities to the total amount of minutes per week spent in physical activity according to gender, age
groups, schooling, and socioeconomic position among Brazilian adults, 2013–2014.

Figure 2 — Prevalence of leisure-time physical activity according to sociodemographic variable among Brazilian adults, 2013–2014.

collecting physical inactivity using GPAQ have shown similar
prevalence; about 30% of adults in Bangladesh, Vietnam, and
Czech Republic did not reach WHO guidelines for physical
activity.17–19 However, pooled analysis among 22 African countries has identiﬁed only 20.9% of adults who did not reach the
guidelines.20 Overall physical inactivity was similar between sex,

increased according to the participant’s age, and did not present a
clear pattern in terms of socioeconomic indicators (SES and
schooling). These differences and similarities were already evidenced in the literature,21 and their explanations are closely
related to hidden differences in speciﬁc physical activity domains
and intensities.
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Figure 3 — Relative difference (expressed by the prevalence ratio male/
female and its 95% conﬁdence interval) in leisure-time physical activity
between male and female according to age group among Brazilian adults,
2013–2014.

Figure 4 — Differences in leisure-time physical activity between
socioeconomic position according to age groups among (A) males and
(B) female among Brazilian adults, 2013–2014.

Work-based activities accounted for 3 quarters of total time
spent in physical activity in Brazil, according to the present
analyses. Dissimilarly, among African countries with comparable
data, it was identiﬁed that transport-related physical activity was as
important as work-based activities for the total contribution for
overall physical activity.20 Transport-related physical activity
seems to be more inﬂuenced by a need than individual choices,
particularly in low- and middle-income countries. Therefore, differences in between-countries on transport-related physical activity
might be attributed to both differences in the quality of public
transport services and access to private motorized transport.
Work-based physical activity was markedly lower among
older higher SES when compared with their counterparts. Furthermore, although the contribution of work-related physical activity is
higher among poorer groups, the physical activity during leisure
time is higher among richer, justifying the absence of association
with SES when the overall physical activity is taken into account.
This complex relationship between overall physical activity and
SES, which varies across country income groupings, might represent that changes in work-related technology have occurred partially in countries like Brazil, affecting differently poorest and
richest groups.
Regardless of the fact that the largest contribution to overall
physical activity is attributed to work-related activities, the leisuretime physical activity domain presents itself as the most important
domain for public health purposes. It is the most appropriate
domain to intervene and options should be equitable to respect
individual’s choices. Thus, several analyses were carried out to
provide information about which group should be focused on to
close the gaps between population groups regarding physical
activity. In the present analyses, there was a huge difference
between males and females in leisure-time physical activity. In
Brazil, despite evidence of a slight increase in leisure-time physical
activity prevalence, the sex gap (difference between male and
female) is not closing.6,12 Even in countries where men are more
active than women due to work-based activities, men also seem to
be much more active at leisure time.9 Physical activity is a complex
behavior inﬂuenced by multiple factors, which are probably different between sexes.22 Cultural and environmental aspects might
act differently between males and females. The doubled daily work
period (formal labor and domestic work) that most females from
low- and middle-income countries are still submitted, less social
support from relatives and friends,23 and higher safety concerns
compared with males24,25 are examples, which must be taken into
account to understand these estimates.
Moreover, the leisure-time analyses based on multiple stratiﬁcation arise interesting research questions, which are still useful
for future interventions. Why do women become more active than
men when they get older? Are females only healthier than males or
are there other cultural factors inﬂuencing this change? Why does
leisure-time physical activity decrease abruptly among men older
than 25–34 years, mainly among those richer? Is this related to
family or work responsibilities? Physical activity correlates, theoretically well established in the literature such as sex, age, and SES,
might still provide a better understanding about their association
with physical activity once analyzed carefully.
Different from other settings based on a high-income country
pattern,21 socioeconomic measures (schooling vs SES based on
assets index) showed a different association with leisure-time
physical activity in this study. There was no association between
physical activity and years of schooling, although a positive
relationship was found regarding SES. Although knowledge
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and/or information about physical activity beneﬁts are widely
available now for general population, which might explain part
of the lack of association between schooling and physical activity,
SES based on ownership of goods is probably closely related to
resources availability, access to private places (gyms and sports
courts) and also to more attractive public areas (which is unequally
distributed in Brazil).26 In the present study, socioeconomic inequalities were markedly identiﬁed in all sexes and age groups
(Figure 4). Wealthiest groups presented leisure-time physical
activity prevalence about 10% points higher than the prevalence
of poorest groups. These ﬁndings claim for public health interventions focusing on those who have been left behind.
There are some caveats to interpret this study. First, it is a
representative study of Brazilian urban areas, and our ﬁndings
cannot be extrapolated to rural settings, which represent less than
20% of the Brazilian population and present different physical
activity patterns, strictly based on labor physical activities.4 Second, the recommendation used to apply the operational deﬁnition
is originally proposed for adults (18 y and older), and given that this
sample included participants aged 15 years and older, our estimates
might be overestimated in this age group. However, this approach
has been extensively used in previous surveys.27 Finally, selfreported information might overestimate individual physical
activity practice, especially work-related physical activity. Nevertheless, it provides important estimates at a population level, which
are indeed more important than individual estimates. In addition,
by evaluating physical activity by a questionnaire largely used,
we are able to provide a wide overview from different domains of
physical activity to improve comparability in the Brazilian physical
activity data.

Conclusion
About one-third of the Brazilian population is not reaching the
public health guidelines for physical activity. Major overall physical activity was attributed to work-related physical activity, which
is concerning for the near future due to the worldwide trend of
decreasing the total amount of physical activity in labor settings.
Finally, leisure-time physical activity presents important gender
and socioeconomic inequalities in Brazil, which must be addressed
by public health initiatives toward a more equitable access to
physical activity.
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