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SUMMARY
OBJECTIVE: The aim was to evaluate the changes in the prevalence of physical inactivity in the Brazilian adults from 2009–2017.

METHODS: This study used a time-series research design based on the cross-sectional data of 462,498 Brazilian adults from 2009–2017. 

Participants were classified as physically inactive if they indicated not participating in physical activity in the last three months. The Prais–

Winsten regression analyzed physical inactivity trends over time.

RESULTS: The overall prevalence of physical inactivity was stable (p>0.05). Physical inactivity increased for women in four state capitals 

(annual growth rate: Goiânia 1.62%, Campo Grande 3.28%, Porto Velho 0.93%, and Vitória 2.09%) and decreased in one (annual 

growth rate: Rio Branco 4.50%). Physical inactivity decreased for men in four state capitals (annual growth rate: Campo Grande 4.72%, 

Natal 2.73%, São Luís 4.94%, and Rio Branco 2.95%).

CONCLUSION: The physical inactivity among the Brazilian adults was stable between 2009 and 2017. Physical inactivity increased in 

women from Goiânia, Campo Grande, Porto Velho, and Vitória and decreased in women from Rio Branco and in men from Campo 

Grande, Natal, São Luís, and Rio Branco.

KEYWORDS: Sedentary behavior. Population surveillance. Epidemiology.
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INTRODUCTION
Physical inactivity is the fourth leading cause of deaths world-
wide1, accounting for 6–10% of all deaths2. Considering that 
27.5% of the world population performs an insufficient amount 
of physical activity (PA)3, physical inactivity is a major modern 
time threat to public health. For substantial health benefits, 
adults should engage in at least 150 min of moderate-intensity 
PA or 75 min of vigorous-intensity PA weekly4,5. 

Surveillance of PA informs public health authorities and 
assists in evaluating research efforts and policies aimed at increas-
ing population levels of PA3. Some countries have implemented 

PA surveillance systems, including the United States, Canada, 
Germany, France, and others6. In Brazil, the Ministry of Health 
has implemented a health surveillance system called VIGITEL7. 
This system provides annual information on PA behavior for 
26 states and the Federal District of Brazil. VIGITEL describes 
the prevalence of physical inactivity based on adults reporting 
a lack of engagement in PA during leisure time, at work, at 
home, or commuting to work or school7. 

Previous investigations have examined the time trends of 
PA patterns based on VIGITEL data8-12. However, the lack 
of estimates of physical inactivity trends8,9, the selection of a 
subsample of adults with health insurance12, and the use of a 
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2University of Northern Iowa, Department of Kinesiology and Physical Education – Iowa, United States of America.
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time-series statistical analysis which failed to account for serial 
autocorrelations10,11 may limit the ability of previous studies 
to evaluate physical inactivity trends in the Brazilian adults. 
Additionally, the data on regional time trends of physical inac-
tivity are scarce in Brazil. Therefore, this study aimed to evaluate 
the overall and state-capital-specific changes in the prevalence 
of physical inactivity in the Brazilian adults from 2009–2017.

METHODS

Study design
This study used a time-series design based on the cross-sectional 
data collected by VIGITEL from 2009–2017 in all 26 state 
capitals and the Federal District of Brazil. The detailed meth-
odological procedures can be found elsewhere7. The VIGITEL 
project was approved by the National Commission on Ethics in 
Research Involving Human Participants (Protocol no. 355,590). 
All participants provided informed consent form at the begin-
ning of the telephone interviews. 

Sample
The VIGITEL collected the data based on probabilistic sam-
ples of the Brazilian adults (≥18 years old) living in households 

with at least one fixed telephone line across all state capitals 
and the Federal District of Brazil and used the rake method 
to calculate post-stratification sample weights for each city13. 
From 2009–2017, VIGITEL conducted 462,498 interviews 
of adults of both sexes (Table 1). 

Physical inactivity
The physical inactivity indicator refers to people who reported 
neither participating in PA during their free time in the last 
three months, partaking in intense physical exertion at work, 
actively commuting to work or school by walking or biking 
for at least 10 min, nor performing intense household clean-
ing7,11. The VIGITEL questionnaire has adequate validity (area 
under the receiver operating characteristic curve: AUC=0.75) 
and reliability (kappa=0.70)14.

Data analysis
The Prais–Winsten regression models analyzed the time 
trends of physical inactivity. This procedure allows the 
correction of serial autocorrelations when analyzing val-
ues organized over time15,16. The prevalence rates were 
calculated using sample weights, log transformed, and 
used as dependent variables, while each year of observa-
tion was used as an independent variable. We assumed 

Table 1. Total interviews conducted in state capitals and Federal District of Brazil from 2009–2017.

2009
(n=54,367)

2010
(n=54,339)

2011
(n=52,144)

2012
(n=45,448)

2013
(n=52,929)

2014
(n=40,853)

2015
(n=54,174)

2016
(n=53,210)

2017
(n=53,034)

Total
(n=462,498)

n
(%)

n
(%)

n
(%)

n
(%)

n
(%)

n
(%)

n
(%)

n
(%)

n
(%)

n
(%)

Sex

Men
21,347 
(39.26)

20,764
(38.21)

20,641
(39.60)

17,389
(38.26)

20,276
(38.31)

15,521
(37.99)

20,368
(31.60)

20,258
(38.07)

19,504
(37.78)

176,068
(38.23)

Women
33,020 
(60.74)

33,575
(61.79)

31,503
(60.41)

28,059
(61.74%)

32,653
(61.69)

25,332
(62.01)

33,806
(62.40)

32,952
(61.93)

33,530
(63.22)

284,430 
(61.77)

Age (years)

18–24
7,760 
(14.27)

7,364
(13.55)

6,971
(12.87)

5,353
(11.78)

4,316
(11.02)

4,316
(10.56)

5,050
(9.32)

5,163
(9.70)

4,510
(8.50)

52,321
(11.31)

25–34
10,664
(15.59)

10,573
(19.46)

10,147
(18.74)

8,020
(17.65)

8,253
(19.61)

6,307
(15.44)

7,163
(13.22)

6,945
(13.05)

6,000
(11.31)

74,072
(16.02)

35–44
11,369
(20.91)

10,902
(20.06)

10,436
(19.27)

8,580
(18.88)

9,069
(17.13)

7,054
(17.27)

8,463
(15.62)

7,925
(14.89)

7,416 
(13.98)

81,214
(17.56)

45–54
10,238
(18.83)

10,271
(18.90)

10,359
(19.13)

8,723
(19.19)

10,004
(18.90)

7,656
(18.74)

9,750
(18.00)

9,374
(17.62)

8,937 
16.85)

85,312
(18.45)

55–64
7,450
(13.70)

7,889
(14.52)

8,157
(15.07)

7,192
(15.82)

9,369
(17.70)

7,103
(17.39)

10,399
(19.20)

10,154
(19.08)

10,444 
(19.69)

78,157
(16.90)

65 or 
above

6,886
(12.67)

7,340
(13.51)

8,074
(14.91)

7,580
(16.68)

10,400
(19.65)

8,417
(20.60)

13,349
(24.64)

13,649
(25.65)

15,727 
(29.65)

91,422
(19.77)

Source: VIGITEL.
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Figure 1. The prevalence of physical inactivity from 2009–2017 in Brazil (Source: VIGITEL, Brazil).

significant changes in the prevalence of physical inac-
tivity when the regression coefficients differed from 
zero (p<0.05). We calculated annual growth rates and 
95% confidence intervals (95%CI) using the following 
equations16:

Annual growth rate = –1+10b

95%CI = –1+10(b±t ×SE)

Stata MP 14.1 (Stata Corp LLC, College Station, TX, 
USA) statistical package performed all the analyses.

RESULTS

Overall changes in physical inactivity 
The prevalence of physical inactivity remained stable from 
2009–2017 (Figure 1). In 2017, 13.7% of the sample reported 
being physically inactive.

Midwest and northeast regions
The prevalence of physical inactivity decreased for men living 
in the cities of Campo Grande (-4.72%, 95%CI -8.38– -0.46), 
Natal (-2.73%, 95%CI -5.16– -0.46), and São Luís (-4.94%, 
95%CI -7.32– -2.50). The prevalence of physical inactivity 
increased for women living in Campo Grande (3.28%, 95%CI 
1.39–5.20) and Goiânia (1.62%, 95%CI 0.23–3.28) (Table 2).

North, southeast, and south regions
The prevalence of physical inactivity decreased for the overall sam-
ple of adults living in the cities of Macapá (-3.39%, 95%CI -6.46– 
-0.23) and Rio Branco (-4.06%, 95%CI -5.59– -2.50) and increased 
in Curitiba (2.09%; 95%CI 0.69–3.28). The prevalence of physi-
cal inactivity decreased for men (-2.95%, 95%CI -5.81–0.23) and 
women (-4.50%, 95%CI -7.32– -1.60) from Rio Branco and for 
women from Macapá (-2.28%, 95%CI -4.50– -0.23) from 2009 
to 2017. The prevalence of physical inactivity increased for women 
in Porto Velho (0.93%, 95%CI 0.23–1.89) and Vitória (2.09%; 
95%CI 0.69–3.51) (Table 3).
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Table 2. Prevalence, regression coefficients, and annual growth rate for physical inactivity in the Midwest and Northeast 
regions of Brazil.

2009 2010 2011 2012 2013 2014 2015 2016 2017 Coefficient p
AGR 
(%)

Midwest

Campo Grande

Overall 12.30 13.90 15.70 14.00 13.90 13.00 13.80 13.30 12.70 -0.002 0.62 –

Men 14.00 16.70 18.70 15.20 14.10 14.40 14.00 12.90 9.70 -0.021 0.03 -4.72

Women 10.70 11.30 13.10 12.80 13.70 11.80 13.70 13.80 15.50 0.014 0.004 3.28

Cuiabá

Overall 15.40 14.70 14.60 13.70 16.80 13.10 12.60 13.00 15.90 -0.005 0.27 –

Men 13.50 15.40 14.70 12.90 17.50 11.70 12.40 12.80 16.50 -0.004 0.22 –

Women 17.20 14.00 14.50 14.40 16.10 14.40 12.80 13.10 15.40 -0.006 0.18 –

Federal District

Overall 13.20 15.80 12.20 11.90 13.10 14.00 13.90 10.30 10.70 -0.012 0.09 –

Men 7.30 22.70 9.80 11.50 12.30 13.50 12.60 9.00 8.90 -0.015 0.22 –

Women 18.40 9.70 14.30 12.30 13.90 14.50 15.10 11.40 12.40 -0.002 0.79 –

Goiânia

Overall 13.80 12.20 12.90 12.10 14.60 13.90 17.90 11.40 13.40 0.004 0.49 –

Men 15.20 13.60 13.10 11.40 15.90 14.50 21.50 10.60 12.90 0.000 0.99 –

Women 12.60 11.00 12.80 12.80 13.40 13.40 14.60 12.10 13.80 0.007 0.04 1.62

Northeast

Aracaju

Overall 19.00 17.60 18.10 15.60 19.10 18.60 15.50 18.10 18.00 -0.001 0.62 –

Men 19.70 20.20 19.70 15.80 18.40 18.90 14.90 18.80 19.90 -0.004 0.43 –

Women 18.50 15.50 16.70 15.40 19.70 18.40 16.10 17.50 16.40 0.006 0.22 –

Fortaleza

Overall 14.60 15.20 14.60 16.50 19.20 17.80 17.20 15.60 16.20 0.006 0.37 –

Men 15.30 16.40 16.30 16.60 20.10 15.10 16.70 13.00 15.60 0.003 0.72 –

Women 13.90 14.30 13.30 16.40 18.50 20.00 17.60 17.70 16.80 0.013 0.12 –

João Pessoa

Overall 17.20 18.70 17.80 16.10 21.10 19.30 20.30 17.80 17.50 0.003 0.54 –

Men 17.70 19.50 20.80 15.80 22.40 20.20 17.90 17.70 15.70 -0.005 0.31 –

Women 16.70 18.00 15.20 16.20 20.10 18.60 22.30 18.00 19.00 0.010 0.07 –

Maceio

Overall 20.30 17.80 16.70 18.20 19.90 16.80 19.40 17.00 18.40 -0.001 0.62 –

Men 22.80 16.70 18.20 18.40 21.40 16.60 21.10 15.80 18.20 -0.004 0.27 –

Women 18.20 18.80 15.30 17.90 18.60 17.00 18.00 18.00 18.70 0.001 0.54 –

Natal

Overall 17.50 17.70 16.20 18.20 18.10 15.50 19.50 16.60 17.70 0.000 0.84 –

Men 16.40 22.20 19.50 18.10 20.20 13.40 20.00 15.80 16.20 -0.012 0.03 -2.73

Women 18.50 13.90 13.50 18.30 16.20 17.20 19.10 17.20 19.00 0.011 0.06 –

Recife

Overall 18.60 17.00 18.20 18.50 19.30 18.20 19.20 16.80 17.70 -0.001 0.74 –

Men 15.30 15.50 18.10 21.50 17.70 17.80 18.70 13.80 17.20 0.003 0.97 –

Women 21.20 18.10 18.20 16.00 20.60 18.60 19.50 19.20 18.00 0.000 0.96 –

Continue...
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2009 2010 2011 2012 2013 2014 2015 2016 2017 Coefficient p
AGR 
(%)

Salvador

Overall 14.40 13.70 14.60 15.00 14.30 13.80 17.10 12.10 14.10 -0.002 0.62 –

Men 12.90 12.40 13.20 15.50 15.50 13.80 16.90 9.90 15.10 0.001 0.88 –

Women 15.70 14.80 15.70 14.60 13.30 13.70 17.10 13.90 13.20 -0.005 0.26 –

São Luís

Overall 18.00 16.60 15.20 13.90 19.00 13.80 18.20 15.60 13.60 -0.004 0.34 –

Men 18.40 18.20 15.90 12.90 16.70 12.60 16.40 12.10 10.80 -0.022 0.002 -4.94

Women 17.70 15.30 14.60 14.70 20.90 14.70 19.70 18.60 15.90 0.008 0.14 –

Teresina

Overall 16.70 18.40 16.90 16.50 21.70 19.80 17.30 16.30 17.40 0.000 0.95 –

Men 15.80 19.40 18.70 14.70 24.00 19.70 15.50 14.60 17.00 -0.005 0.54 –

Women 17.50 17.60 15.50 17.90 19.80 19.90 18.70 17.70 17.60 0.002 0.60 –

AGR: annual growth rate. Bold values indicate significant changes in the prevalence of physical inactivity (p<0.05).

Table 3. Prevalence, regression coefficients, and annual growth rate for physical inactivity in the North, Southeast, and 
South regions of Brazil. 

Prevalence (%)

2009 2010 2011 2012 2013 2014 2015 2016 2017 Coefficient p
AGR 
(%)

North

Belém

Overall 14.10 15.70 13.30 15.60 16.70 17.00 14.90 14.20 14.50 0.001 0.86 –

Men 12.20 12.20 12.40 14.10 13.80 15.20 15.10 9.90 10.90 -0.004 0.65 –

Women 15.70 18.80 14.00 16.90 19.20 18.50 14.80 17.80 17.50 0.003 0.56 –

Boa Vista

Overall 15.00 16.50 11.30 14.30 16.30 15.30 14.30 12.30 14.20 -0.004 0.53 –

Men 15.30 14.40 11.70 16.00 16.80 15.40 15.00 12.30 14.00 -0.002 0.72 –

Women 14.80 18.60 10.90 12.60 15.80 15.30 13.50 12.30 14.40 -0.005 0.48 –

Macapá

Overall 18.30 13.50 17.90 15.20 18.40 16.20 12.80 13.80 11.90 -0.015 0.04 -3.39

Men 18.10 9.50 18.30 15.90 17.80 14.50 9.90 12.50 9.30 -0.020 0.13 –

Women 18.60 17.30 17.60 14.50 19.00 17.70 15.60 15.00 14.40 -0.010 0.04 -2.28

Manaus

Overall 15.50 10.70 16.20 13.80 16.00 15.50 17.10 13.50 12.30 0.002 0.75 –

Men 14.50 8.90 12.70 10.90 15.40 15.70 18.10 12.70 12.00 0.011 0.32 –

Women 16.50 12.30 19.40 16.60 16.50 15.40 16.20 14.30 12.50 -0.007 0.34 –

Palmas

Overall 13.50 11.90 15.80 12.20 17.50 13.40 12.80 12.60 11.70 -0.005 0.43 –

Men 13.80 8.90 11.40 14.70 19.80 15.90 13.00 10.40 11.60 0.045 0.07 –

Women 13.30 13.60 20.20 9.90 15.30 11.10 12.60 14.60 11.80 -0.008 0.23 –

Table 2. Continuation.

Continue...
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Prevalence (%)

2009 2010 2011 2012 2013 2014 2015 2016 2017 Coefficient p
AGR 
(%)

Porto Velho

Overall 12.50 13.30 12.40 12.80 16.20 11.60 15.00 12.40 13.00 0.001 0.65 –

Men 12.60 13.60 11.00 13.30 17.80 10.30 15.40 11.30 12.70 -0.001 0.85 –

Women 12.40 13.00 13.70 12.30 14.50 13.10 14.60 13.50 13.20 0.004 0.04 0.93

Rio Branco

Overall 16.20 22.10 17.50 16.40 17.70 14.60 17.40 13.10 14.40 -0.018 <0.001 -4.06

Men 15.50 18.30 18.40 17.10 18.20 15.10 15.10 12.60 14.80 -0.013 0.03 -2.95

Women 16.90 25.60 16.70 15.80 17.30 14.20 19.40 13.50 14.10 -0.020 0.001 -4.50

Southeast

Vitória

Overall 14.80 13.20 12.90 14.20 14.30 14.40 15.70 12.30 14.90 0.002 0.57 –

Men 16.10 14.00 11.90 12.30 14.40 14.10 16.20 9.50 12.90 -0.009 0.28 –

Women 13.70 12.50 13.80 15.80 14.20 14.70 15.40 14.60 16.50 0.009 0.007 2.09

Belo Horizonte

Overall 14.90 11.90 14.40 14.60 15.30 13.10 15.60 13.20 13.50 0.001 0.78

Men 17.50 13.30 15.90 15.40 14.90 16.60 17.50 14.50 14.10 -0.001 0.83

Women 12.70 10.70 13.20 14.00 15.70 10.20 14.00 12.20 13.00 0.002 0.71

Rio de Janeiro

Overall 16.10 14.80 12.50 16.60 15.90 16.50 14.40 13.80 14.50 -0.002 0.66 –

Men 18.50 13.00 13.30 15.90 17.40 17.30 15.20 11.40 13.40 -0.011 0.32 –

Women 14.10 16.40 11.90 17.20 14.60 15.80 13.80 15.80 15.40 0.003 0.36 –

São Paulo

Overall 16.60 13.00 13.30 14.10 16.30 15.40 16.10 13.00 12.40 -0.007 0.37 –

Men 17.60 15.50 13.50 15.80 17.90 18.50 15.70 11.50 14.30 -0.009 0.35 –

Women 15.60 10.90 13.10 12.70 15.00 12.80 16.50 14.30 10.80 0.003 0.64 –

South

Curitiba

Overall 12.30 12.20 11.20 13.30 13.50 13.00 13.10 14.00 14.00 0.009 0.006 2.09

Men 14.80 13.70 9.90 13.40 13.10 14.20 13.20 14.50 16.40 0.009 0.24 –

Women 10.20 10.80 12.40 13.10 13.90 11.90 13.10 13.70 12.00 0.010 0.12 –

Florianópolis

Overall 11.50 12.20 10.80 11.40 13.40 13.10 12.40 11.20 13.90 0.006 0.17 –

Men 11.30 13.30 11.40 9.50 13.00 12.90 10.60 10.00 14.00 -0.001 0.24 –

Women 11.70 11.30 10.30 13.20 13.80 13.40 14.10 12.20 13.80 0.011 0.06 –

Porto Alegre

Overall 13.30 13.10 13.60 14.50 14.00 14.50 17.60 15.20 12.70 0.005 0.40 –

Men 12.60 13.10 12.30 16.80 13.60 13.40 18.30 15.90 12.00 0.009 0.21 –

Women 13.90 13.10 14.70 12.70 14.40 15.40 17.10 14.70 13.20 0.004 0.43 –

AGR: annual growth rate. Bold values indicate significant changes in the prevalence of physical inactivity (p<0.05).

Table 3. Continuation.
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DISCUSSION
Physical inactivity is a significant public health problem and 
an important factor for worldwide mortality2. Thus, monitor-
ing of physical inactivity can inform public policies aimed at 
increasing the population levels of PA. This study assessed the 
time trends of physical inactivity in Brazil indicating that the 
prevalence of physical inactivity has remained stable from 2009–
2017. In addition, stratifications indicated different time trends 
of physical inactivity by sex and state capital. More specifically, 
we observed an increase in inactivity for women in four state 
capitals and a decrease for men in four major state capitals.

This study indicated that the prevalence of physical inac-
tivity for the overall sample remained stable from 2009–2017. 
Our results are similar to the findings of previous investigations. 
Guthold et al.3 found a stable prevalence of physical inactivity 
worldwide and for Latin and Caribbean countries from 2001–
2016 despite differences in the definition of physical inactivity. 
While Guthold et al.3 defined physical inactivity as an insuffi-
cient level of PA to meet the current recommendations advo-
cated by the WHO, we defined physical inactivity as a lack of 
PA engagement in four domains: leisure, transportation, work, 
and home7,11. Our findings also corroborate the results of previ-
ous studies using the VIGITEL data10-12. Even after accounting 
for the dependence of a measure of physical inactivity assessed 
at multiple time points using adequate time-series data anal-
yses, the stability of prevalence of physical inactivity in the 
overall sample was similar to previous VIGITEL studies10-12. 
Increasing the participation of fairly sedentary individuals in 
PA is a challenge in Brazil.

The adherence to WHO PA recommendations has increased 
in Brazil since 20068. Considering the results of this study and 
previous VIGITEL studies10-12 indicating a stable prevalence of 
physical inactivity in the past decade, the growth in the adher-
ence to PA recommendations is likely a result of changes in PA 
engagement of adults who are classified as insufficiently active. 
Even small increments in the PA habits of those reporting 
extremely low levels of PA are expected to contribute signifi-
cantly in order to reduce the risk of early deaths17,18. To effec-
tively reduce public health problems associated with physical 
inactivity, Brazil should focus on increasing the PA levels of the 
portion of the population who are fairly sedentary.

A closer inspection of our data revealed differences in the 
time trends by state capital and sex. While 18 Brazilian state 
capitals had a stable prevalence of physical inactivity for the 
overall sample, one state capital showed decreased the preva-
lence of physical inactivity for the overall sample, four state 
capitals showed decreased the prevalence of physical inactivity 
for men, and four other state capitals showed increased phys-
ical inactivity prevalence for women. To better understand 

these time trends, it is necessary to reflect on the goals Brazil 
has outlined for the reduction of chronic noncommunicable 
diseases including investing on policies to promote PA at the 
population level19. From this perspective, the National Policy 
for Health Promotion19 was established in 2006, ratifying 
the commitment of Brazilian federal government to expand-
ing public health actions and promoting new PA programs. 
Furthermore, the Brazilian Ministry of Health funded 748 PA 
programs in the first year of inception of the National Policy 
for Health Promotion20. Several other large-scale PA public 
programs were created by the Brazilian Unified Health System 
in this past decade21. These actions mainly reach populations 
of low socioeconomic status and intend to reduce economic 
disparities to PA access19,21,22.

A recent study demonstrates that only 20% of the Brazilian 
adult population is aware of public PA programs, and 1.9% have 
ever engaged in one of these programs22. However, regional dif-
ferences in the access PA public programs might help explain-
ing the differences in time trends for each state capital and sex. 
In our study, the five state capitals decreasing physical inactiv-
ity are in regions with more participation in public PA pro-
grams such as the North, Northeast, and Midwest regions of 
Brazil22. Therefore, further studies should examine the impact 
of these programs on the time trends of physical inactivity in 
Brazilian state capitals.

The results for five Brazilian capitals were alarming (Curitiba, 
Goiânia, Campo Grande, Porto Velho, and Vitória). Physical 
inactivity increased in these cities, especially for women. Physical 
inactivity plays an important role in the alarming rates of obesity 
observed today, and the increase in this behavior can contrib-
ute to the maintenance of these rates in women. Obese women 
have the higher risk of cardiovascular diseases, diabetes, endo-
metrial and breast cancer, subfertility, and worse obstetric and 
perinatal outcomes23-25. Increasing PA in women might help 
them manage their weight, especially in women at risk of obe-
sity, and offer additional benefits to women’s health. 

Worldwide, the prevalence of physical inactivity is 8% 
higher in women than in men3,26. Brazilian women are more 
aware of PA public programs, but they engage in these pro-
grams to the same extent as men22. Identification and removal 
of barriers for participation of Brazilian women in PA may 
bridge the gap between awareness and engagement in these 
programs. Our results suggest reinforcing the need to design 
targeted policies that facilitate the engagement of Brazilian 
women in PA programs. Unsafe neighborhoods, lack of social 
support, and countless responsibilities are common barriers for 
the engagement of women in PA. Creating safe places for PA 
and offering support such as child care may encourage women 
to be more active27. 
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STRENGTHS AND LIMITATIONS
This is the first study to show the time trends of the preva-
lence of physical inactivity for each Brazilian state capital. The 
VIGITEL estimate of physical inactivity is the strength of this 
study. It reflects the self-reported measures of nearly absolute 
lack of engagement in PA in several domains. It is clear that it 
limits the comparability with other major international studies, 
but it also offers valuable information regarding people who 
are fairly physically inactive.

The VIGITEL study limited the interviews to fixed tele-
phone lines. The fixed telephone line is generally associated 
with sectors of the population with higher schooling and 
income. Although this procedure could lead to selection bias, 
we addressed this issue by using sample weights to guarantee the 
representativeness of the sample28. Moreover, a previous study 
using the VIGITEL survey suggested that excluding cellphone 
users did not impact the estimates of physical inactivity13. The 
self-reported measures of physical inactivity could be affected 
by recall and social desirability bias. However, these measures 
are common in nationwide surveys, and the VIGITEL ques-
tionnaire has adequate validity and reliability14. 

Physical inactivity has remained stable from 2009–2017 
for the overall sample, but there were observed differences by 
region and sex. The overall prevalence of PA decreased in the 
cities of Macapá and Rio Branco and increased in Curitiba. 

For men, the prevalence of physical inactivity decreased in 
Campo Grande, Natal, São Luís, and Rio Branco. For women, 
the prevalence of physical inactivity increased in Goiânia, Campo 
Grande, Porto Velho, and Vitória and decreased in Rio Branco.
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