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Abstract
Objective: The aims of this study were (1) to assess the relationships between transport to and from
school (active vs. passive), sedentary behaviours, measures of socio-economic position and perceived
environmental variables, and (2) to determine which, if any, variables were predictors of active
transportation.
Methods: The sample comprised 705 girls with mean age of 14.7 (SD ¼ 1.6) years old. Questionnaires
were used to describe travel mode to school and to estimate weekly television and computer use
(screen time). Girls were assigned to active transportation (AT) or passive transportation (PT) groups
depending on whether they walked or bicycled (AT) to and from school or travelled by car or bus (PT).
Screen time was determined by the number of hours they reported watching television and using
computers in the week preceding the examination, including weekends. Socio-economic position was
established by parental occupation and educational level. A questionnaire assessed Perceived
Neighbourhood Environments.
Results: No statistically significant differences were seen for screen time between travel groups.
Occupational status of both mother (r ¼ 0.17) and father (r ¼ 0.15) and father’s educational level
(r ¼ 0.10) were significantly and negatively associated with AT, while street connectivity (r ¼ 0.10)
was positively and significantly associated with AT. Logistic regression analysis showed that the
likelihood of active commuting decreased by around 50% with increasing father’s occupation
(odds ratio (OR) ¼ 0.51; p  0.05) and father’s education (OR ¼ 0.52; p  0.05) from low to middle
socio-economic position groups. Further, the data showed that girls who agreed that ‘there are many
four-way intersections in my neighbourhood’ were more likely to be active (OR ¼ 1.63; p  0.05).
Conclusion: The data of this study showed that lower socio-economic position is associated with
active commuting to school and that street connectivity is a predictor of active transportation
in adolescent girls.
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Introduction
Low levels of physical activity in childhood may increase the risk of developing obesity and
diseases such as type 2 diabetes (Goran et al. 1999). Longitudinal studies have documented
an age-related decline of 26–37% in total physical activity during adolescence (Hill and
Peters 1998; Telama and Yang 2000). Of particular concern are adolescent girls, who have
lower levels of activity than boys and who experience a steeper decline in activity with age
(Riddoch et al. 2004; Sproston and Primatesta 2003). Therefore, the challenge is to
understand the factors that influence the adoption of physical activity behaviours in youth,
and how adolescents can be assisted to establish regular physical activity as a habit.
The journey to school might be a potentially important opportunity for establishing daily
physical activity (Sleap and Warburton 1993; Tudor-Locke et al. 2001). Promoting active
commuting to school not only reduces an inactive behaviour (passive commuting), but
replaces it with a moderate intensity activity (Alexander et al. 2005). Recent studies have
reported higher levels of physical activity in children (Cooper et al. 2003, 2005) or energy
expenditure in adolescent girls (Tudor-Locke et al. 2003) associated with active travel to
school, often greater than can be attributed to the journey itself.
Whilst the association between active commuting and higher physical activity has been
established in a number of studies, little is known of the social, environmental or personal
correlates of active travel to school. Social class and environmental perceptions have both
been suggested to be determinants of active travel (Timperio et al. 2006) but the relationship
of active commuting with sedentary behaviours such as television viewing and computer use
have not been described. Active travel to and from school may provide greater opportunities
for free play outside school, and it could be hypothesized that this may displace more
sedentary activities.
To the best of our knowledge, no studies have addressed these questions in a Portuguese
population. Hence, the aims of this study were (1) to assess the relationships between
commuting to and from school (active vs. passive), sedentary behaviours, measures of socioeconomic position and perceived environmental variables, and (2) to determine which,
if any, variables were predictors of active transportation.

Methods
Sample
Eleven urban public secondary schools in Aveiro District, Portugal participated in this study.
Schools were selected to encompass a wide range of social position. The potential sample
included all the 841 girls from the 7th to 12th grades registered at the participating schools.
The questionnaires were distributed and filled out during physical education classes in
spring 2004. A response rate of 90% was obtained (n ¼ 757). For the purpose of this study,
girls (n ¼ 52) who reported that they did not travel home in the same way that they travelled
to school were excluded from analyses. After exclusions, 705 girls, mean age 17.7 (SD ¼ 1.6)
entered the analysis. Informed written consent was obtained from the participants and their
parents or guardians before the subjects entered into the study.
Anthropometry
Body height and body weight was determined by standard anthropometric methods. Height
was measured to the nearest millimetre in bare or stockinged feet with girls standing upright
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against a Holtain portable stadiometer. Weight was measured to the nearest 0.10 kg,
with participants lightly dressed (underwear and T-shirt) using a portable digital beam
scale (Tanita Inner Scan BC 532). Body mass index (BMI) was estimated from weight/
height2 (kg m2).

Commuting to and from school
Participants were asked if they walked, bicycled, went by car, or went by bus to and from
school. Based on their answers, the respondents were categorized as using active (walking,
bicycling) or passive (bus, riding in a private vehicle) commuting (Tudor-Locke et al. 2001).

Television watching/computer use
A questionnaire was used to ask participants how many hours they usually watched
television and used a computer in the week preceding the examination, including weekends.
Respondents were grouped as watching television and using computer on average less than
1 h day1, between 2 and 3 h day1 and more than 4 h day1 according to an established
protocol (Eisenmann et al. 2000).

Socio-economic position
Socio-economic position was established using a questionnaire sent to the parents’ home.
The response rate was 82% from both parents. Two separate indices, occupation and
educational level, were used in the analysis. Parents’ occupations were classified according
to the International Classification of Professions (CTIP-88). Occupational titles were
regrouped in order to classify them as lower (LSC), middle (MSC) and upper (USC) social
class as described in other studies (Raudsepp and Viira 2000). Parents’ educational level was
based on the Portuguese Educational system ((1) 9 years’ education or less – sub-secondary
level; (2) 10–12 years’ education – secondary level and (3) higher education) and grouped
into three categories (1 ¼ Low (LE); 2 ¼ Middle (ME) and 3 ¼ High (HE) level of
education). Similar procedures have previously been applied in the Portuguese context
(Mota and Silva 1999).

Environmental assessment
A questionnaire using the Environmental Module (Perceived Neighbourhood
Environments) of the International Physical Activity Prevalence Study was used. The
questionnaire was designed to be a brief assessment of variables believed to be related to the
activity-friendliness of neighbourhoods. Neighbourhood environmental variables assessed
included (I) Access to destination (two questions); (II) Connectivity of the street network
(one question); (III) Infrastructure for walking and cycling (one question);
(IV) Neighbourhood safety (two questions); (V) Social environment (one question);
(VI) Aesthetics (one question); and (VII) Recreation facilities (one question). These
questions have previously been used in Portuguese adolescents, showing good reliability
(Mota et al. 2005). A four-point scale assessed each question: strongly disagree, somewhat
disagree, somewhat agree, strongly agree. However for statistical analysis a dichotomous
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variable was constructed. Responses to the items were collapsed in two categories: (1)
‘somewhat agree’ and ‘strongly agree’, (2) ‘strongly disagree’ and ‘somewhat disagree’.

Statistical procedures
For all analyses participants were assigned to one of two groups (active transportation (AT)
or passive transportation (PT)) based on their self-reported mode of transportation to and
from school. Differences in physical characteristics were tested by independent t-test. The
chi-square (2) test was used to determine the differences in socio-economic status (SES),
sedentary behaviours and perceived environmental variables between AT and PT groups.
Bivariate associations between variables were investigated using Spearman correlation. The
independent association of predictors with mode of transportation (active vs. passive) as the
dependent variable was examined using logistic regression analysis. The variables entered in
the model were selected for variables associating at a p  0.05 in the correlations. All analyses
were conducted using the Statistical Package for the Social Sciences (SPSS) v12.0. The level
of significance was set at p  0.05.

Results
No statistically significant differences were found for physical characteristics between travel
groups (Table I). Description of the participants travel patterns showed that 52.6% of the
girls reported active in their way to and from school (walking ¼ 27.3% and cycling ¼ 25.3%),
while 47.4% were driven to school by car (24.2%) or took the bus (23.2%).
The association between screen time and parental socio-economic position according to
travel group are shown in Tables II and III. No statistically significant differences were seen
for screen time between travel groups. Girls whose mother and father had lower
occupational status reported travelling by active transportation significantly more ( p 0.05)
than those with a higher status occupation. The same was found for the father’s educational
level ( p  0.05) but not for the mother’s.
Table IV shows the differences in Perceived Neighbourhood Environments between girls
in the AT and PT groups. Only street connectivity was significantly different ( p  0.05)
between the travel groups, although neighbourhood safety was of borderline statistical
significance ( p ¼ 0.07). No other statistically significant differences were found between
travel groups.
Bivariate correlations showed that the occupational status of both mother and father, as
well as the fathers educational level were significantly and negatively associated with AT,
while street connectivity was positively and significantly associated with AT (Table V).
Table I. Physical characteristics according to transportation groups.

Age (years)
Body mass (kg)
Height (cm)
BMI (kg m2)

Passive
(n ¼ 334)

Active
(n ¼ 371)

p

14.5  1.8
55.1  9.2
160.5  0.8
21.5  3.9

14.7  1.6
54.9  9.3
161.0  0.6
21.1  3.1

0.07
0.73
0.39
0.22
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No other statistically significant associations were found. Logistic regression analysis
(Table VI) showed that the likelihood of active commuting decreased by around 50% with
increasing fathers’ occupation (odds ratio (OR) ¼ 0.51; p  0.05) and fathers’ education
(OR ¼ 0.52; p  0.05) from low to middle socio-economic position groups. Further, the data
showed that girls who agreed that ‘there are many four-way intersections in my
neighbourhood’ were more likely to be active travellers (OR ¼ 1.63; p  0.05).

Discussion
The purpose of this study was to identify the associations between mode of transportation
from and to school, sedentary activity (screen time), SES and several perceived physical
environmental variables in a sample of adolescent girls. Previous research has consistently
demonstrated that physical activity levels decline with increasing age and tend to be lower in
girls than boys (Telama and Yang 2002; Van Mechelen et al. 2000). Thus, girls have long
Table II. Differences in screen time according to transportation groups: Active (AT)
and passive transportation (PT).

TV watching
1 h
2–3 h
4 h
Computer use
1 h
2–3 h
4 h

AT (%)

PT (%)

p

11.3
49.6
39.1

12.0
51.5
36.5

0.78

68.7
26.1
5.1

68.9
27.5
3.6

0.59

Table III. Differences in socio-economic background according transportation groups:
Active (AT) and passive (PT).

Father’s occupation
Lower
Middle
Upper
Mother’s occupation
Lower
Middle
Upper
Father’s education
Lower
Middle
Higher
Mother’s education
Lower
Middle
Higher

AT (%)

PT (%)

p

72.5
14.5
12.8

57.8
24.8
17.4

0.000

73.6
17.0
9.4

57.1
28.4
14.5

0.000

78.9
14.4
6.6

69.8
23.8
6.5

0.007

77.6
15.1
7.3

75.3
13.9
10.8

0.251

Recreation facilities

Social environment
Aesthetics

Connectivity of the street network
Infrastructure for walking and cycling
Neighbourhood safety

Access to destinations

Scale composition
Many stores are within easy walking distance of my home
It is easy to walk to a transit stop (bus, trolley car) from my home
There are many four-way intersections in my neighbourhood
There are pavements on most of the streets in my neighbourhood
There is so much traffic on the streets that it makes it difficult or
unpleasant to walk in my neighbourhood
The crime rate in my neighbourhood makes it unsafe or unpleasant to
walk in my neighbourhood
I see many people being physically active in my neighbourhood
There are many interesting things to look at while walking in my
neighbourhood
My neighbourhood has several public recreation facilities, such as
parks, walking trails, bike paths, recreation centres, playgrounds,
public swimming pools, etc.

Item

41.3

40.5

73.3
42.2

28.8

21.8
72.6
36.8

50.0
61.0
46.1
48.7
27.7

PT agree (%)

49.7
62.8
56.0
54.5
27.9

AT agree (%)

Table IV. Differences in Perceived Neighbourhood Environments domains according to transportation groups: Active (AT) and passive transportation (PT).
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0.91
0.68
0.02
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Table V. Spearman’s correlation between transportation groups and
independent variables.

Father’s occupation
Mother’s occupation
Father’s education
Street connectivity

Rho

p

0.15
0.17
0.10
0.10

0.000
0.000
0.01
0.002

Table VI. Logistic regression analysis with transportation groups as dependent variable.
Variable
Father’s occupation

Father’s education

Connectivity of the
street network

Item

OR

95% CL

p

Low
Middle
Upper

ref.
0.51
0.48

0.28–0.94
0.15–1.52

0.03
0.21

Low
Middle
High
There are many four-way
intersections in my neighbourhood

ref.
0.52
0.91
1.63

0.29–0.95
0.20–4.01
1.08–2.45

0.03
0.89
0.02

OR, odds ratio; CLI, confidence limits.

been seen as an important target for campaigns and strategies to enhance physical activity.
Active commuting (walking and bicycling), as part of the usual routine of everyday life has
been understood as more likely to induce habitual physical activity than structured types of
exercise (Moudon and Lee 2003).
In this study, 52.6% of the girls reported active travel to and from school, similar to
other European countries (Cooper et al. 2003) but much higher than among American
high school students, where as few as 4.9% have been reported to usually walk to school
with 2.8% cycling (Evenson et al. 2003). No statistically significant differences were found
for screen time between travel groups. The likely explanation for this observation is that
watching television and using a computer are common and generalized activities in youth
(Kerner et al. 2004). Although screen time has been described as a behavioural marker of
sedentary children (Sallis et al. 2000), active or passive commuting was not associated with
sedentary behaviours in other domains of daily life. This reinforces the suggestions that
different sedentary behaviours such as computer use or television viewing are important in
their own right (Eisenmann et al. 2000). Thus, other common sedentary behaviours such
as passive transportation may also be important to analyse in the context of daily life.
Conversely, socio-economic position differentiates both groups. Our data showed that girls
with mothers and fathers in the lowest occupational group were significantly more likely to
use active transportation than those in higher groups, and the association was similar for
fathers educational level. Additionally, the data from logistic regression showed that
change from the father’s lower occupation status or low education level to middle
occupation or education groups was a predictor of passive transportation. Higher
socio-economic position has been associated with physical activity in previous studies,
with increased availability of parents to drive children to and from sports facilities,
with more positive attitudes towards the value of physical activity during leisure time
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(Bois et al. 2005) and higher participation in organized sports activities (Santos et al.
2004). Moreover, our data also highlights that higher socio-economic position is associated
with higher passive commuting, which might be related with more money availability and
car ownership per household (Prentice and Jebb 1995). Indeed, it has been reported that
higher parental education was associated with reduced odds of walking to school (Evenson
et al. 2003). However, some barriers to active transportation might avoid those choices.
Busy roads were reported as a negative correlate of active transportation (Timperio et al.
2006). Furthermore, distance to school was the most commonly cited barrier to walking to
and from school (CDC 2002). In our study we did not analyse how far students
commuted to school, which could bias the outcomes, since if they live too far away from
the school to walk or cycle then they have no real transportation choice. Nevertheless our
data clearly suggest that higher socio-economic position is associated with passive
transport to school. The extent to which this affects overall physical activity was beyond of
the scope of this study and should be further explored.
Different environmental factors within neighbourhoods may promote or inhibit physical
activity. Indeed, commuting (active or passive) to school might be a matter of choice related
to environmental characteristics (Tudor-Locke et al. 2001). Our study showed that street
connectivity was the most important perceived environmental factor associated with active
travel. Connectivity refers to the availability of direct routes and the provision of safe
connections for pedestrians and bicyclists (Saelens et al. 2003), and this finding thus agrees
with the suggestion that how neighbourhoods and communities are designed may be
important in promoting or discouraging activity (Handy et al. 2002). Previous research has
reported some other perceived measures of environment that were positively associated with
time spent participating in transport-related physical activity (Troped et al. 2003). Traffic
safety and fear of crime have been cited as reasons for not walking to school (Collins and
Kearns 2001). Although safety is an important issue for youth transportation, it is also
important to take into consideration the cultural context where youth lives, which might
explain that the borderline significance ( p ¼ 0.07) that was found for safety issues.
Nonetheless, this association agrees with previous studies that linked transportation and
safety in youth (Staunton et al. 2003). However, our data stressed the importance of street
connectivity and give additional support to other findings suggesting that improvements on
road and pedestrian features in neighbourhoods and/or perceptions of road safety may be
important components of strategies for increasing availability to walk and cycle (Timperio
et al. 2004). Nevertheless, the relationship between the local neighbourhood and walking
and cycling is a complex issue. For example, living in an urban environment has been
associated with a greater number of pavements, which were a predictor of walking for
exercise, but were also an area of high crime, which is a deterrent for walking (Collins and
Kearns 2001). Thus it is possible that other characteristics of the environment are important
when mode of transport is the aim rather than walking or cycling related to overall physical
activity.
The strengths of this study include an important topic area, a large sample size, and
parent assessment of socio-economic position. Additionally the study is based in Portugal
and therefore provides information that can be contrasted with previous studies
conducted elsewhere. Nevertheless, the limitations of the study should be recognized.
The results of this study should be interpreted with the understanding that the data are
cross-sectional and thus it may be difficult to assign causality, and prevents causal
inferences being drawn. Further data are needed to replicate these findings using
longitudinal designs.
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Conclusion
This study showed that social (lower socio-economic position) and environmental (street
connectivity) factors are predictors of active transportation in adolescent girls. These
influences should be taken into account when developing strategies for enhancing physical
activity in young people.
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