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Physical inactivity and excessive sedentary behavior are recognized risk factors for different cardiovascular 
diseases, types of cancer, and mental disorders [1-4]. However, a high prevalence of both risk behaviors has 
been shown worldwide [5-7]. Data have shown that approximately 27.5% of the worldwide population of 
adults do not meet the recommendations for physical activity [5]. Also, adults spend around 4.7 hours/d in 
sedentary behavior [7]. This scenario is even more worrying in Latin America, which presents the highest 
values of physical inactivity, with approximately 40% of the adults not fulfilling the physical activity rec-
ommendations [5,8]. Also, substantial rates of elevated sedentary behavior have been reported in countries 
of that region [8].

The World Health Organization (WHO) launched the Global Action Plan on Physical Activity that aims to 
relatively reduce by 15% the global prevalence of insufficient physical activity among adolescents and adults 
by 2030 [9]. Notwithstanding the relevance of cross-sectional studies on the prevalence of physical inactivity 
and excessive sedentary behavior, the comprehension of temporal trends can contribute to the directions of 
priority areas for policymakers, as well as to the assessment of the country’s performance in reducing physical 
inactivity and sedentary behavior over the time.

In this regard, there is relative stability in physical activity trends worldwide [5], while there is no previous 
evidence of multi-country investigations for sedentary behavior. However, in addition to the importance of 
general time trends of these behaviors over time, looking at the differences between population subgroups can 
evidence inequalities on the trends and help the guidance of public policies with a focus on those subgroups 
with less favorable figures. For instance, a recent study from Brazil revealed that leisure-time physical activity 
increased between 2008 and 2019, however, the educational, gender, age, and type of residency inequalities 
also increased, with a lower increase among people with lower education, women, older adults, and residing 
in rural areas, respectively [10]. This is especially important when considering the different domains of phys-
ical activity, given that leisure-time physical activity usually shows elevated inequalities [8].

South American countries present distinct characteristics. With an accelerated urbanization process through-
out the 20th century, this region became the most urbanized worldwide, but also the most unequal one [11]. 
Therefore, if policy makers and decision takers continue to plan, invest, and implement as they are doing, the 
inequalities in the practice and trends in different physical activity domains can be even more pronounced, in 
opposition to the United Nations Sustainable Development Goals [12]. However, the time trends and inequal-
ities of physical activity domains and sitting time in other countries of South America are unknown. Therefore, 
we aimed to investigate time trends and inequalities of different physical activity domains and sitting time in 
adults from South American countries using nationally representative data.

Background We aimed to investigate time trends and inequalities of different physical activity (PA) do-
mains and sitting time (ST) in adults from South American countries.

Methods We included cross-sectional data of nationally representative surveys on adults (n = 597 843) from 
nine South American countries (Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Peru, Uruguay, and 
Venezuela), with data collection time frames ranging from 2005 to 2020. Data on different PA domains 
(leisure-time, transport, and occupational) and ST were assessed through questionnaires. Trends accord-
ing to education level (quintiles), gender (m/w), and age group (18-34 years, 35-49 years, 50-64 years) 
were estimated for the harmonized indicators of nonzero PA in the different domains, ≥150 min/week of 
total PA and ≥8 hours/d of ST.

Results Chile (2009/2010 = 78.9% vs 2016/2017 = 70.5%), and Peru (2009/2010 = 78.6% vs 2011 = 69.6%) 
reduced total PA, while Brazil (2013 = 57.3% vs 2019 = 67.0%) and Uruguay (2006 = 69.4% vs 2013 = 79.4%) 
increased, and Argentina and Venezuela maintained. There was an increasing trend for ST in Argentina, 
Peru, and Uruguay. Leisure-time PA increased in most countries (6/8 countries). Transport PA was rela-
tively stable, while occupational PA presented mixed findings. Education inequalities increased over time 
for total and leisure-time PA, while age and gender inequalities were relatively constant.

Conclusions Future South American countries’ efforts may be warranted to promote PA and reduce ST 
in adults, while addressing inequalities when implementing actions.
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METHODS
Design

This is a cross-sectional, multi-country study conducted by the South American Physical Activity and Seden-
tary Behavior Network (SAPASEN). The SAPASEN aims to harmonize national representative data sets with 
physical activity and sedentary behavior indicators from South American countries [13]. After the first analyses 
[6,8], we identified nine countries with more than one survey along the time (from 2005-2019) with physical 
activity and/or sitting time and included data from Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Peru, 
Uruguay, and Venezuela.

Sample

We analyzed data from the following countries: Argentina (2005, 2009, 2013 and 2018), Bolivia (2008 and 
2016), Brazil (2008, 2015, 2013, and 2019), Chile (2009-2010 and 2016-2017), Colombia (2005, 2010 and 
2015), Ecuador (2011-2012 and 2018), Peru (2007-2008, 2009-2010 and 2011), Uruguay (2006 and 2013), 
and Venezuela (2014-2017 and 2018-2020). More information on the surveys can be found in Table S1 in 
the Online Supplementary Document.

Data of each country were pooled, excluding young and older people, including the age range between 18 
and 64 years. The exceptions were the survey from Ecuador during 2011-2012, which only included young-
er than 60 years, both studies from Bolivia that included participants between 18 and 49 years and Uruguay’s 
2006 STEPS survey that included participants between 25 and 64 years. All samples were calculated through 
complex sampling, with several levels. More detailed sampling methodology can be found in Table S1 in the 
Online Supplementary Document.

After excluding participants older than 64 and younger than 18 years as well as missing data, the final sam-
ple was composed of 597 843 adults (more information on the sample size and missing data from each sur-
vey can be found in Table S1 in the Online Supplementary Document). Specific sampling weights original-
ly calculated from each survey aiming the extrapolation of data for population characteristics representativity 
were used in the analyzes.

Physical activity and sitting time

The International Physical Activity Questionnaire (IPAQ) [14] was used in the surveys from Argentina, Colom-
bia, Ecuador (2011-2012) Peru, and Venezuela, while the Global Physical Activity Questionnaire (GPAQ) [15] 
was used on surveys from Chile, Ecuador (2018) and Uruguay. Brazil used a specific questionnaire derived 
from another survey (Surveillance System for Risk and Protective Factors for Chronic Diseases by Telephone 
Survey – VIGITEL) [16]. There were questions regarding leisure-time, transportation, and occupational phys-
ical activity in all questionnaires. Bolivia included a specific question regarding leisure-time physical activity 
and another for sitting time. Argentina had the short version of the IPAQ but included questions about physi-
cal activity practice in each domain. The 2008 and 2015 surveys from Brazil, and the 2007-2008 survey from 
Peru only included questions regarding leisure-time physical activity. The surveys from Colombia and Ecua-
dor (2011-2012) included questions regarding leisure-time and transport. Total sitting time (including leisure 
time, occupational and transport) was the indicator of sitting time in all the included surveys. The IPAQ, GPAQ 
and VIGITEL are validated questionnaires, while the specific questions used in Bolivia and Peru (2007-2008) 
were not previously validated [14-16].

We used as indicators the nonzero practice of physical activity during leisure-time, transport, and occupation-
al domains considering our aim of estimating the practice of each domain as well as to increase the compara-
bility among the surveys. The sum of the physical activity domains (leisure-time, transport and occupational) 
was used as an indicator of total physical activity, and we classified as physically active those who reported 
more than 150 min/week [17]. Sitting time was classified using the cutoff point of 8 hours/d [18]. More infor-
mation about the specific questionnaires is presented in Table S1 in the Online Supplementary Document.

Indicators of socioeconomic inequalities

Gender (men and women), chronological age (18-34 years, 35-49 years, 50-64 years), and educational level 
(quintiles or categories) were considered as sociodemographic indicators. We classified educational level into 
categories based on the years of education, or the highest level of education reached by the individuals in each 
survey. More information is presented in Table S1 in the Online Supplementary Document.
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Statistics

Eight countries were included in the analysis for leisure-time physical activity, while seven countries were in-
cluded in the analysis of transport, six in the analysis of total physical activity, five in the analysis of occupation-
al physical activity, and six in the analysis of sitting time. We included five surveys from Argentina, four from 
Brazil, three from Colombia and Peru, and two from Bolivia, Chile, Ecuador, and Uruguay. We used values of 
frequency and 95% confidence interval to estimate the prevalence of each physical activity domain, total phys-
ical activity and sitting time according to each subgroup in every survey. We defined the gap as the absolute 
difference between the quintiles 5 and 1 of education, between the men and women, as well as between the 
18-34 and 50-64 groups of age. All the analyses were conducted using the Stata 15.1 software.

RESULTS
The temporal trends in leisure-time physical activity according to education, gender and age are presented in 
Table 1. Except for Colombia and Ecuador, leisure-time physical activity increased in all countries, with Brazil 
(2008 = 27.2% vs 2019 = 42.9%) and Peru (2007/2008 = 24.0% vs 2011 = 40.4%) presenting the largest increas-
es. However, the increase in leisure-time physical activity was not similar among the population groups and the 
difference between the first and the fifth quintiles of education increased, especially in the highest quintiles of 
education (Figure 1). Although men and younger adults presented a higher prevalence of leisure-time phys-
ical activity, the gender and age inequalities were similar across the surveys, with minor increases for gender 
inequalities in Chile and Ecuador and age inequalities in Brazil, Chile, Ecuador, and Peru (Figure 1).

Table 2 shows the trends and inequalities of transport physical activity. There was an increase in transport 
physical activity in Argentina (2009 = 57.3% vs 2018 = 65.9%) and Peru (2009/2010 = 46.3% vs 2011 = 70.5%), 
while the prevalence of transport physical activity was maintained in Brazil, Chile, Colombia, and Uruguay 

Figure 1. Inequalities over the years of physical activity domains according to education (highest quintile – lowest  
quintile), gender (women – men) and age group (50-64 – 18-34) in percentage points. Argentina: year 1 = 2005, year 
2 = 2009, year 3 = 2013, year 4 = 2018. Bolivia: year 1 = 2008, year 2 = 2016. Brazil: year 1 = 2008, year 2 = 2013, year 
3 = 2015, year 4 = 2019. Chile: year 1 = 2009-2010, year 2 = 2016-2017. Colombia: year 1 = 2005, year 2 = 2010, year 
3 = 2015. Ecuador: year 1 = 2011-2012, year 2 = 2018. Peru: year 1 = 2007-2008, year 2 = 2009-2010, year 3 = 2011. Uru-
guay: year 1 = 2006, year 2 = 2013. Panel A. Leisure-time physical activity (nonzero). Panel B. Transport physical activity 
(nonzero). Panel C. Occupational physical activity (nonzero).
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Table 1. Temporal trends of nonzero leisure-time physical activity practice in South American countries*

Total Quintiles of education Gender Age group
Q1 Q2 Q3 Q4 Q5 Gap Men Women Gap 18-34 35-49 50-64 Gap

Argentina

2009
40.5 

(39.5-41.4)
21.3 

(18.7-24.1)
28.6 

(26.7-30.5)
37.0 

(34.9-39.2)
41.9 

(40.0-43.8)
54.7 

(53.0-56.4)
33.4

45.2 
(43.7-46.6)

36.2 
(35.1-37.4)

-9.0
45.5 

(44.1-47.0)
37.4 

(35.9-39.0)
35.0 

(33.2-36.8)
-10.5

2013
43.0 

(41.9-44.1)
25.1 

(22.2-28.2)
27.9 

(25.8-30.1)
42.9 

(40.2-45.7)
45.3 

(43.1-47.6)
58.6 

(56.6-60.6)
33.5

46.6 
(45.0-48.3)

39.7 
(38.3-41.1)

-6.9
50.0 

(48.1-51.9)
42.4 

(40.3-44.4)
35.7 

(34.0-37.4)
-14.3

2018
46.5 

(45.3-47.6)
21.5 

(17.9-25.6)
29.6 

(26.9-32.4)
40.5 

(27.8-43.2)
47.5 

(45.1-49.8)
59.6 

(57.8-61.4)
38.1

51.1 
(49.3-52.8)

42.3 
(40.8-43.8)

-8.8
51.8 

(49.9-53.7)
44.1 

(42.2-46.0)
39.8 

(37.7-42.0)
-12.0

Bolivia†

2008
30.9 

(30.1-31.7)
13.8 

(12.8-14.8)
26.9 

(23.8-30.3)
40.6 

(38.3-43.0)
40.6 

(38.7-42.5)
47.8 

(45.9-49.6)
34.0

55.6 
(53.8-57.4)

23.6 
(22.8-24.4)

-32.0
36.6 

(35.5-37.7)
21.7 

(20.5-22.9)
- -14.9

2016
37.8 

(36.7-38.7)
13.2 

(10.1-17.1)
25.2 

(23.3-27.1)
39.0 

(37.5-40.6)
46.9 

(43.4-50.4)
47.5 

(45.3-49.6)
34.3

60.1 
(58.1-62.1)

30.1 
(29.0-31.2)

-30.0
43.3 

(42.0-44.6)
29.1 

(27.6-30.6)
- -14.2

Brazil

2008
27.2 

(26.9-27.5)
10.0 

(9.4-10.5)
17.5 

(17.2-17.9)
28.1 

(27.5-28.7)
34.4 

(33.9-35.0)
47.8 

(47.0-48.6)
37.8

35.9 
(35.5-36.4)

21.7 
(21.4-22.0)

-14.2
31.4 

(31.0-31.8)
24.5 

(24.1-24.9)
23.5 

(23.0-24.1)
-7.9

2013
32.0 

(31.3-32.8)
14.9 

(13.4-16.6)
19.9 

(18.6-21.2)
31.4 

(29.6-33.2)
36.7 

(35.3-38.1)
49.3 

(47.5-51.0)
34.4

37.6 
(36.5-38.7)

27.0 
(26.1-27.9)

-10.6
39.2 

(38.0-40.4)
27.5 

(26.4-28.6)
25.2 

(23.9-26.7)
-14.0

2015
24.1 

(23.7-24.6)
10.5 

(9.4-11.8)
15.9 

(15.2-16.6)
23.3 

(22.3-24.3)
27.5 

(26.7-28.3)
34.9 

(33.9-36.0)
24.4

31.6 
(31.0-32.3)

17.2 
(16.7-17.7)

-14.4
30.9 

(30.1-31.6)
20.9 

(20.2-21.6)
17.2 

(16.5-18.0)
-13.7

2019
42.9 

(42.3-43.6)
19.4 

(17.0-22.0)
27.5 

(26.4-28.6)
37.6 

(36.0-39.2)
46.3 

(45.1-47.5)
62.2 

(60.8-63.5)
42.8

47.1 
(46.2-48.1)

39.1 
(38.2-40.0)

-8.0
48.8 

(47.6-49.9)
41.2 

(40.1-42.2)
36.9 

(35.7-38.0)
-11.9

Chile

2009/10
33.4 

(30.9-36.1)
18.6 

(14.3-24.0)
27.6 

(23.3-32.3)
34.8 

(30.4-39.5)
45.2 

(36.2-54.5)
44.3 

(37.4-51.5)
25.7

44.4 
(40.3-48.6)

22.9 
(20.2-25.9)

-21.5
43.5 

(39.2-47.8)
29.0 

(24.8-33.5)
24.4 

(20.2-29.1)
-19.1

2016/17
31.4 

(29.0-34.0)
13.7 

(8.9-20.5)
23.3 

(19.4-27.8)
30.2 

(26.1-34.7)
43.6 

(35.0-52.7)
45.3 

(39.3-51.5)
31.6

41.8 
(37.8-45.9)

21.3 
(18.6-24.2)

-20.5
43.1 

(38.7-47.6)
28.3 

(24.2-32.7)
19.7 

(16.0-24.0)
-23.4

Colombia

2005
43.6 

(42.2-45.0)
40.9 

(37.4-44.5)
41.1 

(37.4-44.9)
42.3 

(39.2-45.3)
45.3 

(42.0-48.6)
50.3 

(47.3-53.2)
9.4

52.7 
(50.5-54.9)

36.3 
(34.5-38.1)

-16.4
52.1 

(50.1-54.1)
35.9 

(33.4-38.5)
34.9 

(31.8-38.1)
-17.2

2010
41.0 

(40.0-42.0)
23.7 

(18.9-29.1)
32.0 

(30.2-33.9)
42.1 

(40.7-43.6)
49.4 

(46.0-52.9)
48.7 

(46.0-51.4)
25.0

49.1 
(47.5-50.7)

35.1 
(33.8-36.5)

-14.0
47.2 

(45.7-48.8)
35.9 

(34.2-37.7)
36.1 

(33.9-38.2)
-11.1

2015
36.5 

(35.3-37.8)
26.4 

(24.3-28.6)
31.7 

(28.9-34.6)
36.0 

(33.4-38.7)
37.9 

(35.6-40.2)
43.2 

(40.2-46.2)
16.8

44.1 
(42.3-45.9)

29.9 
(28.2-31.7)

-14.2
43.9 

(42.1-45.8)
30.5 

(28.2-32.9)
30.1 

(27.7-32.6)
-13.8
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Total Quintiles of education Gender Age group
Q1 Q2 Q3 Q4 Q5 Gap Men Women Gap 18-34 35-49 50-64 Gap

Ecuador‡§

2011/12
36.2 

(35.1-37.3)
26.5 

(24.7-28.4)
35.1 

(32.3-38.0)
39.3 

(37.5-41.2)
43.2 

(37.6-49.1)
44.1 

(41.5-46.7)
17.6

47.5 
(45.8-49.2)

25.7 
(24.4-27.0)

-20.0
41.6 

(40.1-43.0)
32.0 

(30.4-33.7)
26.8 

(23.6-30.3)
-5.2

2018
37.8 

(36.1-39.6)
25.1 

(22.6-27.8)
29.4 

(22.1-37.9)
44.3 

(41.3-47.3)
51.0 

(41.3-60.5)
45.6 

(41.5-49.7)
20.5

52.0 
(49.2-54.7)

24.4 
(22.3-26.5)

-27.7
48.8 

(45.9-51.6)
33.4 

(30.6-36.3)
24.6 

(21.5-28.0)
-8.8

Peru

2007/08
24.0 

(23.0-25.0)
9.3 

(8.0-11.0)
20.1 

(18.4-21.9)
28.6 

(26.6-30.7)
29.2 

(26.4-30.1)
33.7 

(30.7-36.9)
24.4

38.9 
(37.2-40.6)

11.3 
(10.3-12.4)

-27.6
31.6 

(30.0-33.2)
19.7 

(18.1-21.4)
13.6 

(11.8-15.6)
-18.0

2009/10
39.7 

(38.8-40.6)
23.8 

(22.3-25.4)
35.6 

(34.0-37.3)
43.9 

(42.0-45.7)
48.3 

(45.8-50.8)
50.9 

(48.4-53.5)
27.1

51.6 
(50.3-53.0)

30.8 
(29.6-31.9)

-20.8
48.2 

(46.8-49.6)
36.6 

(35.2-38.2)
29.7 

(28.0-31.5)
-18.5

2011
40.4 

(39.0-41.7)
24.7 

(22.3-27.2)
33.7 

(31.4-36.1)
44.6 

(41.8-47.3)
48.4 

(44.8-52.1)
53.8 

(50.1-57.5)
29.1

53.1 
(51.1-55.1)

30.5 
(28.8-32.2)

-22.6
52.1 

(50.0-54.3)
34.8 

(32.6-37.0)
29.7 

(27.2-32.4)
-22.4

Uruguay§

2006
31.4 

(29.1-33.8)
21.7 

(16.1-28.6)
24.8 

(20.8-29.3)
26.7 

(22.5-31.5)
36.4 

(30.9-42.2)
46.5 

(40.9-52.2)
24.8

38.6 
(34.6-42.6)

24.9 
(22.5-27.4)

-13.7
38.9 

(34.1-43.9)
29.2 

(25.7-33.1)
26.6 

(23.3-30.0)
-12.3

2013
44.8 

(42.4-47.2)
30.8 

(26.1-36.0)
37.9 

(33.3-42.7)
50.0 

(45.3-54.1)
57.9 

(52.2-63.5)
52.1 

(42.3-61.7)
21.3

52.2 
(48.4-56.0)

37.8 
(35.0-40.8)

-14.4
51.8 

(47.7-55.8)
40.2 

(36.2-44.2)
37.3 

(33.5-41.3)
-14.5

*Values are presented in percentage (95% CI) and the gap is presented as percentage point. Gap of education refers to Q5- Q1. Gap of gender refers to Women – Men. Gap of age group refers to 50-64 – 18-34 or 35-49 – 
18-34 for Bolivia.
†Bolivia only included people between 18 and 49 years.
‡Ecuador 2011/12 only included adults between 18 and 59 years.
§Uruguay 2006 only included adults between 25 and 64 years.

Table 1. continued
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Table 2. Temporal trends of nonzero transport physical activity practice in South American countries*

Total Quintiles of education Gender Age group
Q1 Q2 Q3 Q4 Q5 Gap Men Women Gap 18-34 35-49 50-64 Gap

Argentina

2009
57.3 

(56.3-58.2)
54.5 

(51.4-57.6)
55.4 

(53.3-57.5)
60.0 

(57.8-62.1)
56.2 

(54.3-58.1)
58.3 

(56.6-60.0)
3.8

54.8 
(53.3-56.2)

59.5 
(58.3-60.7)

4.7
60.8 

(59.3-62.2)
55.7 

(54.1-57.3)
52.7 

(50.9-54.5)
-8.1

2013
49.3 

(48.2-50.4)
49.4 

(46.0-52.9)
46.1 

(43.7-48.6)
51.3 

(48.5-54.0)
49.1 

(46.8-51.4)
50.5 

(48.6-52.5)
1.1

47.4 
(45.7-49.0)

50.9 
(49.5-52.4)

3.5
53.4 

(51.5-55.2)
47.5 

(45.4-49.6)
46.0 

(44.2-47.8)
-7.4

2018
65.9 

(64.8-67.0)
63.9 

(58.9-68.6)
61.4 

(58.4-64.3)
67.9 

(65.5-70.3)
64.9 

(62.6-67.0)
67.8 

(66.1-69.5)
3.9

62.5 
(60.8-64.1)

69.1 
(67.7-70.4)

6.6
70.1 

(68.4-71.8)
62.2 

(60.3-64.0)
63.3 

(61.2-65.4)
-6.8

Brazil

2013
51.4 

(50.7-52.2)
54.6 

(52.4-56.8)
56.2 

(54.7-57.8)
53.5 

(51.6-55.4)
51.0 

(49.6-52.5)
42.6 

(40.9-44.4)
-12.0

48.6 
(47.5-49.8)

54.0 
(53.0-55.0)

5.4
52.8 

(51.6-54.0)
51.2 

(50.0-52.5)
49.3 

(47.7-50.9)
-3.5

2019
51.3 

(50.6-51.9)
49.0 

(45.9-52.1)
54.3 

(53.0-55.5)
52.9 

(51.2-54.5)
52.9 

(51.7-54.1)
44.8 

(43.4-46.2)
-4.2

48.2 
(47.2-49.1)

54.1 
(53.2-55.0)

5.9
53.3 

(52.1-54.4)
50.0 

(48.9-51.0)
50.1 

(48.9-51.3)
-3.2

Chile

2009/10
66.2 

(63.7-68.7)
65.4 

(59.6-70.8)
69.9 

(65.2-74.2)
67.4 

(63.1-71.4)
64.7 

(54.5-73.7)
60.3 

(53.1-67.2)
-5.1

67.9 
(63.8-71.7)

64.7 
(61.4-67.8)

-3.2
67.6 

(63.4-71.5)
62.8 

(58.1-67.2)
69.5 

(65.2-73.4)
1.9

2016/17
67.9 

(65.3-70.3)
67.0 

(60.0-73.3)
65.8 

(60.8-70.5)
64.5 

(59.8-69.0)
77.2 

(69.1-83.6)
71.0 

(65.6-75.8)
4.0

69.1 
(65.2-72.7)

66.6 
(63.3-69.8)

-2.5
72.3 

(68.3-76.1)
63.3 

(58.6-67.7)
66.9 

(62.4-71.2)
-5.4

Colombia

2005
75.1 

(73.9-76.2)
76.4 

(73.5-79.0)
72.3 

(68.8-75.5)
73.2 

(70.6-75.6)
79.0 

(76.5-81.4)
76.8 

(74.3-79.1)
0.4

78.2 
(76.4-79.9)

72.5 
(70.9-74.1)

-5.7
77.7 

(76.1-79.1)
73.9 

(71.7-76.0)
70.4 

(67.2-73.4)
-7.3

2010
78.0 

(77.1-78.8)
68.9 

(63.3-74.0)
76.1 

(74.4-77.8)
79.7 

(78.4-80.9)
78.2 

(75.2-80.9)
77.0 

(74.7-79.2)
8.1

79.7 
(78.4-80.9)

76.7 
(75.6-77.9)

-3.0
79.2 

(77.9-80.4)
77.5 

(75.9-78.9)
76.2 

(74.3-78.1)
-3.0

2015
76.6 

(75.5-77.6)
73.9 

(71.5-76.1)
78.6 

(76.1-80.8)
77.0 

(74.7-79.2)
76.5 

(74.5-78.4)
77.2 

(74.7-79.4)
3.3

79.2 
(77.8-80.6)

74.3 
(72.8-75.8)

-4.9
76.1 

(74.5-77.6)
77.2 

(75.2-79.1)
76.9 

(74.7-78.9)
0.8

Ecuador†

2011/12
78.2 

(77.2-79.1)
78.0 

(76.2-79.7)
78.0 

(75.2-80.5)
78.6 

(77.1-80.1)
81.5 

(76.6-85.5)
76.9 

(74.6-79.0)
1.1

78.6 
(77.2-80.0)

77.7 
(76.5-79.0)

-0.9
78.8 

(77.6-80.0)
77.9 

(76.4-79.4)
76.5 

(73.1-79.7)
-2.3

2018
72.7 

(71.0-74.3)
76.7 

(74.1-79.1)
80.1 

(72.4-86.0)
73.0 

(70.1-75.7)
71.0 

(61.0-79.3)
65.5 

(61.5-69.4)
-11.2

71.0 
(68.4-73.4)

74.4 
(72.2-76.4)

3.4
73.9 

(71.3-76.4)
69.7 

(66.8-72.5)
74.4 

(70.9-77.6)
-0.5

Peru

2009/10
46.3 

(45.4-47.2)
57.1 

(55.3-58.9)
49.3 

(47.6-51.1)
42.0 

(40.2-43.9)
40.2 

(37.8-42.6)
40.8 

(38.4-43.3)
-16.3

46.6 
(45.3-48.0)

46.0 
(44.8-47.2)

-0.6
45.2 

(43.8-46.6)
46.9 

(45.4-48.4)
47.3 

(45.4-49.1)
2.1

2011
70.5 

(69.2-71.7)
76.6 

(74.2-78.8)
73.8 

(71.6-75.9)
69.7 

(67.0-72.2)
65.7 

(62.1-69.1)
64.5 

(60.8-68.0)
-12.1

68.8 
(66.9-70.7)

71.8 
(70.1-73.3)

3.0
68.9 

(66.9-70.9)
70.9 

(68.8-72.9)
72.3 

(69.8-74.7)
3.4

Uruguay‡

2006
63.3 

(61.0-65.6)
71.8 

(65.3-77.5)
66.3 

(61.8-70.6)
60.8 

(56.0-65.5)
60.8 

(55.0-66.3)
60.6 

(54.9-66.0)
-11.2

62.3 
(58.3-66.2)

64.2 
(61.5-66.9)

1.9
68.6 

(63.9-72.9)
59.4 

(55.5-63.3)
63.1 

(59.4-66.6)
-5.5

2013
60.5 

(58.2-62.9)
58.1 

(52.9-63.2)
63.0 

(58.3-67.5)
60.8 

(56.5-64.9)
62.0 

(56.3-67.4)
50.5 

(40.7-60.2)
-7.6

60.8 
(57.0-54.4)

60.3 
(57.4-63.2)

-0.5
66.5 

(62.6-70.1)
54.9 

(50.8-58.9)
56.3 

(52.3-60.2)
-10.2

*Values are presented in percentage (95% CI) and the gap is presented as percentage point. Gap of education refers to Q5- Q1. Gap of gender refers to Women – Men. Gap of age group refers to 50-64 – 18-34.
†Ecuador 2011/12 only included adults between 18 and 59 years.
‡Uruguay 2006 only included adults between 25 and 64 years.
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and reduced in Ecuador. The inequalities regarding education, gender and age group were minor and similar 
across the surveys (Figure 1).

The trends of occupational physical activity and inequalities are presented in Table 3. While the prevalence of 
occupational physical activity increased in Argentina, Brazil, and Uruguay, it decreased in Chile and Peru. The 
inequalities regarding education quintiles were reduced among all the countries, while the gender inequali-
ties increased in all countries (except Uruguay), and inequalities regarding age groups were maintained over 
the years (Figure 1).

There were mixed findings for the time trends of total physical activity (Table 4), with a decreasing trend in 
Chile (2009/2010 = 78.9% vs 2016/2017 = 70.5%) and Peru (2009/2010 = 78.6% vs 2011 = 69.6%), an in-
creasing trend in Brazil (2013 = 57.3% vs 2019 = 67.0%), and Uruguay (2006 = 69.4% vs 2013 = 79.4%), and 
maintenance in Argentina and Venezuela (Table 5). There was an increase in the difference between the first 
and fifth quintile of education in Argentina (2005 = 2.4 p.p. vs 2018 = 22.4 p.p.), Brazil (2013 = 5.1 p.p. vs 
2019 = 18.7 p.p.), Chile (2009/2010 = -9.1 p.p. vs 2016/2017 = 12.6 p.p.) and Colombia (2005 = -0.9 p.p. vs 
2015 = 5.0 p.p.) (Figure 2). Also, there was increasing gender inequality in Argentina, Chile, and Peru, while 
the age inequalities were constant over time.

Temporal trends in sitting time are presented in Table 5. There was an increasing trend in Argentina (2005 = 14.0% 
vs 2018 = 16.3%), Peru (2009/2010 = 11.7% vs 2011 = 21.6%) and Uruguay (2006 = 17.6% vs 2013 = 23.1%), 
while Bolivia (2008 = 10.7% vs 2016 = 9.0%) and Venezuela (2014/2017 = 14.4% vs 2018/2020 = 7.3%) pre-
sented a decreasing trend and Chile showed a maintenance. Despite the reducing trend for education inequal-
ities in Uruguay, the inequalities regarding sitting time were relatively constant overtime (Figure 1).

DISCUSSION
We aimed to investigate time trends in different domains of physical activity and sitting time in South Ameri-
ca as well as the trends in the inequalities regarding education, gender, and age. Our main findings reveal that 
leisure-time physical activity increased over the years in most South American countries (in six over the eight 
countries), but the difference in the prevalence of leisure-time physical activity between the first and fifth quin-
tiles of education also increased over time in most of them as well. The findings for transport physical activi-
ty were mixed, with no clear changes in the inequalities over the years. The countries presented a decreasing 
inequality regarding education for occupational physical activity. Two out of seven countries increased total 
physical activity, while four increased education inequality and three of them increased age inequality con-
sidering the general indicator of total physical activity. Also, no clear patterns of changes in high sitting time 
over the years were observed and the change regarding its inequality was observed only in Uruguay, which 
reduced the education inequality.

The increasing trend in leisure-time physical activity, as well as maintenance or reduction in the occupational 
physical activity, are consistent with findings from high-income countries as well as from individual countries 
as Brazil [10,19], which can be a marker of a transition in the domain that most contribute to total physical 
activity [20]. Despite the general trends, there were specific trends considering quintiles of education. For lei-
sure-time physical activity, the highest increases were in the highest quintiles of education, consequently in-
creasing inequalities. These findings are in line with previous research regarding the inequalities in leisure-time 
physical activity [21], in which the inequalities regarding educational level increased over the years in Brazil.

If countries keep with the same strategies or rely on promoting only leisure-time physical activity as they are 
doing, they may see some improvements, but at the same time, the public investment will sustain or increase 
inequalities. A possible explanation for this is the reverse equity hypothesis, in which investments and inno-
vations come first to the most privileged populations and consequently would not be the priority, increasing 
inequalities [22]. Leisure-time physical activity becomes a reflection of social inequalities in most countries. As 
people with lower income or educational level are more likely to have inflexible jobs (eg, rigid schedules) and 
spend more time in passive transport by bus or train as they need to move around cities from peripheral areas 
to downtown or commercial areas, more tailored strategies are required for these groups as they have reduced 
time for engaging in physical activity or staying with their families. Countries may promote leisure physical 
activity by making physical activity more accessible in neighborhoods through public programs in streets and 
parks, such as the ‘Ciclovía program’ in Colombia or the ‘Academia da Cidade’ program in Brazil [23,24]. They 
also have to plan and invest in infrastructure that makes physical activity the easy option when moving around 
a neighborhood and choosing a place to play or exercise, especially in the most disadvantaged communities 
[25]. Also, countries should develop specific policies for physical activity and sedentary behavior [26].
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Table 3. Temporal trends of nonzero occupational physical activity practice in South American countries

Total Quintiles of education Gender Age group
Q1 Q2 Q3 Q4 Q5 Gap Men Women Gap 18-34 35-49 50-64 Gap

Argentina

2009
29.8 

(28.9-30.7)
31.3 

(28.4-34.3)
31.7 

(29.8-33.7)
32.9 

(30.8-35.1)
30.6 

(28.8-32.5)
25.4 

(24.0-26.9)
-5.9

37.3 
(35.9-38.7)

23.0 
(22.0-24.1)

-14.3
29.5 

(28.2-30.9)
32.6 

(31.1-34.1)
26.9 

(25.3-28.5)
-2.6

2013
25.8 

(24.8-26.8)
20.5 

(18.0-23.4)
25.1 

(23.0-27.4)
25.7 

(23.4-28.1)
28.5 

(26.5-30.6)
25.7 

(24.1-27.5)
5.2

32.6 
(31.1-34.2)

19.6 
(18.5-20.8)

-13.0
28.6 

(27.0-30.3)
31.8 

(30.0-33.8)
18.1 

(16.6-19.5)
-10.5

2018
35.0 

(33.9-36.1)
31.6 

(27.1-36.5)
33.7 

(31.0-36.6)
37.0 

(34.4-39.7)
37.2 

(35.0-39.5)
33.3 

(31.5-35.0)
1.7

42.9 
(41.1-44.6)

27.8 
(26.5-29.2)

-15.1
31.9 

(30.2-33.7)
39.7 

(37.8-41.5)
34.4 

(32.3-36.5)
2.5

Brazil

2013
18.4 

(17.8-19.0)
22.5 

(20.8-24.4)
26.1 

(24.8-27.5)
21.3 

(19.7-22.9)
15.9 

(14.9-17.0)
8.2 

(7.3-9.1)
-14.3

27.8 
(26.8-28.9)

9.9 
(9.3-10.5)

-17.9
18.7 

(17.8-19.7)
20.5 

(19.5-21.6)
15.0 

(13.9-16.2)
-3.7

2019
33.6 

(32.9-34.2)
28.1 

(25.2-31.3)
38.2 

(37.0-39.5)
37.3 

(35.6-39.0)
34.8 

(33.6-36.0)
24.9 

(23.7-26.1)
-3.2

44.2 
(43.2-45.2)

23.9 
(23.1-24.7)

-20.3
31.9 

(30.8-33.0)
38.5 

(37.5-39.6)
29.4 

(28.3-30.6)
-2.5

Chile

2009/10
60.6 

(58.0-63.1)
65.6 

(59.6-71.1)
68.5 

(64.0-72.7)
64.9 

(60.6-69.0)
56.6 

(47.8-65.0)
38.7 

(32.3-45.5)
-26.9

63.3 
(59.3-67.1)

58.0 
(54.7-61.3)

-5.3
57.2 

(52.9-61.4)
63.3 

(58.8-67.5)
61.9 

(57.2-66.3)
4.7

2016/17
42.5 

(39.9-45.2)
36.8 

(30.1-44.1)
45.0 

(40.1-50.1)
46.6 

(41.9-51.4)
37.1 

(28.7-46.3)
39.2 

(33.3-45.5)
2.4

48.7 
(44.6-52.8)

36.5 
(33.1-40.0)

-12.2
43.1 

(38.7-47.7)
41.7 

(37.0-46.5)
42.7 

(38.1-47.4)
-0.4

Peru

2009/10
64.7 

(63.8-65.6)
75.9 

(74.2-77.6)
72.4 

(70.6-74.0)
57.8 

(55.8-59.7)
59.0 

(56.4-61.5)
55.4 

(42.8-57.9)
-20.5

69.6 
(68.2-71.0)

61.0 
(60.0-62.3)

-8.6
60.0 

(58.5-61.4)
69.6 

(68.0-71.1)
65.7 

(63.8-67.6)
5.7

2011
50.6 

(49.2-51.9)
58.8 

(56.0-61.6)
55.6 

(53.1-58.0)
46.8 

(44.0-49.6)
46.5 

(42.9-50.2)
43.4 

(39.8-47.1)
-15.4

65.2 
(63.1-67.2)

39.3 
(37.6-41.0)

-25.9
44.0 

(41.9-46.1)
56.0 

(53.8-58.3)
53.3 

(50.6-56.1)
9.3

Uruguay†

2006
35.8 

(33.5-38.3)
40.7 

(33.9-47.8)
42.8 

(38.1-47.7)
37.8 

(33.1-42.8)
34.7 

(29.3-50.5)
23.2 

(18.7-28.5)
-17.5

43.3 
(39.2-47.4)

29.1 
(26.6-31.7)

-14.2
36.7 

(32.0-41.7)
38.1 

(34.2-42.1)
32.0 

(28.6-35.7)
-4.7

2013
50.7 

(48.2-53.1)
51.5 

(46.3-56.8)
57.3 

(52.5-62.0)
50.0 

(45.6-54.4)
43.4 

(37.8-49.1)
42.0 

(32.5-52.0)
-9.5

51.6 
(47.7-55.4)

49.8 
(46.8-52.8)

-1.8
51.1 

(47.0-55.1)
52.9 

(48.8-56.9)
47.2 

(43.2-51.2)
-3.9

*Values are presented in percentage (95% CI) and the gap is presented as percentage point. Gap of education refers to Q5-Q1. Gap of gender refers to Women – Men. Gap of age group refers to 50-64 – 18-34.
†Uruguay 2006 only included adults between 25 and 64 years.
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Table 4. Temporal trends of total physical activity (≥150 min/week) in South American countries

Total Quintiles of education Gender Age group
Q1 Q2 Q3 Q4 Q5 Gap Men Women Gap 18-34 35-49 50-64 Gap

Argentina

2005
70.6 

(69.5-71.6)
69.1 

(65.5-72.5)
68.7 

(66.1-71.1)
73.9 

(71.4-76.2)
69.3 

(66.7-71.8)
71.5 

(69.6-73.3)
2.4

70.4 
(68.7-72.1)

70.7 
(69.2-72.1)

0.3
74.5 

(72.9-76.1)
69.5 

(67.5-71.3)
64.7 

(62.3-67.0)
-9.8

2009
70.9 

(70.0-71.7)
61.1 

(58.1-64.1)
65.3 

(63.3-67.3)
71.3 

(69.3-73.2)
71.3 

(69.5-73.0)
76.6 

(75.1-78.0)
15.5

71.8 
(70.6-73.1)

70.0 
(68.9-71.1)

-1.8
74.3 

(73.0-75.5)
68.6 

(67.1-70.1)
67.4 

(65.7-69.1)
-6.9

2013
56.4 

(55.3-57.5)
47.0 

(43.5-50.4)
50.2 

(47.8-52.7)
57.4 

(54.7-60.1)
57.2 

(54.9-59.4)
63.1 

(61.1-65.1)
16.1

58.9 
(57.3-60.6)

54.1 
(52.7-55.6)

-4.8
63.6 

(61.8-65.4)
57.4 

(55.3-59.5)
47.6 

(45.9-49.4)
-16.0

2018
68.1 

(67.0-69.2)
53.4 

(48.1-58.6)
59.0 

(55.9-62.0)
64.9 

(62.1-67.5)
68.1 

(65.9-70.2)
75.8 

(74.3-77.3)
22.4

70.2 
(68.6-71.8)

66.2 
(64.7-67.6)

-4.0
72.4 

(70.7-74.1)
66.3 

(64.4-68.1)
62.6 

(60.4-64.7)
-9.8

Brazil

2013
57.3 

(56.5-58.0)
52.2 

(50.0-54.4)
57.6 

(56.1-59.1)
58.7 

(56.8-60.5)
57.9 

(56.5-59.3)
57.3 

(55.6-59.1)
5.1

59.4 
(58.2-60.5)

55.4 
(54.4-56.4)

-4.0
60.5 

(59.4-61.6)
57.4 

(56.2-58.7)
51.2 

(49.6-52.8)
-9.3

2019
67.0 

(66.4-67.6)
51.9 

(48.8-55.0)
63.5 

(62.3-64.6)
66.2 

(64.7-67.8)
69.2 

(68.1-70.3)
70.6 

(69.4-71.8)
18.7

70.7 
(69.9-71.6)

63.7 
(62.8-64.5)

-7.0
68.6 

(67.5-69.6)
69.1 

(68.2-70.1)
62.1 

(61.0-63.2)
-6.5

Chile

2009/10
78.9 

(76.7-80.8)
78.1 

(73.2-82.3)
80.8 

(77.0-84.1)
82.8 

(79.6-85.5)
78.8 

(71.4-84.8)
69.0 

(61.7-75.4)
-9.1

82.7 
(79.6-85.4)

75.2 
(72.3-77.9)

-7.5
79.4 

(75.7-82.6)
79.3 

(75.7-82.5)
77.3 

(73.4-80.8)
-2.1

2016/17
70.5 

(68.0-72.8)
62.3 

(54.9-69.1)
70.1 

(65.2-74.6)
68.9 

(64.4-73.1)
75.4 

(70.0-82.2)
74.9 

(69.6-79.5)
12.6

77.7 
(74.2-80.8)

63.4 
(60.0-66.7)

-14.3
74.4 

(70.4-78.1)
68.5 

(64.0-72.6)
67.5 

(63.0-71.7)
-6.9

Peru

2009/10
78.6 

(77.8-79.4)
86.0 

(84.4-87.4)
82.0 

(80.4-83.5)
74.7 

(72.9-76.4)
74.5 

(72.1-76.8)
74.4 

(72.0-76.7)
-11.6

82.1 
(80.8-83.2)

76.0 
(74.9-77.1)

-6.1
76.6 

(75.2-77.9)
80.6 

(79.2-81.9)
79.2 

(77.5-80.9)
2.6

2011
69.6 

(68.3-70.9)
76.2 

(73.6-78.6)
74.0 

(71.7-76.3)
66.8 

(64.1-69.5)
63.4 

(59.7-67.0)
65.9 

(62.1-69.4)
-10.3

78.5 
(76.5-80.3)

62.8 
(61.0-64.6)

-15.7
68.6 

(66.5-70.6)
70.9 

(68.7-73.0)
69.6 

(66.9-72.2)
1.0

Uruguay†

2006
69.4 

(67.2-71.6)
69.6 

(63.0-75.5)
72.9 

(68.7-76.7)
70.0 

(65.4-74.1)
67.8 

(62.2-72.9)
66.2 

(60.7-71.3)
-3.4

75.0 
(71.4-78.3)

64.3 
(61.5-67.0)

-10.7
77.4 

(73.3-81.1)
65.7 

(61.8-69.3)
66.2 

(62.6-69.6)
-11.2

2013
79.4 

(77.4-81.2)
74.7 

(69.8-79.0)
80.7 

(76.6-84.2)
79.8 

(76.4-82.8)
83.5 

(79.2-87.1)
72.2 

(62.7-80.1)
-2.5

82.5 
(79.5-85.2)

76.4 
(73.9-78.8)

-6.1
82.7 

(79.5-85.5)
78.4 

(74.9-81.5)
74.4 

(70.8-77.7)
-8.3

Venezuela

2014/17
50.5 

(47.2-53.8)
51.0 

(44.1-57.8)
53.1 

(44.9-61.2)
49.0 

(42.0-56.0)
51.5 

(42.9-60.1)
49.0 

(42.2-55.9)
-2.0

57.1 
(50.5-63.5)

48.2 
(44.4-52.1)

-8.9
58.6 

(50.4-66.4)
53.1 

(47.6-58.6)
45.7 

(40.9-50.5)
-12.9

2018/20
56.8 

(53.3-60.2)
56.4 

(48.6-63.8)
63.7 

(54.8-71.7)
53.9 

(46.5-61.1)
58.9 

(50.0-67.3)
54.5 

(47.5-61.2)
-1.9

65.0 
(58.0-71.4)

54.1 
(50.1-58.1)

-10.9
62.3 

(54.2-69.7)
57.9 

(52.4-63.2)
53.1 

(47.6-58.5)
-9.2

*Values are presented in percentage (95% CI) and the gap is presented as percentage point. Gap of education refers to Q5 – Q1. Gap of gender refers to Women – Men. Gap of age group refers to 50-64 – 18-34.
†Uruguay 2006 only included adults between 25 and 64 y.
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Table 5. Temporal trends of sitting time practice (≥8 hours/d) in South American countries*

Total Quintiles of education Gender Age group
Q1 Q2 Q3 Q4 Q5 Gap Men Women Gap 18-34 35-49 50-64 Gap

Argentina

2005
14.0 

(13.2-14.8)
6.5 

(5.1-8.3)
8.2 

(6.8-9.8)
10.9 

(9.3-12.8)
12.8 

(11.2-14.6)
24.9 

(23.2-26.7)
18.4

16.5 
(15.3-17.9)

11.6 
(10.7-12.6)

-4.9
15.7 

(14.5-17.0)
12.5 

(11.3-13.8)
12.7 

(11.2-14.4)
-3.0

2009
15.2 

(14.6-15.9)
10.3 

(8.6-12.4)
8.9 

(7.7-10.3)
12.7 

(11.3-14.2)
13.7 

(12.4-15.2)
23.7 

(22.2-25.2)
13.4

17.4 
(16.4-18.6)

13.2 
(12.4-14.1)

-4.2
16.7 

(15.6-17.8)
14.0 

(13.0-15.2)
14.0 

(12.7-15.4)
-2.7

2013
16.8 

(15.9-17.6)
13.9 

(11.6-16.6)
12.5 

(11.1-14.2)
12.6 

(10.8-14.7)
15.6 

(13.9-17.4)
24.4 

(22.7-26.2)
10.5

19.3 
(18.0-20.7)

14.5 
(13.5-15.5)

-4.8
17.8 

(16.4-19.3)
15.8 

(14.3-17.4)
16.3 

(15.1-17.7)
-1.5

2018
16.3 

(15.5-17.2)
8.8 

(6.0-12.9)
11.0 

(9.2-13.0)
11.1 

(9.6-12.7)
13.4 

(11.8-15.2)
24.8 

(23.2-26.5)
16.0

18.7 
(17.4-20.2)

14.1 
(13.1-15.2)

-4.6
18.3 

(16.9-19.9)
16.1 

(14.8-17.5)
12.8 

(11.5-14.3)
-5.5

Bolivia†

2008
10.7 

(10.2-11.3)
5.8 

(5.1-6.4)
10.5 

(8.4-13.0)
10.1 

(8.7-11.6)
13.4 

(12.1-14.9)
17.8 

(16.4-19.3)
12.0

14.3 
(13.0-15.7)

9.7 
(9.1-10.3)

-4.6
11.4 

(10.8-12.2)
9.6 

(8.7-10.5)
- -1.8

2016
9.0 

(8.5-9.6)
4.5 

(3.0-6.8)
5.5 

(4.6-6.5)
7.5 

(6.7-8.3)
9.3 

(7.4-11.5)
15.7 

(14.2-17.3)
11.2

11.3 
(10.1-12.6)

8.3 
(7.6-9.0)

-3.0
9.2 

(8.5-10.0)
8.8 

(7.9-9.8)
- -0.4

Chile

2009/10
10.8 

(9.1-12.8)
5.3 

(3.1-9.0)
7.3 

(5.0-10.6)
10.2 

(7.2-14.3)
11.0 

(7.2-16.5)
21.6 

(16.0-28.4)
16.3

12.3 
(9.6-15.6)

9.4 
(7.4-11.8)

-2.9
12.0 

(9.2-15.5)
9.0 

(6.9-11.7)
11.7 

(7.9-16.9)
-0.3

2016/17
11.6 

(9.9-13.4)
6.3 

(3.1-12.3)
8.1 

(5.8-11.1)
10.3 

(7.7-13.5)
16.6 

(10.9-24.5)
17.6 

(13.4-22.7)
11.3

13.4 
(10.8-16.5)

9.8 
(7.9-12.0)

-3.6
14.5 

(11.5-18.2)
10.4 

(7.9-13.5)
9.0 

(6.7-11.9)
-5.5

Peru

2009/10
11.7 

(11.1-12.3)
6.8 

(5.9-7.9)
8.1 

(7.2-9.1)
14.9 

(13.6-16.3)
13.1 

(11.4-14.9)
17.0 

(15.2-19.1)
10.2

15.4 
(14.4-16.5)

9.0 
(8.3-9.7)

-6.4
14.9 

(13.9-16.0)
9.8 

(8.9-10.8)
9.0 

(8.0-10.2)
-5.9

2011
21.6 

(20.5-22.7)
15.9 

(13.9-18.0)
17.2 

(15.5-19.1)
21.7 

(19.5-24.0)
25.0 

(22.0-28.3)
31.4 

(28.1-34.9)
15.5

22.0 
(20.3-23.8)

21.3 
(19.9-22.7)

-0.7
25.0 

(23.2-26.9)
20.2 

(18.5-22.1)
18.1 

(16.1-20.3)
-6.9

Uruguay‡

2006
17.6 

(15.7-19.6)
7.1 

(4.5-11.0)
7.8 

(5.5-11.0)
15.3 

(12.1-19.1)
20.2 

(15.9-25.2)
36.4 

(31.0-42.1)
29.3

20.0 
(26.9-23.5)

15.4 
(13.4-17.6)

-4.6
19.9 

(16.2-24.2)
17.0 

(14.1-20.3)
16.0 

(13.4-19.0)
-3.9

2013
23.1 

(21.0-25.3)
14.9 

(11.4-19.4)
18.7 

(14.9-23.0)
23.2 

(19.6-27.2)
37.2 

(31.7-43.0)
26.3 

(18.8-35.5)
11.4

25.6 
(22.3-29.3)

20.7 
(18.4-23.3)

-4.9
25.3 

(21.8-29.2)
22.4 

(19.1-26.0)
19.8 

(16.8-23.2)
-5.5

Venezuela

2014/17
14.4 

(12.3-16.9)
8.8 

(5.6-13.6)
18.2 

(12.6-25.4)
15.3 

(10.9-21.1)
14.6 

(9.5-21.9)
16.5 

(12.0-22.3)
7.7

17.9 
(13.4-23.5)

13.3 
(10.9-16.1)

-4.6
13.8 

(9.0-20.5)
17.6 

(13.8-22.2)
12.2 

(9.4-15.8)
-1.6

2018/20
7.3 

(5.7-9.3)
4.2 

(2.0-8.7)
7.3 

(3.8-13.4)
5.6 

(3.0-10.1)
12.9 

(8.0-20.1)
7.9 

(4.9-12.6)
3.7

8.6 
(5.4-13.5)

6.8 
(5.1-9.2)

-1.8
7.9 

(4.5-13.5)
6.2 

(4.0-9.5)
8.0 

(5.5-11.5)
 0.1

*Values are presented in percentage (95% CI) and the gap is presented as percentage point. Gap of education refers to Q5-Q1. Gap of gender refers to Women – Men. Gap of age group refers to 50-64 – 18-34 or 35-49 – 
18-34 for Bolivia.
†Bolivia only included people between 18 and 49 years.
‡Uruguay 2006 only included adults between 25 and 64 years.



Werneck et al.
V

IE
W

PO
IN

TS
PA

PE
RS

2022  •  Vol. 12  •  04027 12 www.jogh.org •  doi: 10.7189/jogh.12.04027

The highest decreases or maintenance in occupa-
tional physical activity were observed in the lower 
quintiles of education. Part of the inequalities can 
be related to the higher levels of occupational phys-
ical activity in the group with lower education and 
possibly, they turned to more sedentary jobs [20]. 
Although the benefits of occupational physical ac-
tivity are controversial [27], political willingness is 
needed for promoting healthier working conditions 
in all South American countries.

Even with small variations over time, when ana-
lyzing the findings for physical activity in trans-
port separately by education quintiles, there were 
substantial increases in the highest education quin-
tiles in Argentina, Chile, and Peru. In addition, the 
highest quintiles were the groups that presented 
the lowest reductions of active transport in Uru-
guay, as well as are stable in Brazil, while there was 
a reduction in this behavior in the lowest quintile. 
Considering that active transport is more practiced 
among participants with lower education in South 
American countries [8], there may be a change in 
active transport culture in this sub-continent, to-
wards a less unequal active transport. A coordina-
tion between organizations and governments for 
promoting cycling and walking for transportation 
is needed to improve the equality of infrastructure 
for active transportation. Efforts should not only 
be focused on facilities or infrastructure, but also 
speed regulations, speed enforcement cameras, 
opening streets for pedestrians, while highlighting 
the potential benefits for local economy and safety 
for streets users [25,28].

Similarly, we found that the highest increases in occupational physical activity occurred in the highest quin-
tile of education. There are different possibilities for the increase of occupational physical activity. For exam-
ple, it is possible that the characteristics of the jobs changed over time or even the country passed through an 
economic crisis that changed the patterns of employment in the population and this should be inferred within 
the context of each country.

There were minor variations for total physical activity. However, it is worth noting that there was a general 
trend for increasing the education inequalities in Argentina, Brazil, Chile, and Colombia, possibly indicating 
that leisure-time physical activity had an important role in the trends over time. Also, it is expected a reduc-
tion in the total time of occupational physical activity [20], partly explaining the highest reductions of physi-
cal activity in the lowest quintiles of education, which is the group with highest occupational physical activity 
[8]. We also found a slightly increasing trend for sitting time across the South American countries, with minor 
changes regarding education, gender, and age inequalities. The increase highlights that despite actions aiming 
to increase physical activity practice, policies focused on reducing sitting time, especially for leisure-time pas-
sive activities such as watching TV, should be formulated, including tackling sitting time in the national poli-
cies for health behaviors or physical activity [17,26].

Over time, there were no substantial changes for gender and age inequalities with women practicing lower lei-
sure-time and occupational physical activity and older people presenting lower physical activity in all domains. 
Gender inequality is a recognized challenge in physical activity research [29,30] and more pronounced public 
policy actions should be taken to tackle the gender inequalities. Despite the direct actions for increasing phys-
ical activity among women as including this in national physical activity plans, other factors may also contrib-
ute to reducing gender differences as environmental changes, including the improvement of walkability [31], 
cycle lanes, access to public transport, and housing density [32].

Figure 2. Inequalities over the years of total physical activity and sitting time 
according to education (highest quintile – lowest quintile), gender (women – 
men) and age group (50-64 – 18-34) in percentage points. Panel A. Total phys-
ical activity (at least 150 min/week). Panel B. Sitting time (at least 8 hours/d). 
Argentina: year 1 = 2005, year 2 = 2009, year 3 = 2013, year 4 = 2018. Bolivia: 
year 1 = 2008, year 2 = 2016. Brazil: year 1 = 2013, year 2 = 2019. Chile: year 
1 = 2009-2010, year 2 = 2016-2017. Peru: year 1 = 2007-2008, year 2 = 2009-
2010, year 3 = 2011. Uruguay: year 1 = 2006, year 2 = 2013.
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The present study included more than 550 000 adults from nine out of twelve South American countries to 
estimate time trends in different domains of physical activity and sitting time in South America, representing 
approximately 98% of the South American adults, and this is the first study of this kind to our knowledge. 
However, our findings have limitations that should be considered. First, even though we considered nonze-
ro min/week for the different physical activity domains, there were small variations in the questionnaires in 
Bolivia, Brazil, Chile, Ecuador, and Peru, which may have changed the findings. However, our focus was on 
inequalities and there is no plausibility that the changes have affected the inequalities themselves. Second, we 
interpret inequalities by the differences between the lowest and highest quintiles of education, gender, or be-
tween the youngest and the oldest, and possibly a higher prevalence of the indicators can lead to an inflation in 
the inequalities. However, this method is easy to apply and interpret [33]. Third, despite estimates from Vene-
zuela, trends are based on different surveys in different years rather than individual data. Fourth, the trend for 
each country covers different periods and different sample sizes and the comparability between the countries 
should take into consideration the country-specific context of the period (eg, passing through an economic 
crisis) as it may lead to history bias.

CONCLUSIONS
Our findings suggest that the total physical activity, leisure-time physical activity, and sitting time increased 
over the years, while there were minor changes for transport and occupational physical activity, with mixed 
findings across the countries. The socioeconomic inequalities increased over the years for total and leisure-time 
physical activity in most countries, while were constant for transport, occupational, and sitting time. Also, the 
gender, and age inequalities were constant over time, with women and older adults presenting lower total, lei-
sure-time, and occupational physical activity. Future South American countries efforts may be warranted to 
promote physical activity and reduce sedentary time in adults, while addressing inequalities when implement-
ing actions. Also, a continuous surveillance on physical activity and sitting time levels is essential to evaluate 
the effectiveness of the current strategies for promoting physical activity and reducing sitting time.
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