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Abstract

The aim of this study was to analyze the association between
perceived barriers for active commuting to school in the form
of displacement of adolescents from Curitiba, Brazil. Inter-
views were conducted in six schools (three public and three
private) with 741 adolescents aged 11-18 yrs. Perceived barri-
ers for active commuting were assessed through a question-
naire with seventeen questions. Active commuting was de-
fined as walking or bicycling to or form school at least one day
per week. The associations were tested by Poisson regressions
with 5% significance level. The prevalence of active commut-
ing was of 42.9% (50.0% in boys and 37.2% in girls, p<0,001).
For boys the barriers: “Itis too far” (RP: 0.71; 95%CI: 0.60- 0.86),
“Route as boring” (RP: 1.30; 95%CI: 1.04-1.62) and “Too much
traffic” (PR: 1.27; 95%CI: 1:04 to 1:56) were associated with
active commuting. For girls, the barriers: “It is easier to go by
car or bus” (RP: 0.70; 95%CI: 0.56-0.88) and involve “It requires
too much planning” (RP: 0.60; 95%CIL: 0.42-0.86) were associat-
ed with active commuting. Environmental and psychological
barriers were associates with active commuting among adoles-
cents to school. Efforts to promote active commuting, should
consider gender specific actions. Providing safe routes and or-
ganize group activities for girls, and indicate faster routes for
boys could help increasing this behavior among adolescents.
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Resumo

O objetivo desse estudo foi analisar a associagdo entre as barreiras
percebidas para o deslocamento ativo com a forma de deslocamento
para a escola em adolescentes de Curitiba, Brasil. Foram entrevis-
tados 741 adolescentes com idade entre 11-18 anos em seis escolas
(trés puiblicas e trés privadas). A percepcdo de barreiras para o des-
locamento ativo para escola foi avaliado por wma escala com 17
itens. O deslocamento ativo para escola foi considerado quando o
adolescente relatou ir ou voltar da escola caminbando ou andando
de bicicleta em ao menos um dia na semana. A associagdo foi tes-
tada com a regressdo de Poisson e o nivel de significancia mantido
em 5%. A prevaléncia de deslocamento ativo foi de 42,9% (50,0%
meninos e 37,2% meninas p<0,001). Para os meninos, as barreiras
associadas com o deslocamento ativo foram: “Morar longe da escola”
(RP: 0,71; IC95%: 0,60-0,86), identificar o “Percurso como chato™
(RP: 1,30; IC95%: 1,04-1,62) e “Muito trdfego” (RP: 1,27; 1C95%:
1,04-1,56). Para as meninas, perceber que é “Mais fdcil ir de carro/
onibus” (RP: 0,70; IC95%: 0,56-0,88) e envolver “Muito planeja-
mento” (RP: 0,60; IC95%: 0,42-0,86) foram associadas ao desloca-
mento ativo. Barreiras ambientais e psicologicas apresentaram-se as-
sociadas com deslocamento ativo para a escola entre adolescentes. Os
esforcos para promover o deslocamento ativo devem considerar agoes
especificas a cada sexo. Proporcionar rotas seguras e organizar ativi-
dades em grupo para as meninas e indicar rotas mais rapidas podem
ser maneiras de awmentar esse comportamento em adolescentes.
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Introduction

Active commuting to school is an important stra-
tegy to increase physical activity and health in ado-
lescents'?. In high-income countries, as United Sta-
tes, Canada and Belgium, the prevalence of active
commuting ranges from 50-68%** whereas in Brazil,
despite the limited evidence, the prevalence is so-
mehow similar to high-income countries (49-63%)*°.




Barriers for active commuting to school

Overall, individual correlates of active commuting are also similar across coun-
tries®®. For instance, age, income and the number of perceived barriers are with less
active community in both high and low-to-middle income countries®’. However,
the evidence on the barriers to active commuting in adolescents is just beginning
to emerge and only few studies have been conducted in low and middle-income
countries, specifically in the Latin America region'’. In fact, to this date only three

1-13 3nd found that active commut-

studies have been conducted in Latin America
ing to school was associated with gender (boys), age (12-16 years old), place of
residence (urban), travel time (<15 minutes) and family income (<R$1,000)*°.

To this date only one study explored correlates perception with active com-
muting in Brazilian adolescents' and showed that active commuting was lower
among students of private schools, those who spent >20 minutes to commute,
and those that spent more time watching television. The correlates with active
commuting were short distance, low crime perception and light traffic’.

The evidence on perceived barriers for active commuting among adolescents
in Brazil is limited and nearly all the evidence on this subject is from high-in-
come countries**’. Additionally, the built and social environment characteristics
in Brazil, as in other upper-middle income countries, are different when compared
from high-income countries (e.g. bicycling infrastructure, traffic congestion, safe-
ty from crime)'*. Hence, the use of the available evidence to help guide policies and
environmental changes to promote active commuting in Brazilian adolescents is
prevented by the lack of contextual characteristics. The aim of this study was to
analyze the association between perceived barriers for active commuting to school
with the form of displacement of adolescents from Curitiba, Brazil.

Methods

Participants and data collection

This study was conducted in public and private schools of Curitiba, Brazil, bet-
ween August and November 2012. The information hereby used was extracted

from a database originally obtained though a pilot project’®

as part of a cross-sec-
tional, epidemiological and international study, called International Physical Activity
and Environment Network (IPEN), which is being held in 19 countries, and has the
city of Curitiba representing Brazil. Curitiba is located in the south of the Brazil
with approximately 1.8 million inhabitants and it’s classified as a city of moderate
to high quality of life as defined by the Human Development Index=0.800. All pro-
cedures have been approved by the Ethics Committee for Research with humans
of the Pontifical Catholic University of Parana (93.664/12).

The sampling was performed in two stages. First, six schools (three public and
three private) were selected by convenience in order to discriminate level of so-
cioeconomic status according with the geographic position and income of the
neighbourhoods where they were located. Secondly, within each school one-grade
classroom was randomly selected until the number of subjects necessary to repre-
sent the school was achieved (seven classrooms in each school). All students in the
selected classes were considered eligible for this study. Data collection was con-
ducted in each classroom by three researchers. For this study 800 adolescents were
eligible, and the final sample included 741 adolescents (55.5% girls; 7.4% of losses).

The sample power was estimated a posteriori for Poisson regression analyzes and
estimated associations of at least 1.10 and effect of 0.5. According to these estima-
tors sample power was of 0.92.
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Outcome variable: active commuting to school

The outcome variable was assessed by asking students about the mode of commu-
ting used to go to and from school during a typical week (e.g. walking, bicycling,
public or private motorized transportation). All students who reported walking
or bicycling to go to and from school were classified as “active commuters”. This
question showed adequate test-retest reliability (walking, CCI=0.90; p<0.05; and
bicycling, CCI=0.95; p<0.05) and it has been use d in similar studies®”.

Independent variable: barriers for active commuting to school
The explanatory covariate variables were assessed as perceived barriers for active
commuting to school and included seventeen questions that emphasized perso-
nal, social and environmental barriers (e.g. lack of motivation, company, social su-
pportand safety from crime). All items were adapted from existing surveys>” 131619,

The adolescents informed their perception using a four points scale, ranging
from 1 (strongly disagree) to 4 (strongly agree) when asked “How difficult is to walk
or bike to school?” for the following questions “It is easier to go by car/bus”, “There are
dangerous crossings”, “There is too much traffic”, “I have too many things to carry”, “It is too
far”, “There are too many bills”, “The route is boring”, “I get hot and sweat a lot”, “I don’t
like walking or riding a bike”, “It’s not cool to walk or ride a bike to school”, “There are no
other teenagers on the way”, “There are dogs on the street”, “Lack of bike lanes”, “I would
have to go through unsafe places”, “There is no place to leave a bike safe”, “It involves too
much planning”, “The route does not bave good lighting”.

The responses were categorized into dichotomous variables and the original
categories “agree” and “strongly agree” were combined and considered “presence
of barriers”.

Confounding variables: sociodemographic, distance to school and
physical activity

Covariates also included the following sociodemographic variables: gender (boy
and girl), age (11-14 vs. 15-18 years old), type of school (public vs. private), par-
ents schooling (up to elementary school, higher school, undergraduate)*' and per-
ceived distance time from home to school (€10 min.,11-20 min., 21-30 min., and
>31 min). Physical activity practices in leisure time were reported by frequency
(days/week) and duration (minute/day) of moderate-to-vigorous physical activity.

Adolescents that reported practicing >300 min/week were classified as “active”’.

Data analyses

Data were summarized and presented through descriptive statistics (absolute and
relative frequency distributions). Initially, the most frequent barriers were iden-
tified, and stratified by gender. Frequency of active commuting was stratified by
categories of perceived barriers. The association between active commuting and
number of barriers were tested with linear trend chi-square tests (x?).

The associations between the independent variables (presence of barriers) and
the outcome (active commuting) were tested through crude and adjusted Poisson
regressions, stratified by gender. For the adjusted analysis, all possible covariables
and barriers were inserted at the same level by the forced entry method, and only
those with p<0.20 were retained in the final model. Analyses were conducted in
STATA 12.0 with a significance level of 5%.
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Results

The final sample included 741 adolescents (55.5% girls) most of them were of 11-
14 years old (51.4%), enrolled in private schools (60.1%) and had at least one pa-
rent with less than undergraduate level of schooling (51.0%). The prevalence of
active adolescents in leisure time was 19.7%; and 43.0% reported living at least 30

minutes or more walking to or from school. The prevalence of active commuting
to school was of 42.9% (50.0% in boys and 37.2% in girls, p<0.001) (Table 1).

TABLE 1 - Descriptive characteristics of participants by gender. Curitiba, Brazil, 2012 (n=741).

Boys Girls All
(n=330; 44.5%) (n=411; 55.5%) p (n=741; 100%)
n % n % n %

Age

11-14 yrs old 162 425 219 575 0.256 381 514

15-18 yrsold 168 46.7 192 533 360 48.6
Type of school

Public 139 422 157 36.9 0.279 296 39.9

Private 191 57.8 254 63.1 445 60.1
Schooling of a parent/responsible

Up to elementary school 12 36 20 48 0.206 32 43

High school 142 43.0 189 459 331 44.7

Undergraduate 176 534 202 493 378 51.0
Physical activity in leisure-time

< 300 min/wk 240 727 355 86.3 <0.001 595 80.3

> 300 min/wk 90 273 56 13.7 146 19.7
Perceived distance walking to school

<10 min 76 23.0 80 19.5 0.486 156 21.1

11-20 min 68 20.6 73 17.8 141 19.0

21-30 min 46 139 82 19.9 128 17.3

> 31 min 140 42.5 176 42.8 316 42.6
Active commuting to school*

No 165 50.0 258 62.8 <0.001 423 57.1

Yes 165 50.0 153 372 318 429

*walking or bicycling.

The most frequently reported barriers were convenience to use car/bus (“It is
easier to go by car/bus”, boys: 74.5%; girls 80.8%), unsafe to crossings (“Dangerous
crossings”, boys: 64.2%; girls: 73.2%) and traffic (“Too much traffic”, boys: 61,2%; girls:
72.5%). The least reported were, the route does not good (“Not enough lighting”,
boys: 20.6%; girls: 24.1%), much planning (“It involves too much planning”, boys:
21.8%; girls: 28.5%), and through unsafe place (“Unsafe places”, boys: 26.4%; girls:
36.7%). With exception of the barrier “There are dog on the street”, all others were
more frequently reported by girls (Figure 1).

The inverse association was verified between the number of barriers and ac-
tive commuting to school in adolescents (p<0.001) (Figure 2). Similar results were
found when analyses were stratified by gender (data no show).

In the crude analysis, eight barriers were associated with active commuting to
school among boys (Table 2) and girls (Table 3). After adjusted for confounding
variables, three barriers remained associated with active commuting among boys,
and two among girls. In boys the barrier “It is too far” (PR: 0.71; 95%CI: 0.60-0.86),
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“There is too much traffic” (PR: 1.27; 95%CI: 1.04-1.56) and “The route is boring” (PR:
1.30; 95%CI: 1.04-1.62) (Table 2). In girls “It is easier to go by car or bus” (PR: 0.70;
95%CI: 0.56-0.88) and “It requires too much planning” (PR: 0.60; 95%CI: 0.42-0.86)
were associated with active commuting to school (Table 3).

Itis easier to go by car/bus

There are angerous crossing

There is too much traffic

I have too many thing to carry

Itis too far

There are too many hills

The rout is bouring

I get hot an weat a lot

I do not like walking or riding a bike

Itis not cool to walk or ride a bike to school

There are no other teenagers on the way
There are dogs on the street

Lack of bike lanes

I vould have to go through unsafe places

The is no place to leave a bike safe

7 Girls
[ Boys

Itinvolves too much planning

The rout does not have good lighting

0 10 20 30 40 50 60 70 80 M %
FIGURE 1 - Frequency of perceived barriers for active commuting to school. Curitiba, Brazil, 2012
(n=741).

67%

48% p trend < 0.001

0-4 barriers 5-8 barriers 9-12 barriers >13 barriers

FIGURE 2 - Association between the number of perceived barriers and active commuting to school.
Curitiba, Brazil, 2012 (n=741).
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TABLE 2 - Association between perceived barriers and active commuting for boys. Curitiba, Brazil
2012 (n=330).

: Crude analysis Adj““?‘j
Barriers Presence analysis
n % PR 95%Cl PR 95%Cl

Itis easier to go by car/bus No 62 73.8 1 1

Yes 103 419 0,57 044-0.72 0.80 0.58-1.11
There are dangerous crossings No 64 54.2 1 1

Yes 101 475 088 0.70-1.10 1.08 0.83-1.40
There is too much traffic No 73 57.0 1 1

Yes 92 455 080 0.60-1.05 1.27 1.04-1.56
| have too many things to carry No 88 57.1 1 1

Yes 77 438 0.76  0.58-1.01 0.99 0.83-1.18
Itis too far No 109 703 1 1

Yes 56 320 045 0.32-0.66 0.71 0.60-0.86
There are too many hills No 94 58.0 1 1

Yes 71 423 0.73  0.55-0.96 0.88 0.71-1.08
The route is boring No 85 50.0 1 1

Yes 80 50.0 1.00 0.79-1.27 1.30 1.04-1.62
I get hot and sweat a lot No 93 547 1 1

Yes 72 450 082 0.72-0.94 1.02 0.81-1.29
| do not like walking or riding a bike No 121 543 1 1

Yes 44 41.1 0.76  0.60-0.96 0.87 0.63-1.20
Itis not cool to walk or ride a bike to school No 121 54.8 1 1

Yes 44 404 0.74  0.58-0.94 0.95 0.71-1.28
There are no other teenagers on the way No 113 523 1 1

Yes 52 456 087 0.71-1.06 1.06 0.91-1.24
There are dogs on the street No 119 531 1 1

Yes 46 434 087 057-1.17 093 0.67-131
Lack of bike lanes No 122 519 1 1

Yes 43 453 087 0.64-1.20 0.97 0.75-1.27
| would have to go through unsafe places No 132 543 1 1

Yes 33 379 0.70  0.52-0.94 1.02 0.92-1.26
There is no place to leave a bike safe No 118 52.7 1 1

Yes 47 443 084 062-1.14 0.90 0.72-1.10
It involves too much planning No 140 543 1 1

Yes 25 347 064 044-091 0.90 0.60-1.34
The route does not have good lighting No 133 50.8 1 1

Yes 32 47.1 093 0.54-1.60 0.98 0.69-1.40

PR: prevalence ratio; 95%Cl: interval with 95% confidence; *adjusted for covariables presenting p <0.20 (age,
physical activity, perceived distance to school and schooling of a parent/responsible) + barriers presenting a
significant association with active commuting in crude analysis ("It is easier to go by car/bus’It is too far, “There are
too many hills; “l get hot and sweat a lot’’l do not like walking or riding a bike’, “It is not cool to walk or ride a bike to
school;"l would have to go through unsafe places’, "It involves too much planning’).
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TABLE 3 - Association between perceived barriers and active commuting to school for girls. Curitiba,
Brazil 2012 (n=441).

S e Crude analysis Adjusted analysis*
n % PR 95%Cl PR 95%Cl

It is easier to go by car/bus No 55 696 1 1

Yes 98 295 042 033-054 070 0.56-0.88
There are dangerous crossings No 56 509 1 1

Yes 97 322 063 038104 100 077-1.29
There is too much traffic No 53 469 1 1

Yes 100 336 072 051-1.00 123 0.82-1.84
| have too many things to carry No 59 488 1 1

Yes 94 324 066 053-084 1.04 0.92-1.18
Itis too far No 101 567 1 1

Yes 52 223 040 031-050 086  0.61-1.18
There are too many hills No 81 440 1 1

Yes 72 317 072 047-1.11 099 0.65-1.49
The route is boring No 76 429 1 1

Yes 77 329 077 053-1.10 1.16 0.88-1.52
| get hot and sweat a lot No 93 482 1 1

Yes 60 275 057 041-080 091 0.70-1.20
| do not like walking or riding a bike No 96 462 1 1

Yes 57 281 061 042-088 079 048130

Itis not cool to walk or ride a bike to school No 94 412 1 1
Yes 59 322 078 055110 1.23 0.73-2.04

There are no other teenagers on the way No 102 408 1 1

Yes 51 317 077 061-099 096 0.80-1.17
There are dogs on the street No 105 401 1 1

Yes 48 322 080 065-099 106  087-1.30
Lack of bike lanes No 99 381 1 1

Yes 54 358 094 071-125 095 0.76-1.21
| would have to go through unsafe places No 118 454 1 1

Yes 35 232 051 019139 078  031-191

There is no place to leave a bike safe No 114 370 1 1
Yes 39 379 102 078135 1.06 0.90-1.23

It involves too much planning No 132 449 1 1
Yes 21 179 040 0.27-060 0.60 0.42-0.86

The route does not have good lighting No 119 381 1 1
Yes 34 343 090 061-131 100  070-140

PR: prevalence ratio; 95%Cl: interval with 95% confidence; *adjusted for covariables presenting p
<0,20. (age, physical activity, perceived distance to school and schooling of a parent/responsible) +
barriers presenting a significant association with active commuting in crude analysis (It is easier to go
by car/bus’Thave too many things to carry’ “Itis too far “l get hot and sweat a lot’, " do not like walking or

mr

riding a bike’ “There are no other teenagers on the way’'There are dogs on the street”).

Discussion

The results this study indicate that only 42.9% (50.0% in boys and 37.2% in girls)
of students commute by walk or bike to or from school, with greater frequency
among boys (p<0.03). The prevalence of active commuting was lower than compa-
red to developed countries®**! and to others cities of Brazil'*!**2. Comparison with
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other studies is undermined due to sample frame and size. The sample used in
this study is not representative of adolescents from Curitiba as the design (private
vs. public without proportionality) may have led to bias selection. Additionally,
contextual factors could also help explaining such inconsistency. For instance, a
study performed in South Brazil showed that the low prevalence of adolescents in
active commuting is connected to work related activities after the school period®.

Overall, girls reported perceived barriers to active commuting more often than
boys. The only barrier more prevalent among boys was “there is no place to leave
a bike safe”, which might be explained by the higher level of active commuting
among boys. As boys are more frequently exposed to all barriers while they com-
mute, hence a reversed causal relation is likely to be present in this finding. None-
theless, a positive association between number of perceived barriers and active
commuting was observed. In the literature there are no reports of girls perceiving
more barriers. However, a study in Brazil identified that girls report more often
barriers for overall physical activity'® and showed a positive association between
number of barriers and overall physical activity physical activity among adults®.

Moreover, other studies showed that perceptions of neighborhood safety are
associated with active commuting in girls** and in adolescents with lower self-ef-
ficacy for physical activity®. Characteristics of the neighborhood such as residen-
tial density®®, street connectivity®, presence of sidewalks”?** mixed land use’ are
associated with active commuting.

After adjusting for confounders, two barriers remained associated with active
commuting in girls “Easier to go by car/bus”, “It involves too much planning”, Access to
car or bus is somehow an unexpected finding. However, Curitiba has been world-
wide recognized for providing greater access to public transportation®, whereas
experiencing a rapid grow on the private car fleet”. These characteristics com-
bined with the high population density, increases the likelihood of a multimodal
transportation®. Hence, people may walk to the nearest bus station or parking lot,
which might help explain our findings®®. The need for too much planning is likely

to be associated to the distance to school*®

, period of studies and place of resi-
dence?!. Additionally, motivational and environmental barriers for overall phys-
ical activity'® have been reported among girls, somehow supporting our findings.

Among boys, three barriers remain associated after adjusting for confounding.
The barrier “Is too far”, has been found to be associated with active commuting in
other studies**®. Additionally, adolescents living on a distance are more likely to
walk, whereas those residing up to eight kilometers distant are more likely to bicy-
cling to school*. The available literature and our findings support the hypothesis
that distance to school is a strong predictor of active commuting. The barriers,
“Too much traffic” and “The route is boring” may be related to reversed causality as
boys may perceived the traffic to be intense or not having fun while commuting to
school though such characteristics do not prevent them to walk or cycle to school.
However, improvements around the school such as safety, traffic and signs have
been considered an effective strategy to promote active commuting®*. Hence,
higher levels of active commuting are likely to be found if such conditions are
improved.

This study has limitations that should be considered. The cross-sectional de-
sign prevents causal inference though we have accounted for the main confound-
ers. The sample was not representative of the city limiting external validity but the
sample size was adequate to detect small effect sizes. The selection of the schools
accounted for socioeconomic and geographic variation, however a sample bias is
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nor prevented as we did not include school located in areas of intermediated in-
come level. Additionally, only a single self-reported question was used to describe
active commuting, hence a potential misclassification cannot be excluded as a po-
tential bias. Although a mismatch between perceived and actual environment is
expected we examined environmental and social characteristics (e.g. heavy traffic,
aesthetics and perceived access) that have been consistently linked to physical ac-
tivity outcomes, and using standardized and valid measures. Nonetheless, further
examination on the importance of actual and objectively measured environment
on active commuting is needed.

In conclusion, the association barriers were “Easier to go by car/bus”, “It involves
too much planning”, (for girls) and “Too far”, “Too much traffic” and “The route is bor-
ing” (for boys). The results of this study have significant contributions. We found
that active commuting among adolescents is low that environmental and psycho-
logical barriers associated with this behavior varied by gender. Efforts to promote
active commuting should consider gender specific actions such as providing safe
routes maps and organizing group activities and finding faster routes. Addition-
ally, improvement on traffic signage and enforcing existing traffic regulations will
help increasing safety for active commuting.
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