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Background: Physical inactivity in transportation is negatively related to many health outcomes. However, 
little is known about the correlates of this condition among people living in regions of low socioeconomic 
level. Methods: Cross-sectional study aimed to assess factors associated with physical inactivity in transporta-
tion among adults in the Eastern Zone of São Paulo, Brazil. Home-based interviews were conducted between 
May 2007 and January 2008 on a probabilistic sample of the adult population (≥18 years), totaling 368 men 
and 522 women. Factors associated with physical inactivity in transportation (less than 10 minutes per week 
of walking or cycling) were assessed using multivariate Poisson regression with hierarchical selection of 
variables. Results: Physical inactivity in transportation was associated with the presence of vehicles in the 
household in men (PR = 2.96) and women (PR = 2.42), with linear trend for both sexes (P < .001 and P = 
.004, respectively), even after adjusting for age, schooling level and chronic diseases (this last factor, only 
among women). Conclusions: Presence of vehicles in the household was associated positively with physical 
inactivity in transportation, both for men and for women. This should be taken into consideration in drawing 
up public policies for promoting physical activity.
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Moving around through one’s own exertions is 
the most ancestral means of getting from one place to 
another. Walking or cycling are associated with preven-
tion of cardiovascular diseases1,2 and type 2 diabetes.3 It 
strengthens the sense of community4 and may contribute 
toward reduced emissions of greenhouse gases such as 
carbon dioxide.5 With regard to walking, this is one of 
the most accessible forms of physical activity that can 
be incorporated into people’s daily lives.6

Nevertheless, in the metropolitan region of São 
Paulo, active transportation accounted for only one-
third of the almost 40 million journeys made every day 
in 2007.I Moreover, most of these journeys seem to be 
made by a small number of individuals, since less than 
10% of the population of the municipality of São Paulo 
performs more than 150 minutes of physical activity per 
week in transportation.7 Overall, among Brazilian state 
capitals, this proportion is 11.7%.8

So far, there is only sparse evidence regarding the 
main factors associated with Brazilian adults’ use of 
walking or cycling to travel,9 particularly among those 
living in regions of low socioeconomic level. Such infor-
mation could assist in formulating public policies for 
encouraging physical activity practices, with additional 

benefits through mitigation of problems relating to traffic 
and atmospheric pollution.

The aim of this study was to investigate factors asso-
ciated with physical inactivity in transportation, among 
adults living in a region of low socioeconomic level in 
the Eastern Zone of the municipality of São Paulo.

Methods
This was a cross-sectional population-based study con-
ducted in the Ermelino Matarazzo district of the Eastern 
Zone of São Paulo, Brazil.

According to data produced in 2010 by the State of 
São Paulo’s data analysis system (SEADE Foundation),II 
the municipality of São Paulo has around 11 million 
inhabitants. The Eastern Zone is the most populous 
region, accounting for around 35% of the city’s popula-
tion. The Ermelino Matarazzo district is at the eastern 
extremity of the city, covering an area of 8.95 km2, with 
143 census tracts and approximately 117,000 inhabitants.

The sample for this study was composed of 368 men 
and 522 women (890 people in total), all aged 18 years or 
over, who participated in the research project “Physical 
activity and its relationship with the environment among 
the adult population of the Ermelino Matarazzo district 
of the Eastern Zone of the municipality of São Paulo.” 
To calculate the sample size, the following algebraic 
expression for sample estimation was used:10

 n0 = [P × (1 – P) ÷ (d/z)2] × deff
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where:

•	 P = proportion of individuals to be estimated. Based 
on data from the “ISA-Capital” health survey con-
ducted in the municipality of São Paulo in 2003, the 
value of 0.85 was used for this parameter, since it has 
been found that the prevalence of individuals who do 
not reach the recommendation of at least 150 minutes 
of physical activities per week in transportation or 
as leisure activities is 85%7

•	 z = 1.96. This was the value on the reduced normal 
curve corresponding to a 95% confidence level that 
is used to determine the confidence interval

•	 deff = 2.6. This was the design effect estimated from 
the data of the ISA-Capital survey

•	 d = 0.05 and 0.065. These were the sampling errors 
accepted for adults and elderly people, respectively.

Further details on the sample size calculation can be 
found in Salvador et al.11 (2009). The final response rates 
were 72.6% and 81.7% for elderly people and adults, 
respectively.

Assessment of Physical Activity
To assess physical activity practiced in transportation, 
the International Physical Activity Questionnaire (IPAQ), 
long version, was used. This questionnaire has been 
validated in several countries around the world, including 
Brazil,12 and it has already been used in a health survey 
in the municipality of São Paulo.7

Social, Demographic, and Lifestyle 
Variables
The sociodemographic variables studied were sex, age 
group (18–39, 40–59 or ≥60 years), schooling level (0–3, 
4–7 or ≥8 years of study), marital status (single, separated/
widowed or married), comorbidities (0, 1, or 2 or more 
chronic diseases), and number of vehicles at the home 
(0, 1, or 2 or more vehicles). Adherence to a religion was 
ascertained from an open question (“What is your religion 
or cult?”), and the responses were grouped as Catholic, 
Evangelical, or others. Skin color was classified as white 
or nonwhite (the questionnaire contained the choices of 
white, black, mixed, oriental, indigenous, or others).

Obesity was determined according to the body mass 
index (obesity = BMI ≥ 30 kg/m2), calculated from the 
weight (kg) divided by the square of the height (m), which 
were both self-reported. Excessive alcohol consumption 
(yes/no) took into account whether the individual con-
sumed alcohol every day; whether, on a single day, the 
individual usually consumed more than 2 doses (in the 
case of men) or more than 1 dose (in the case of women); 
and whether, over the past month, the individual had 
reached consumption of more than 5 doses on any single 
occasion. Smoking (yes/no) was defined from the ques-
tion: “Do you smoke at the moment?” Reported health 
and quality of life were grouped as good/excellent or 
fair/poor/very poor.

Data Analysis

The dependent variable of this study was the amount 
of time spent on physical activity practice consisting of 
transportation on foot or by bicycle. This variable was 
created from the weekly frequency and daily duration 
in minutes. Individuals who did less than 10 minutes 
of walking or cycling per week in transportation were 
considered to be inactive.

For the data analysis, sample weighting factors were 
incorporated based on the age group and the sampled 
fraction of the census tract. These were estimated using 
information from the 2000 census of the Brazilian Insti-
tute for Geography and Statistics (Instituto Brasileiro 
de Geografia e Estatística; IBGE). All the analyses were 
stratified by sex. The bivariate and multiple regression 
analyses were carried out using the Stata 9.1 software. 
The prevalence ratio (PR) and its respective 95% con-
fidence interval (95% CI) for the group of inactive 
individuals were estimated by Poisson regression with 
robust variance. To define which variables would be 
retained for multiple analysis, the significance level of 
P < .20 was used in the bivariate analysis.13 Variables 
entered the model using hierarchical selection, to control 
for confounding factors,14 through division into 3 sets 
of variables. The first set included age, skin color, and 
number of chronic diseases. The second set included 
schooling level and marital status. The third set included 
nutritional status, religion, smoking, excessive alcohol 
consumption, reported health, reported quality of life and 
number of vehicles per household. Variables were kept 
in the final model if their entry caused a change of more 
than 10% in the estimated prevalence ratio.15 Variables 
that presented descriptive levels of less than 5% (P < .05) 
were considered to be factors associated with inactivity 
in transportation.

Ethical Issues

This study was approved by the Ethics Committee of the 
School of Public Health, University of São Paulo. All the 
participants signed a free and informed consent statement.

Results
Table 1 presents the characteristics of the study popu-
lation. These results were very similar to those of the 
population of the municipality of São Paulo, according 
to data from the 2000 census (IBGE) and the SEADE 
Foundation (2007).

Among the variables analyzed, 3 showed P-values < 
0.20 among the men and 7 showed P-values < 0.20 among 
the women. These variables were selected for performing 
Poisson regression analysis (Table 2).

Among the men, all of these variables remained 
in the final model (age, schooling level and number of 
vehicles in the household). As can be seen from Table 3, 
the prevalence of inactivity in transportation among men 
was almost twice as great among those who had 1 vehicle 
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Table 1 Numerical and Percentage Distribution of the Study Population According to Sex, 
Sociodemographic Variables, and Lifestyle Variables*; Ermelino Matarazzo District, São Paulo, 2007

Variables

Men (n = 368) Women (n = 522) Total (n = 890)

n % n % n %
Physical activity in transportation
 Inactivea 50 16.1 80 12.4 130 14.1
 Insufficiently activeb 143 40.7 276 54.1 419 48.1
 Activec 175 43.2 166 33.5 341 37.8

Age (years)
 18–39 130 55.8 172 49.0 302 52.0
 40–59 86 32.8 117 37.5 203 35.4
 60+ 152 11.4 233 13.5 385 12.6

Skin color
 Nonwhite 177 51.8 224 42.3 401 46.6
 White 191 48.2 297 57.7 488 53.4

Chronic diseases
 None 151 49.0 151 40.1 302 44.1
 One 100 26.1 111 20.3 211 22.9
 Two or more 117 24.9 260 39.6 377 33.0

Schooling level (years)
 0–4 86 15.1 156 17.0 242 16.1
 5–8 137 33.1 163 27.5 300 30.0
 9 or more 145 51.8 203 55.5 348 53.9

Marital status
 Single 55 5.2 198 18.4 253 12.4
 Separated/widowed 79 36.0 101 26.5 180 30.8
 Married 234 58.8 223 55.1 457 56.8

Nutritional status
 Nonobese 313 84.2 437 86.2 750 85.3
 Obese 55 15.8 85 13.8 140 14.7

Smoking
 No 278 70.6 448 85.5 726 78.9
 Yes 90 29.4 74 14.5 164 21.1

Excessive alcohol consumption
 No 333 90.4 500 96.2 833 93.6
 Yes 35 9.6 19 3.8 54 6.4

Self-reported health
 Fair or poor 149 39.6 267 48.0 416 44.2
 Good or very good 219 60.4 255 52.0 474 55.8

Quality of life
 Fair or poor 175 45.3 244 44.4 419 44.8
 Good or very good 193 54.7 278 55.6 471 55.2

Religion
 Catholic 224 56.1 289 49.3 513 52.3
 Protestant 81 23.7 146 31.0 227 27.8
 Others 63 20.2 87 19.7 150 19.9

Vehicle in the household
 None 201 54.3 333 56.6 534 55.6
 1 127 32.7 154 35.9 281 34.4

 2+ 40 13.0 35 7.5 75 10.0

* Values weighted according to age group and sampling fraction of the census tract, estimated using information from the 2000 demographic census 
(IBGE).
a Less than 10 minutes of physical activity per week.
b From 10–149 minutes of physical activity per week.
c 150 minutes or more of physical activity per week.
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Table 2 Percentage Distribution of Individuals Who Were Inactive in Transportation, and Bivariate 
Analysis According to Sex, Sociodemographic Variables, and Lifestyle Variables; Ermelino 
Matarazzo District, São Paulo, 2007

Variables
Men (n = 50) Women (n = 80)

% Crude PR (95% CI) % Crude PR (95% CI)
Level 1

 Age (years)*†

   18–39 55.9 1 29.9 1

   40–59 36.6 1.11 (0.58–2.14) 48.0 2.10 (1.00–4.38)

   60+ 7.5 0.65 (0.33–1.30) 22.1 2.68 (1.42–5.04)

 Skin color†

   Nonwhite 42.0 1 36.3 1

   White 58.0 1.48 (0.79–2.78) 63.7 1.29 (0.68–2.43)

 Chronic diseases†

   None 47.5 1 29.2 1

   One 33.2 1.32 (0.64–2.72) 16.7 1.94 (0.87–4.34)

   Two or more 19.3 0.80 (0.37–1.72) 54.1 2.44 (1.22–4.86)

Level 2

 Schooling level (years)*†

   0–4 5.8 1 29.2 1

   5–8 33.6 2.65 (0.86–8.22) 22.4 0.48 (0.23–1.01)

   9+ 60.7 3.06 (0.99–9.41) 48.4 0.51 (0.26–0.99)

 Marital status†

   Single 5.1 1 21.3 1

   Separated/widowed 38.6 1.10 (0.42–2.86) 12.5 0.40 (0.15–1.06)

   Married 56.3 0.98 (0.41–2.31) 66.2 1.03 (0.58–1.85)

Level 3

 Nutritional status

   Nonobese 86.1 1 85.4 1

   Obese 14.9 0.86 (0.37–1.98) 14.6 1.06 (0.49–2.33)

 Smoking†

   No 61.7 1 77.6 1

   Yes 38.3 1.49 (0.79–2.82) 22.4 1.71 (0.84–3.50)

 Excessive alcohol consumption

   No 86.4 1 94.6 1

   Yes 13.6 1.49 (0.67–3.28) 5.4 1.45 (0.40–5.31)

 Self-reported health

   Fair or poor 35.6 1 44.1 1

   Good 64.4 1.19 (0.62–2.26) 55.9 1.17 (0.65–2.09)

 Quality of life

   Fair or poor 45.4 1 42.3 1

   Good 54.6 1.00 (0.53–1.86) 57.7 1.09 (0.62–1.90)

 Religion

   Catholic 48.8 1 53.7 1

   Protestant 25.1 1.22 (0.57–2.60) 22.5 0.66 (0.33–1.35)

   Others 26.1 1.49 (0.70–3.14) 23.8 1.11 (0.52–2.38)

 Vehicles in the household*†

   None 21.7 1 37.4 1

   1 40.7 3.11 (1.37–7.09) 51.2 2.16 (1.19–3.93)

   2+ 37.6 7.21 (3.20–16.26) 11.4 2.30 (0.89–5.92)

* P < .20 for men; † P < .20 for women. 

Abbreviations: PR, Prevalence Ratio.
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in the household [Prevalence Ratio (PR) = 2.96; P = .014] 
and almost 6 times as greater among men who had 2 or 
more vehicles in the household (PR = 6.84; P < .001).

Among the women, 4 variables remained in the final 
model (age, number of chronic diseases, schooling level, 
and number of vehicles in the household). The PR for 
physical inactivity in transportation, between women 
without vehicles and those who had 1 vehicle in the 
household, was 2.42 (P = .003). Both for the men and 
for the women, a linear trend could be seen between the 
number of vehicles in the household and physical inactiv-
ity in transportation (P < .001 and P = .004, respectively).

Discussion

The main result from this study was the demonstration 
that the presence of vehicles in the household was associ-
ated with physical inactivity in transportation, among the 
adult population living in Ermelino Matarazzo. This is, 
to the best of our knowledge, the first population-based 
study to present a relationship between physical inactiv-
ity in transportation and the presence of vehicles in the 
household, in Brazil.

This finding is similar to what has been found in 
other cities such as Perth (Australia)16 and Valencia 
(Spain),17 including in regions of low socioeconomic level 
(Glasgow, Scotland).18 It needs to be emphasized that all 

these studies were conducted in high-income countries 
and that some of the explanations for this association 
within the Brazilian situation seem to differ from the 
explanations in these other countries.19 In these countries, 
the public transport system is usually efficient, even in 
economically disadvantaged regions.18 This favors physi-
cal activity practices, given that simply walking to the bus 
stop or train station to use public transport contributes 
toward increasing the general level of physical activity.20 
On the other hand, in Brazil, living in region without 
good-quality public transport, such as in Ermelino 
Matarazzo, makes the possibility of acquiring a vehicle 
particularly attractive, especially in a metropolis like São 
Paulo, with a high concentration of jobs in the center of 
the city. This urban layout implies long journeys that are 
more difficult to do on foot or by bicycle.18,21

A representative study on some municipalities in 
the state of São Paulo and on part of the municipality 
of São Paulo found a direct association between car 
ownership and overall physical inactivity among men 
[PR = 1.08 (1.02–1.15)].22 The smaller magnitude of this 
association in relation to that of our study [PR = 2.96 
(1.24–7.06)] may be an indication of how the overall 
assessment of physical activity hides distinct relationships 
between access to vehicles and the different domains 
of physical activity (leisure, transportation, work and 
household activities). The results from the abovemen-
tioned study,22 for example, indicated that there was an 

Table 3 Factors Associated With Physical Inactivity in Transportation, Identified in Poisson 
Regression Analysis, for Men and Women; Ermelino Matarazzo District, São Paulo, 2007

Variables

Men (n = 50) Women (n = 80)*

PR (95% CI) P P-trend PR (95% CI) P P-trend

Age (years) 0.634 0.115

 18–39 1 1

 40–59 1.02 (0.58–1.79) 0.951 1.61 (0.77–3.38) 0.205

 60+ 0.71 (0.34–1.51) 0.372 1.83 (0.83–4.01) 0.133

Chronic diseases 0.065

 None 1

 1 1.99 (0.89–4.46) 0.095

 2+ 2.03 (0.96–4.31) 0.065

Schooling level (years) 0.698 0.350

 0–4 1 1

 5–8 1.74 (0.61–5.00) 0.300 0.48 (0.22–1.05) 0.067

 9+ 1.54 (0.50–4.73) 0.448 0.66 (0.33–1.32) 0.241

Vehicle in the household <0.001 0.004

 None 1 1

 1 2.96 (1.24–7.06) 0.014 2.42 (1.36–4.33) 0.003

 2+ 6.84 (2.82–16.57) <0.001 2.30 (0.86–6.14) 0.096

* Among women, the presence of smoking and the marital status did not change the results or the conclusions. 

Abbreviations: PR, Prevalence Ratio.
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inverse association between physical inactivity during 
leisure time and car ownership, in bivariate analysis. 
Unfortunately, this study presents the results consider-
ing all the areas together, without discriminating from 
socioeconomic level, which make it impossible to observe 
if the associated factors would have been the same from 
high socioeconomic areas in Sao Paulo comparing to 
our study area. In addition, the study does not present 
the association between car ownership and physical 
inactivity in transportation, but only physical inactivity 
in leisure or in total.

It is possible that the presence of a vehicle in the 
household may be an indicator of the individual’s income, 
as observed in other countries.23 Some studies in Brazil 
have found a positive association between physical 
inactivity in transportation and higher schooling level,7 
which is another important indicator of income.24 The 
fact that the association between presence of a vehicle in 
the household and physical inactivity in transportation is 
maintained even after adjusting for schooling level adds 
strength to the hypothesis that access to vehicles is closer 
to the outcome in the causal chain than are schooling or 
income levels.

Another factor that is expected to contribute toward 
the linear trend between the number of vehicles in the 
household and physical inactivity in transportation is the 
road space rationing (“vehicle use rotation”) in force in 
the municipality of São Paulo, which restricts the circula-
tion of part of the vehicle fleet at critical hours of the day. 
To get around the restriction, many families have taken 
up the habit of having a second car as a “rotation car.”

In the bivariate analysis, physical inactivity in 
transportation was greater among women with 2 or 
more chronic diseases [PR: 2.44 (1.22–4.86)],18 possibly 
because of the high prevalence of joint diseases among 
the women (data not presented). It was also observed 
that the prevalence of physical inactivity in transporta-
tion increased with the women’s ages (P-trend < 0.001), 
like in other studies.8,18,25,26 However, Trinh et al23 found 
the opposite result in a population in Ho Chi Min City 
(Vietnam), which emphasizes the need for cautious 
assessment in extrapolating the patterns of active com-
muting in different cultures. In the current study, neither 
the association with age nor the number of chronic dis-
eases remained statistically significant in the final model.

One important limitation in the current study was its 
cross-sectional design, which made it impossible to estab-
lish a cause-effect relationship. This design made it unfea-
sible to analyze whether the preference for one method 
of getting around gave rise to acquisition of a vehicle, or 
vice versa. Nonetheless, the association between physical 
inactivity in transportation and the presence of vehicles 
in the household continues to be relevant for formulation 
of public policies for combating physical inactivity in the 
population as well as the air pollution caused by traffic 
and our fossil fuel dependency.5,27 On the other hand, 
without good-quality longitudinal studies, and given the 
different levels of causal determination and the inter-
relations between the different sectors involved, it will 

be difficult to assess the impact of any new strategy for 
promoting active transportation.9 Woodcock et al5 pointed 
out that only a modest increase in active transportation 
methods (walking and cycling) would be needed to avoid 
530 premature deaths per million inhabitants per year in 
London. Such an increase would also considerably reduce 
the social cost of chronic diseases such as diabetes and 
hypertension. In this respect, a recent Brazilian federal 
policy of stimulating vehicle purchases through reducing 
the rate of the Manufactured Product Tax (Imposto sobre 
Produtos Industrializados; IPI)III did not favor promo-
tion of physical activity in transportation, and it may 
have brought in future impairment of the health of the 
population,5 in view of the World Bank’s estimate that the 
worldwide vehicle fleet will quadruple by the year 2050.28

There have already been some successful experi-
ences of public policies directly or indirectly related to 
healthcare on which adaptations to Brazilian realities 
could be based.18,29–32 Action toward encouraging the 
adoption and maintenance of healthy habits could be 
taken, such as making improvements to pavements and 
public lighting and constructing cycle tracks and cycle 
lanes.16 Action could also be taken to discourage behav-
iors posing a risk to health; for example, by increasing 
vehicle parking costs.26

The current study showed that having a vehicle in 
the household was associated positively with physical 
inactivity in transportation, both among men and among 
women.

Notes
I Pesquisa Origem e Destino 2007. Companhia do Metropolitano 
de São Paulo (Metro) [cited 2010 (Nov 10]. Available at: http://
www.metro.sp.gov.br/empresa/pesquisas/od_2007/teodc.asp
II SEADE—Fundação Sistema Estadual de Análise de Dados 
de São Paulo. [cited 2010 (Nov 10)]. Available at: http://www.
seade.gov.br/
III Presidência da República. Casa Civil. Decreto no 7222, de 
29 de junho de 2010. Altera a Tabela de Incidência do Imposto 
sobre Produtos Industrializados—TIPI, aprovada pelo Decreto 
no 6006, de 28 de dezembro de 2006. Diário Oficial da União. 
29 jun 2010; Seção 1—edição extra; 122.
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