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Abstract Walking or bicycling to school is an important
source of physical activity and may help prevent child-
hood obesity. However, active commuting has been de-
clining in recent decades. The purposes of this study were
to explore travel characteristics in children and examine
factors associated with active commuting in children
living in urban and non-urban setting. Participants were
834 parents and corresponding children aged 6–10 years,
living in the district of Coimbra, Portugal. Data were
collected during April–June of 2013 and 2014. Anthro-
pometric measures (height, weight, waist circumference)
were taken in children. Mode shift and child/family de-
mographics were assessed by a parental questionnaire.

School and home addresses were geocoded and the
shortest route (meters) was taken in consideration. Al-
though car is the most common way of travel to school,
active transportation is significantly more prevalent in
children living in the non-urban setting. Different deter-
minants were found associated with active travel accord-
ing to the level of urbanization. The adjusted logistic
regression revealed that, independently of the urbaniza-
tion, children whose mothers actively commute to work,
whose parents reported their neighbor as safe to walk, and
children living less than 2000 m from school were sig-
nificantly more likely to walk to school. Present findings
highlight the need to consider models with different
levels, including individual, social, and environmental
characteristics, when developing interventions and poli-
cies to promote active transport to school.
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Introduction

Walking, bicycling, or using othermodes of active travel to
school provides an opportunity to incorporate regular
physical activity (PA) into the lives of children [1]. Active
transportation was shown to be associated with increased
daily energy expenditure and increased cardiovascular fit-
ness when compared to traveling by car [2, 3]. Also,
children who walked to school had higher odds of a
healthy waist circumference and better high-density lipo-
protein cholesterol profiles than non-active commuters [4].
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The proportion of children adopting an active way
of travel to school varies considerably across coun-
tries [5] and even within the same country [6, 7].
Despite the potential health benefits of active com-
muting, declining rates of children walking or biking
to school over the last decades have been reported in
various countries, such as Switzerland [8], Australia
[9], and Canada [10]. To the best of our knowledge,
previous studies from Portugal regarding travel to
school were conducted with older children and re-
vealed a small prevalence of active transportation.
For instance, a study from 2012 carried in 14–18-
year-old children found that 44.8% engaged in active
transportation [11] and results from 2014 indicated
that 35.8% of children aged 13 and older were active
commuters [12], with the prevalence decreasing over
the past years [13] following the tendency observed in
most developed countries.

Previous studies have highlighted multilevel, eco-
logical barriers as the main reasons for the small
prevalence of active transportation. The rise of build
environments oriented for cars and less attention to
pedestrian infrastructures together with parental safe-
ty concerns regarding children’s independent mobility
has limited active transportation [6, 14, 15]. However,
even when most physical environmental conditions
for active transport are fulfilled, such as sidewalks
and bicycle lanes, many children still do not use active
transportation [16, 17], indicating that creating a
walkable environment is a necessary but not a suffi-
cient condition to increase active school transporta-
tion. For instance, child and parent attitudes regarding
the convenience of active transportation and their lack
of motivation have been cited as barriers [18]. Parental
modeling behaviors of active transportation has been
associated with children’s active school transportation
[19], reinforcing that, during the first years of life,
parental views and behaviors may be the key social
environment influences on children’s behaviors.

Understanding the barriers to active transportation
to school in specific environments may provide an
important contribution to design and implement rele-
vant policies and effective programs to increase op-
portunities for active transportation. Therefore, the
aims of this study were to observe the home-school
travel characteristics in urban and non-urban settings
and investigate possible determinants of active trans-
portation in 6–10-year-old children, according to the
level of urbanization of their place of residence.

Materials and Methods

Sample

The cross-sectional study was carried out among 6–
10-year-old children studying in elementary schools
in central Portugal, and their respective parents. The
study is part of a larger project which examined the
social, cultural, and physical factors that may contrib-
ute to physical activity and obesity rates in Portuguese
children [20–22]. The project was approved by the
Portuguese Commission for Data Protection which
requires anonymity and no transmissibility of data,
corroborated by the Direcção Geral de Inovação e
Desenvolvimento Curricular (Portuguese General Di-
rectorate of the Ministry of Education). Assent was
requested from schools and informed written consent
was obtained from participants. Two areas were se-
lected to participate in the study, the city of Coimbra
and the village of Lousã. Three of the biggest primary
schools situated in the center of those areas were
included in the study and all the students from those
schools were invited to participate. Parents were in-
formed that they had 1 week to return the consent
forms completely filled if they wanted to participate
in the study. Apart from the geographical location, no
pre-selection was applied but parents who reported
that their child had a health condition that would
hinder their participation in sport activities were not
included in the study.

In total, 1369 questionnaires were delivered across
schools and 834 were received completely filled and
with the consent form (443 in the urban setting and
391 in the non-urban setting). From those 834 parents
that participated in the study, a total of 793 children
were included in the anthropometric measures (the
difference was due to children being sick or not feel-
ing well, children refused to participate or did not
attend school during the days the investigators were
collecting the measures). Data was collected from
April to mid-June in 2013 and in 2014.

Anthropometry

Height (cm), weight (kg), and waist circumference
(cm)weremeasured at schoolwith participants dressed
in lightweight clothing and without shoes. The body
mass index (BMI, kg/m2) was calculated. Children
were classified into normal weight or overweight
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(including obesity), according to the age- and sex-
specific BMI cut-offs of the International Obesity Task
Force (IOTF) [23]. Abdominal obesity was defined
using the cut-off value of ≥ 0.5 [24] for waist-to-
height ratio (WHtR), and children were classified as
having no risk or having risk of abdominal obesity.

Measures Collected by Parental Questionnaire

Details about the questionnaire used are described else-
where [20]. Child measures included sex, age (6 and
7 years old; 8 or more years), and way of transport to
school. Transport to/from school was assessed by the
question BHow does your child typically travels to/from
school?^ and trips were coded as walking, cycling,
private motorized transport, or public transport. A bina-
ry variable was generated from these data (active versus
passive transportation).

Parental variables considered for this study were pa-
rental education ((1) no parent has a university degree, (2)
one parent has a university degree, and (3) both parents
have a university degree); household income divided as
low (< €1000 per month), middle (between €1000 and
€1500), and high (> €1500 per month); and type of
transport use by the parents to travel to work (passive
vs. active). Parents were also asked which factors they
perceived as barriers for their child participation in PA
(e.g., time, transportation, facilities, safety, costs, weather,
health, and child interest) and what type of recreational
facilities they had close to home (closeness defined as a
walking distance). Both items were asked as a multiple-
choice question and parents could provide multiple re-
sponses. Their answers were categorized 0–1 facilities
close to home, 2–3 facilities or 4–5 facilities; and none (0)
barrier, 1–2 barriers or more than 2 barriers. Specifically
for active commute, parents reported if it was possible,
considering distance and neighborhood safety, for their
children to active commute to school, and their answers
were divided as safe or not safe.

Participants’ home address was reported by parents
and location of schools was obtained from the City
Council website. The addresses were geocoded and the
shortest route home-school (in meters) along the street
networkwas used. Distance to school was classified into
0–1000, 1001–2000, 2001–3000, or greater than
3000 m from home. Place of residence for each individ-
ual was classified as urban or non-urban according to the
criteria of the Portuguese Statistical System [25], in

which urban areas are defined as a city with > 500
inhabitants/km2 or > 50,000 inhabitants.

Statistical Analysis

Sample was divided according to the place of residence
(urban vs non-urban) and descriptive statistics were
done for all the variables using chi-square tests to ob-
serve possible differences. A chi-square test was also
used to investigate whether distributions of trip charac-
teristics (walk, cycle, private motorized vehicle, and
public transport) differed according to the level of ur-
banization. Next, a crude (bivariate) analysis was con-
ducted for active transport to school (e.g., walk, cycle)
and potential predictor factors. Factors with a p value <
0.05 in the bivariate analyses were considered for the
multivariate model. Children’s sex and age were speci-
fied as fixed effects in the model and were included in
the multivariate model irrespective of statistical signifi-
cance in the bivariate analyses. Statistical significance
was set at 0.05 and analyses were performed using the
Statistical Package for the Social Sciences (SPSS v.23;
SPSS an IBM Company, Chicago, IL).

Results

Participants’ characteristics are outlined in Table 1. Chil-
dren were aged between 6 and 10 years (mean 8.05,
SD = 1.21). The majority of children from the urban
setting lived at more than 3000 m from school (56.5%),
while the inverse was seen in children from the non-urban
setting, in which 40.8% reported to live at less than 1 km
(km) from the school. Most fathers (90.9%) and mothers
(85.3%) reported a passive way of transport from home to
work, particularly in the urban setting. Parents from the
urban setting reported more safety concerns regarding
children’s active commute than parents living in the
non-urban setting (X2 = 78.94, p < 0.001).

Data on travel mode to school is presented in Table 2.
A majority of trips were made by private motor vehicle
(74.7%) while cycle trips were not reported by any
parent. Walking to school was more common among
children living in the non-urban setting (29.4%) than in
children from the urban setting (11.5%) and the differ-
ences in the way of transport according to the level of
urbanization were statistically significant (p < 0.001).

Table 3 shows the variables related with active trans-
portation in children living in the urban setting. In the
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Table 1 Participant characteristics (n = 834), central Portugal (2013–2014)

Total Urban Non-urban
% (n) % %

Sex Girls 50.8 (424) 52.1 49.4

Boys 49.2 (410) 47.9 50.6

Age 6–7 years 39.0 (325) 37.7 40.4

8–10 years 61.0 (509) 62.3 59.6

Obesity Normal weight 78.1 (619) 76.3 80.1

Overweight/obesity 21.9 (174) 23.7 19.9

Abdominal obesity No risk 78.1 (541) 79.1 76.4

Risk 21.9 (152) 20.9 23.6

Recreational facilities
close to home

0–1 23.9 (199) 24.6 23.1

2–3 27.6 (230) 36.6 17.5

4–5 20.6 (171) 19.4 21.9

6 or more 27.9 (232) 19.4 37.5

Parental perceived safety
to active home-school transport*

Safe 32.0 (266) 18.5 47.3

Not safe 67.9 (566) 81.5 52.7

Barriers None 21.5 (179) 20.0 23.3

1–2 65.6 (545) 66.9 64.1

> 2 12.9 (107) 13.2 12.6

Household income* Low 29.7 (234) 18.5 42.2

Medium 26.1 (206) 22.1 30.6

High 44.2 (348) 59.4 27.2

Parental education* 0 parents with high degree 38.9 (304) 24.9 55.3

1 parent with high degree 24.7 (193) 20.7 29.4

2 parents with high degree 36.4 (284) 54.4 15.3

Distance to school* 0–1000 m 27.1 (222) 15.1 40.8

1001–2000 m 23.1 (189) 19.9 26.9

2001–3000 m 9.0 (74) 8.5 9.7

> 3000 m 40.8 (334) 56.5 22.8

Mother transportation* Passive 85.3 (614) 93.3 75.2

Active 14.7 (106) 6.7 24.8

Father transportation* Passive 90.9 (660) 93.0 88.3

Active 9.1 (66) 7.0 11.7

Note. *Chi-square p value < 0.05

Table 2 Characteristics of the home-school-home trip of children aged 6–10 years living in central Portugal (2013–2014)

Walk Cycle Private motorized transport Public transport Total
% (n) % (n) % (n) % (n) n

Total sample 19.9% (166) 0 74.7% (623) 5.4% (45) 834

Urban 11.5% (51) a 0 86.5% (383) a 2.0% [9] a 443

Non-urban 29.4% (115) b 0 61.4% (240) b 9.2% [36] b 391

Statistics X2 = 70.73, p < 0.001

Note. p value was calculated by chi-square test; a, b Each subscript letter denotes a statistical significant difference according to the level of
urbanization
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Table 3 Results from the bivariate and the multivariate logistic regression of active transport to school with potential predictor variables for
children living in the urban setting (central Portugal, 2013–2014)

Child active transport to school

Bivariate analyses Multivariate analyses

OR (95%CI) p value OR (95%CI) p value

Sex* 0.36 0.62

Girls 0.76 (0.42–1.37) 0.65 (0.17–2.44)

Boys Ref. Ref.

Age* 0.57 0.23

6–7 years 0.84 (0.45–1.55) 0.64 (0.16–2.55)

8–10 years Ref. Ref.

Obesity 0.02 0.33

Normal weight 3.01 (1.16–7.81) 0.31 (0.04–2.43)

Overweight/obesity Ref. Ref.

Abdominal obesity 0.01 0.20

No risk 4.53 (1.37–14.92) 5.88 (0.59–22.12)

Risk Ref. Ref.

Perceived safety to act. commute < 0.001 < 0.001

Safe 94.04 (38.82–135.03) 18.88 (3.72–95.89)

Not safe Ref. Ref.

Facilities close to home 0.04 0.83

0–1 0.51 (0.21–1.25) 1.83 (0.15–13.75)

2–3 0.53 (0.24–1.19) 1.38 (0.20–7.61)

4–5 1.09 (0.48–2.48) 1.51 (0.34–16.71)

6 or more Ref. Ref.

Barriers 0.04 0.88

None 3.47 (0.95–12.66) 2.54 (0.18–35.04)

1–2 2.23 (0.66–7.55) 7.77 (0.67–89.67)

> 2 Ref. Ref.

Household income 0.53 –

Low 1.36 (0.64–2.88) –

Medium 0.88 (0.40–1.96) –

High Ref. –

Parental education 0.23 –

0 parents with high degree 0.70 (0.34–1.49) –

1 parent with high degree 0.49 (0.20–1.23) –

2 parents with high degree Ref. –

Distance to school < 0.001 < 0.001

0–1000 m 40.10 (25.09–66.10) 25.10 (2.82–55.62)

1001–2000 m 19.70 (8.97–45.28) 20.33 (3.98–31.03)

2001–3000 m 1.00 (0.23–10.54) 9.77 (0.79–14.09)

> 3000 m Ref. Ref.

Mother transportation < 0.001 0.01

Passive 0.11 (0.05–0.26) 0.15 (0.03–0.90)

Active Ref. Ref.

Father transportation 0.02 0.78

Passive 0.34 (0.14–0.85) 1.58 (0.26–9.78)

Active Ref. Ref.

Note. *Fixed effect in the multivariate model; variables that had a p value < 0.05 entered in the multivariate model; OR odds ratio, CI
confidence interval
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univariate model, children with normal weight (OR =
3.01, p = 0.02), with no abdominal obesity (OR = 4.53,
p = 0.01), children that lived closer to school (OR =
13.92, p < 0.001), whose parents reported no barrier to
children’s PA (OR = 1.72, p = 0.04), and that it was safe
for children to active commute (OR = 94.04, p < 0.001)
had significantly higher odds to adopt an active way of
transport to school. On the other side, children with less
recreational facilities close to home (OR = 0.75, p =
0.04) and whose mother or father reported a passive
way of travel to work (OR = 0.11, p < 0.001 and OR =
0.34, p = 0.02, respectively) had significantly less odds
of traveling to school in an active way.

Table 4 presents the regression models regarding the
association between active transport to school and a
number of variables for children living in the non-
urban setting. Children from lower income households
(OR = 1.47, p = 0.01), whose parents had less education
(OR = 1.53, p = 0.01), parents who reported safe neigh-
borhood conditions to active commute (OR = 18.78,
p < 0.001), and children who lived closer to the school
(OR = 8.06, p < 0.001) had significantly higher odds to
engage in active transportation than children whose
parents reported higher incomes, higher education, and
living further from school. Also, in the non-urban set-
ting, parents that reported less recreational facilities
close to home (OR = 0.56, p < 0.001) and parents who
travel to work by passive modes of transport (mother
OR = 0.17, p < 0.001 and father OR = 0.41, p = 0.01)
had significantly less odds of their children to adopt
active transportation to school.

In the final multivariate models, results were similar
for children living in the urban and in the non-urban
setting with shorter distance to school, mother’s mode of
transportation and perceived safety of the neighborhood
remaining significantly associated with the likelihood of
undertaking active transportation to school (Tables 3
and 4). Those living at less than 1000 m or between
1001 and 2000 m from school were significantly more
likely to walk to school than those residing at more than
3000 m both in the urban (OR = 25.10, OR = 20.33,
p < 0.001, respectively) and in the non-urban setting
(OR = 32.10, OR = 25.09, p < 0.001, respectively). In
both settings, parents who reported more perceived
safety for their children to actively commute had signif-
icantly higher odds of their children walk to school
compared with parents who reported more safety con-
cerns (urban OR = 18.88, p < 0.001; non-urban OR =
10.08, p < 0.001). Finally, independently of the setting,

children whose mother reported to travel in a passive
way to work had significantly lower odds of undertak-
ing active transportation to school than children with an
active mother (OR = 0.11, p = 0.01 and OR = 0.21, p =
0.00 in the urban and non-urban setting, respectively).

Discussion

From a public health perspective, for children of youn-
ger ages, active transport should be considered as a
major key factor to increase PA levels and to reduce
important negative health outcomes such as obesity [1,
26]; however, few studies have been carried in Portugal
regarding this aspect; most of them were carried in older
children, and the level of urbanization is not usually
taken in consideration. The present study shows that
most children travel to school by private motorized
vehicle which is line with previous results found in
Portuguese adolescents [11, 12, 27, 28].

In this study, 19.9% of children walked to school
which is a lower prevalence of active transportation
compared with 28.1% registered in a sample of Portu-
guese children with a mean age of 10.4 (SD = 0.3) [27],
35% found in a sample of 8th and 10th students [12],
45% reported for a sample of children with a mean age
of 16.6 years (SD = 1.3) [11], and 52.6% found in a
sample of girls from the 7th to 12th grades [29]. Differ-
ences in the prevalence of active transportation may be
due to sample characteristics and the different environ-
ments but also due to children’s age, since longitudinal
analyses indicated that as children grew older, the like-
lihood of using active transportation to school increased,
particularly after the age of 10 years to decrease at the
beginning of the secondary school years [30, 31]. Also,
in line with previous studies, few Portuguese children
cycled to school [4, 27].

Active travel to school was significantly more prev-
alent in children living in the non-urban setting than in
their urban counterparts. Previous studies are not con-
sensual regarding this matter. Sirard et al. [32] found no
association between walking or cycling to school and
levels of urbanization while, in contrast, Ewing and
colleagues found that a high local population density
was associated with an increase likelihood of active
commuting in children [33]. Bruijin and colleagues
[34] found that Dutch adolescents attending schools in
less urbanized cities (with less than 50,000 inhabitants)
were more likely to engage in active travels than those
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Table 4 Results from the bivariate and the multivariate logistic regression of active transport to school with potential predictor variables for
children living in the non-urban setting (central Portugal, 2013–2014)

Child active transport to school

Bivariate analyses Multivariate analyses

OR (95%CI) p value OR (95%CI) p value

Sex* 0.20 0.52

Girls 1.33 (0.86–2.05) 0.78 (0.34–1.80)

Boys Ref. Ref.

Age* 0.48 0.99

6–7 years 1.17 (0.75–1.82) 0.91 (0.38–2.16)

8–10 years Ref. Ref.

Obesity 0.84 –

Normal weight 1.06 (0.61–1.85) –

Overweight/obesity Ref. –

Abdominal obesity 0.67 –

No risk 1.15 (0.60–2.22) –

Risk Ref. –

Perceived safety to act. commute < 0.001 < 0.001

Safe 18.78 (9.98–35.36) 10.08 (3.41–29.77)

Not safe Ref. Ref.

Facilities close to home < 0.001 0.49

0–1 0.12 (0.05–0.29) 0.96 (0.18–4.93)

2–3 0.45 (0.24–0.87) 0.57 (0.18–1.79)

4–5 0.94 (0.54–1.62) 1.28 (0.45–3.61)

6 or more Ref. Ref.

Barriers 0.08 –

None 2.30 (0.99–5.34) –

1–2 1.94 (0.90–4.20) –

> 2 Ref. –

Household income 0.01 0.50

Low 2.25 (1.25–4.04) 1.19 (0.35–4.04)

Medium 1.72 (0.91–3.24) 1.09 (0.39–2.99)

High Ref. Ref.

Parental education 0.01 0.29

0 parents with high degree 2.34 (1.11–4.92) 1.81 (0.46–7.05)

1 parent with high degree 1.54 (0.68–3.47) 1.12 (0.28–4.43)

2 parents with high degree Ref. Ref.

Distance to school < 0.001 < 0.001

0–1000 m 39.03 (18.85–75.65) 13.98 (2.45–50.11)

1001–2000 m 13.52 (1.74–25.08) 1.31 (0.21–8.38)

2001–3000 m 2.47 (0.15–14.64) 1.06 (0.77–14.68)

> 3000 m Ref. Ref.

Mother transportation < 0.001 0.00

Passive 0.17 (0.10–0.30) 0.22 (0.09–0.58)

Active Ref. Ref.

Father transportation 0.01 0.22

Passive 0.41 (0.20–0.81) 0.54 (0.17–1.69)

Active Ref. Ref.

Note. *Fixed effect in the multivariate model; variables that had a p value < 0.05 entered in the multivariate model; OR odds ratio, CI
confidence interval
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living in more urbanized areas which is consistent with
present findings. The majority of children from the non-
urban setting lived closer to school in contrast with
children from the urban area, which may in part explain
the results found. Also, additional factors related to the
physical environment can play an important role. For
instance, urbanized towns usually tend to have greater
traffic volume and speed, which is often referred as a
barrier for active commuting to school [35].

Results revealed that child sex and age were not
significantly associated with walking to school. Curi-
ously, the univariate models revealed that active trans-
portation to school may be associated with different
factors, depending of the level of urbanization. In the
urban setting but not in the non-urban, children’s obesity
and parental perceived barriers was associated with
active transportation, while household income and pa-
rental education were associated with active transporta-
tion to school in the non-urban setting but not among
children living in the urban area. Previous studies had
reported an association between active transportation to
school and children’s healthier body composition [4,
27], parental perceived barriers including personal, so-
cial and physical environmental characteristics [35],
lower socioeconomic status and lower parental educa-
tion [29, 30, 36, 37], which is in line with present
findings. In common for both settings, less recreational
facilities close to home, parental passive transportation
to work and longer distances between house and school
were negatively associated with active transportation. A
neighborhood with less recreational facilities may also
lack other infrastructures like sidewalks and crossroads,
or it may be situated in isolated zones outside good
residential areas with good public services which are
physical environments commonly associated with ac-
tive traveling to school [12].

Themultivariate model studied the effects of multiple
variables and recognized the strongest determinants of
active transportation, namely mother transportation, pa-
rental perceived neighborhood safety to active com-
mute, and distance to school, which were independently
of the urbanization level. As expected, parental per-
ceived neighborhood safety was a strong predictor of
children’s active commute both in the urban and in the
non-urban setting. Perceived safety can be in terms of
road safety (e.g., traffic- or pedestrian related concerns)
as well as personal safety (e.g., crime- or predator-
related concerns) and both items have been found to
be associated with walking to school [2, 38, 39].

Parental modeling behavior of active transportation
has been associatedwith children’s active school trans-
portation [2, 19, 40] reinforcing the importance of
parental modeling for children’s PA behaviors and
suggesting that targeting parents and youth may in-
crease intervention success. Previous data suggest that
children are typically escorted by mothers to school
[41] which explains why only mother’s transportation
to work remained relevant to children’s active trans-
portation to school. In this study, distance to schoolwas
the strongest correlate of active school transportation
in all the analyses which is in line with most other
studies [7, 19, 42]. Results indicate that 2000 m seems
to be themaximumdistance forwalking between home
and school, in both the urban and the non-urban setting.
City councils may take in consideration the location of
residential developments and other community facili-
ties and pay special attention to the needs of pedes-
trians and cyclists (e.g., low traffic speed, sidewalks,
crossroads, lights, landscape) at least within a radius of
2 km around schools. Also, school boards may create
zones for parents to drop off and pick up children
placed at 1 km from schools, which could stimulate
active transportation in children living further away
from schools. School policy may be a practical target
for interventions since students and parents’ percep-
tion of teacher and school support for active commut-
ing may help to contradict the strong effect of parental
safety concerns observed in this study.

This work had a number of strengths and limitations.
A strong point of the study was the representative study
sample of children and parents, distributed over two
different settings. In addition, the distance of the shortest
route from home to school for each individual was
objectively calculated and a multivariate analysis gave
us the opportunity to study the effects of multiple vari-
ables and find the strongest factors associated with
active traveling to school. A weakness of this study
was having no information of the number of days on
which children used active school transportation, the
number of cars per household, and that the way of travel
itself was self-reported by parents. Future studies should
have those variables in consideration and include them
as potential factors influencing children’s active com-
mute. In addition, this is a cross-sectional study, which
only allows to study associations rather than predictors
of active school transportation, and the results may
represent the specific conditions of the physical envi-
ronments observed in this study.
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In conclusion, active transportation to school is not
very common in Portuguese children but seems to be
significantly more prevalent in children living in less
urbanized settings. Some factors associated with active
transportation to school varied according to the level of
urbanization; however, in the final model, mother trans-
portation to work, parental perceived neighborhood safe-
ty, and home-school distance remained the strongest fac-
tors significantly associated with active transportation,
independently of the settings. This indicates that future
interventions and policies to promote active travels to/
from school should target different levels of ecological
models such as social and environmental factors.
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