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Abstract
The problem of physical inactivity is responsible for more than five million deaths per year. In view of this problem, 

active transportation (walking or cycling) is considered as an accessible, economical and sustainable method to increase 
daily physical activity in schoolchildren. In this context, the present study aims to evaluate the association between the 
perception of the characteristics of the environment and the type of transportation to and from school among Chilean 
adolescents. Through a quantitative, descriptive and cross-sectional approach, and by means of a non-random and conve-
nience sample, 753 high school students from public and private schools in the Maule region participated in the study. A 
battery of questionnaires with instruments validated in this population was applied, considering sociodemographic infor-
mation, perception of the environment and active transportation and physical activity. The results indicate that the most 
relevant environmental characteristics for active transportation are distance, density, local facilities, general infrastructure, 
maintenance, safety, bicycle and pedestrian network and connectivity. It is concluded that men have a higher perception 
of favorable characteristics for active transportation, coinciding with scientific studies. Finally, the predictive power of the 
models was higher for the home-to-school commute. 

Keywords: Physical activity, active transportation, built environment, students, school.

Resumen
El problema de la inactividad física es responsable de más de cinco millones de muertes al año. Ante este problema, el 

transporte activo (caminar o andar en bicicleta) es considerado como un método accesible, económico y sostenible para 
incrementar la actividad física diaria en escolares. En este contexto, el presente estudio tiene como objetivo evaluar la 
asociación entre la percepción de las características del entorno y el tipo de transporte hacia y desde la escuela en adoles-
centes chilenos. A través de un enfoque cuantitativo, de tipo descriptivo y de corte transversal, y por medio de una muestra 
no aleatoria y por conveniencia, se obtuvo una participación de 753 estudiantes de enseñanza secundaria pertenecientes 
a colegios públicos y privados de la región del Maule. Se aplicó una batería de cuestionarios con instrumentos validados 
en esta población, considerando información sociodemográfica, percepción del entorno y transporte activo y actividad 
física. Los resultados señalan que las características del entorno más relevantes para el transporte activo son distancia, 
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densidad, instalaciones locales, infraestructura en general, mantenimiento, seguridad, red de bicicletas y peatones y 
conectividad. Se concluye que los hombres tienen una mayor percepción de las características favorables para el trans-
porte activo, coincidiendo con estudios científicos. Finalmente, el poder de predicción de los modelos fue mayor en el 
trayecto de la casa al colegio.

Palabras clave: Actividad física, transporte activo, entorno construido, estudiantes, escuela.

Introduction
Physical inactivity is defined as non-compliance with the physical activity guidelines established by the World Health Or-

ganization (WHO), which in the case of children under 18 years of age are at least 60 minutes a day of aerobic activity at a 
moderate-vigorous intensity (WHO, 2020). However, global statistics up to 2022 indicate that 81% of adolescents aged 11-17 
years do not comply with these recommendations (WHO, 2021).  In the case of Chile, physical inactivity rates in the school 
population reach an alarming 69.1% (Aguilar-Farias et al., 2020; Ministerio del Deporte, 2021). Thus, physical inactivity re-
presents one of the main challenges for humanity, being responsible for 3.2 million deaths worldwide and putting pressure 
on health systems (Kohl et al., 2012; Lee et al., 2012). 

Factors contributing to physical inactivity in the school-age population include changes in the behaviors of the world’s popu-
lation, driven by technological advances and social changes, which have resulted in the adoption of new lifestyles marked by 
sedentary behaviors (Aguilar-Farias et al., 2020; WHO, 2018). In this context, the WHO identifies school as one of the causes of 
low levels of physical activity in the school population, as a result of long school days with low energy expenditure within the 
school environment (WHO, 2009), a situation that is supported by studies indicating that the times of greatest physical activity in 
the school environment are usually before classes (during transport), recess, during lunch and after school (Aznar et al., 2011).

In this scenario, the use of active transport, such as walking or cycling to and from school, presents an opportunity to in-
crease students’ physical activity levels (Stanley et al., 2015). This alternative is not only cost-effective, but also has a positive 
impact on the health of schoolchildren and contributes to the preservation of the environment (Aarts et al., 2013; Costa et 
al., 2019). This claim finds support in a systematic review with meta-analysis suggesting that active transport can contribute 
between 23% and 36% of daily physical activity in the school population (Martin et al., 2016). Another study underlines this 
relationship (Denstel et al., 2015) and it has even been considered as a strategy aligned with the United Nations Sustainable 
Development Goals (Salvo et al., 2021).

An association with reduced adiposity (Martin-Moraleda et al., 2022), improved academic performance (Ruiz-Ariza et 
al., 2015) and reduced risk of cardiovascular disease (De Nazelle et al., 2011) has also been observed. These findings have 
been corroborated by two systematic reviews that highlight the benefits of this type of intervention in educational settings 
(Larouche et al., 2022). 

The proportion of students who opt for active transport varies between countries (Uddin et al., 2019), and tends to gra-
dually decrease as the socio-economic level of each nation is considered (Carver et al., 2005; Frömel et al., 2020). In the Chi-
lean context, research on student transport patterns is still limited (Observatorio Urbano, 2010, 2016; Rodríguez-Rodríguez 
et al., 2017), with values exhibiting disparities across countries. However, the rates reported in Chilean studies are lower 
than those observed in several cities around the world.

Several factors influence the lack of active transport uptake during the school years, including demographic characteris-
tics, individual and family factors, school-related aspects such as the school environment, and neighborhood or city envi-
ronmental and organizational factors (Ikeda et al., 2018; McDonald, 2007). Research that has addressed existing barriers 
identifies parents as the main barrier to promoting active transport use (Dalton et al., 2011). A recent study supports this 
finding by noting that parents’ choice of how to transport their children is influenced by the distance between home and 
school (Mandic et al., 2020). 

Addressing the challenge of physical inactivity is a global concern; however, most research and public policy efforts 
focus predominantly on biological and behavioral factors in the population, with little effect (Bauman et al., 2012). In 
this context, evidence suggests that designing strategies to promote physical activity from a holistic perspective may be 
more successful (D’Haese et al, 2015; Sallis et al, 2008; Sarmiento et al., 2021). Under this premise, the ecological model 
of physical activity recognizes that physical activity behavior is influenced by multiple levels of interaction, ranging from 
individual to environmental factors and highlights the influence of these factors on decision-making to be physically 
active (Sallis et al., 2008). Thus, by intervening in each of these factors, it is possible to increase physical activity levels in 
the community (Sallis et al., 2008).

This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.
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Based on the ecological model (Sallis et al., 2008), several studies internationally investigate the impact of the characte-
ristics of the school environment, especially the built environment (streets, buildings, parks, etc.) on physical activity levels 
(Adams et al., 2014; Aubert et al., 2018; Cerin et al., 2013, 2015; Ding et al., 2012; Lee & Cubbin, 2009; Sarmiento et al., 2021). 
In this context, the ecological model provides a more complex analysis, allowing the school to be examined as a specific unit 
that interacts with its environment, including family, neighborhood and sport organizations (Calahorro, 2017; Fairclough et 
al, 2008; Knuth & Hallal, 2012; Santos et al, 2009; Velasquez et al, 2009). Numerous studies explore the connection between 
the environment (particularly the neighborhood) and physical activity levels in children and adolescents (Calahorro, 2017; 
Fairclough et al., 2008; Knuth & Hallal, 2012; Santos et al., 2009; Velasquez et al., 2009), concluding that it is essential to 
measure not only physical activity levels or how children transport themselves, but also all factors related to the ecological 
model that influence the decision to be physically active (Pan American Health Organization [PAHO], 2019). Under this idea, 
the present study aims to evaluate the association between the perception of the characteristics of the environment and 
the type of transport to and from school in Chilean adolescents.

Materials and Methods
The study is quantitative, descriptive-correlational, non-experimental and cross-sectional in secondary school students 

from educational establishments in the Maule region. This study is part of a larger study that seeks to evaluate an active 
transport educational intervention using the ecological model (Merellano-Navarro et al., 2024). The entire procedure was 
carried out following the Declaration of Helsinki and was approved by the Ethics Committee of the Universidad Católica del 
Maule, Chile (code: N°27-2024).

Participants
The sample was non-random and by convenience, composed of 753 secondary school students from educational es-

tablishments in the Maule region. The study established the following inclusion criteria: i) active enrolment in secondary 
education in one of the invited schools; ii) attendance on the day the questionnaires were administered; iii) acceptance of 
informed consent. The exclusion criteria were: iv) failure to answer the questionnaire in full. It should be noted that each 
parent or guardian of the student had to sign and authorize by means of an informed consent previously sent, respecting 
the Helsinki declaration of 1,964 and its subsequent updates.

Instruments
A battery of questionnaires including instruments validated in this population were applied, covering areas such as socio-

demographic information, physical activity and perception of the environment and active transport. The application of the 
instruments was carried out by students in their final year of Physical Education Pedagogy, trained in the application of the 
instruments, during class time, always in the presence of teachers from each establishment, with a duration of 60 minutes.  

Socio-Demographic Information
Data such as name, age, gender, nationality, type of school, type of transport to and from school, location of school and 

whether or not they have any diagnosed pathology were requested. 

Level of Physical Activity
The International Physical Activity Questionnaire (IPAQ) was used. The short version was used, consisting of seven ques-

tions that provide valid information on the time spent in moderate and vigorous intensity activities, walking and sitting 
(Hagstro et al, 2006). By quantifying daily activities during one week (frequency), compliance with WHO physical activity 
recommendations was calculated.

Perception of the Environment 
The use of the Alpha Project Perceptions of the Environment, Active Transportation and Physical Activity Questionnaire, 

Long Version (ALPHA environmental questionnaires) (Spittaels et al., 2010), was considered in order to measure students’ 
perceptions according to certain environmental aspects of physical activity in the general adult population and in school 
population. This questionnaire comprises 49 items grouped into nine themes with their respective sub-themes and res-
ponse scales. It has been validated in Spanish (Garcia-Cervantes et al., 2014) and includes questions on: type of residences 
in the neighborhood (three items), distance to facilities (eight items), infrastructure for pedestrians and cyclists in the 
neighborhood (four items), maintenance of infrastructure for pedestrians and cyclists (three items), neighborhood safety 
(six items), how pleasant the neighborhood is for walking or cycling (four items), network for pedestrians and cyclists (four 
items), home environment (six items) and school environment (eleven items). By means of a syntax, a score is generated 
for: i) density, ii) distance to local facilities, iii) total infrastructure, iv) cycling infrastructure, v) walking infrastructure, vi) 
maintenance, vii) total safety, viii) safety from crime, ix) safety from traffic, x) pleasantness, xi) aesthetics, xii) cycling and 
pedestrian network, xiii) connectivity, xiv) home environment and xv) school environment.
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Procedure
Authorization was formally requested from the directors and teachers of the participating schools by means of a letter and an 

explanatory meeting. Subsequently, a meeting was held with the students, where they were invited to participate and the purposes 
and scope of the study were explained to them. At that time, they were given the informed consent form for parental signature 
and informed assent. The data collection was carried out on a second day, virtually and in the computer rooms of these establis-
hments, where the voluntary nature and anonymity of their participation was again explained to them. The research team was 
present at all times to guide the students on how to complete and answer each item according to the corresponding section.

Statistical Analysis
Statistical analysis was performed using IBM SPSS Statistics 27.0.1 software. In order to determine the normality of the 

sample, the Kolmogorov-Smirnov test was applied. The characteristics of the sample were obtained through a descriptive 
analysis, using means ± standard deviation for continuous variables by means of the students t-test, and frequency distri-
bution with the chi-square test for categorical variables, estimating a statistical significance of p ≤ .05. The response format 
is varied, taking into account the peculiarities of the variable formulated, so that Likert-type responses are found, with varia-
bles of four to five possibilities, in addition to the perception of each individual with respect to the amount of PA performed 
over the course of a week. Finally, a binary logistic regression analysis was performed, with type of transport to and from 
school as the dependent variable, including all the variables from the environmental perceptions questionnaire together 
with sex and age as independent variables. The final model was obtained using the backward wald method.

Results
Table 1 presents the characteristics of the sample assessed, separated by total population, men and women. The mean age for 

the total group was 15.1 years (15.08 ± 1.4 in males vs. 15.2 ± 1.5 in females). Of the students, 70.3% were from urban schools. 

Table 1
Characteristics of the Sample

Variable All (n = 753) Female (n = 292) Male (n = 461) p

Age 15.11 ± 1.42 15.15 ± 1.50 15.08 ± 1.4 .54

Geographical location

Urban 529 (70.3%) 199 (68.2%) 330 (71.6%)
.00

Rural 224 (29.7%) 93 (31.8%) 131 (28.4%)

Journey to school

Motorised transport 534 (71.7%) 218 (76.5%) 316 (68.7%)
.02

Active Transport 211 (28.3%) 67(23.5%) 144 (31.3%)

Type of Active Transport to school

Walking 175 (23.3%) 63 (21.6%) 112 (24.3%)
.00

Bicycle 39 (5.2%) 7 (2.4%) 32 (7%)

Journey from school

Motorised transport 244 (32.8%) 120 (42.1%) 124 (27%)
.00

Active Transport 501 (67.2%) 165 (57.9%) 336 (73%)

Type of Active Transport from school

Walking 242 (32.2%) 88 (30.1%) 154 (33.5%) .00

Bicycle 39 (5.2%) 7 (2.4%) 32 (7%)

Sedentary Behaviour (min) 334.52 ± 248.61 373.15 ± 281.08 310.05 ± 222.51 .00

Total METs in a Week 1,763.30 ± 1,590.17 2,580.78 ± 2,625.80 2,716.25 ± 3,458.88 .01

Physical Activity

Low 171 (22.7%) 84 (28.8%) 87 (18.9%)

.03Moderate 354 (47.0%) 155 (53.1%) 199 (43.2%)

High 228 (30.3%) 53 (18.2%) 175 (38.0%)

WHO Recommendations

Yes 23 (3.1%) 2 (0.7%) 21 (4.6%)

No 730 (96.9%) 290 (99.3%) 440 (95.4%)
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In relation to the type of transport used, 71.7% of the students use motorized transport to travel to school, a figure that 
drops to 32.8% for the journey home, while 28.3% use active transport for the journey to school and 67.2% for the journey 
home. Regarding the type of active transport used, 23.3% walk to school and 5.2% cycle to school, while 32.2% walk to 
school and 5.2% cycle home. 

For sedentary behavior values, the total group averages 334.52 minutes per day, with females having significantly higher 
values. For the level of physical activity, 47% of the total group reported a moderate level of physical activity and 30.3% a 
high level. When comparing by gender, 38% of men reported a high level of physical activity, while in women the percentage 
dropped to 18%. Finally, 96.9% of the sample studied did not meet the WHO physical activity recommendations.

Table 2 presents the results of the perception of the environment as a function of gender. Distance, maintenance, plea-
sure, aesthetics, connectivity, home environment and school environment showed statistically significant differences bet-
ween men and women. In pleasure, aesthetics, connectivity and home environment, the perception was higher in females.

Table 2
Gendered Perceptions of the Environment

Variable All (n = 753) Female (n = 285) Male (n = 459) p
Density 113.74 ± 55.86 110.56 ± 52.66 115.75 ± 57.76 .21

Distance 24.20 ± 6.67 25.10 ± 6.62 23.62 ± 6.64 .00
Cycling infrastructure 4.39 ± 2.14 4.30 ± 2.10 4.45 ± 2.16 .33
Walking infrastructure 10.23 ± 3.47 10.06 ± 3.52 10.34 ± 3.44 .28

Maintenance 6.96 ± 2.91 6.67 ± 2.85 7.14 ± 2.94 .02
Security against crime 9.28 ± 2.35 9.22 ± 2.34 9.31 ± 2.36 .57

Traffic safety 9.25 ± 2.62 9.15 ± 2.73 9.32 ± 2.56 .37
Pleasure 12.35 ± 2.02 12.62 ± 1.93 12.18 ± 2.06 .03

Aesthetics 9.25 ± 1.63 9.52 ± 1.58 9.08 ± 1.64 .00
Connectivity 7.76 ± 2.10 7.78 ± 2.04 7.74 ± 2.13 .03

Home environment 4.74 ± 0.44 4.77 ± 0.42 4.73 ± 0.45 .03
School environment 6.80 ± 1.39 6.80 ± 1.29 6.80 ± 1.44 .01

Tables 3 and 4 present the results of the predictive model of the characteristics of the built environment for the type 
of transport to and from school. The results show as a significant model for predicting transport to school (table 3), the 
characteristics of distance (OR = 0.953), walking infrastructure (OR = 1.043), neighborhood amenity (OR = 0.602), neighbor-
hood aesthetics (OR = 1.290), walking and cycling network (OR = 1.356), connectivity (OR = 0.663), home environment (OR = 
0.582), school environment (OR = 1.185) and age (OR = 0.887). The significant prediction model of the characteristics of the 
built environment and the way they walk from school to home (table 4) presents as predictors: walking infrastructure (OR = 
1.151), cycling infrastructure (OR = 0.925), pleasure offered by the neighborhood (OR = 0.907), walking and cycling network 
(OR = 1.232), connectivity (OR = 0.770), home environment (OR = 0.581), age (OR = 1.131), being female (OR = 0.566) and 
being male (OR = 1.210).

Table 3
Binary Logistic Regression Model for Perception of the Built Environment as a Predictor of Type of Transport to School

R2 Cox y 
Snell

95% C.I. para EXP(B)
β DE. Wald p OR Lower Upper

Distance

.093

-0.048 0.015 10.336 .001 0.953 0.925 0.981
Infrastructure Walking 0.147 0.053 7.565 .006 1.158 1.043 1.286

Pleasure -0.298 0.107 7.812 .005 0.742 0.602 0.915
Aesthetics 0.254 0.131 3.764 .052 1.290 0.997 1.668

Web 0.305 0.104 8.588 .003 1.356 1.106 1.663
Connectivity -0.411 0.138 8.908 .003 0.663 0.506 0.868

Home Environment -0.541 0.202 7.144 .008 0.582 0.392 0.866
School Environment 0.169 0.073 5.345 .021 1.185 1.026 1.368

Age -0.120 0.065 3.436 .064 0.887 0.781 1.007
Constant 3.900 1.695 5.293 .021 49.388

Note. Predictor variables: (Constant), Age, Home Environment, School Environment, Distance, Connectivity, Aesthetics, 
Infrastructure Walking, Pleasure, Networking.
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Table 4
Linear Regression Model for Built Environment Perception as a Type Predictor of School-to-Home Transportation 

R2 Cox 
y Snell

95% C.I. para EXP(B)

β DE. Wald p OR Lower Upper

Walking Infrastructure

.082

0.141 0.049 8.366 .004 1.151 1.046 1.266

Bicycle Infrastructure -0.078 0.045 2.974 .085 0.925 0.846 1.011

Pleasure -0.098 0.044 4.889 .027 0.907 0.832 0.989

Network 0.208 0.096 4.676 .031 1.232 1.020 1.488

Connectivity -0.261 0.127 4.223 .040 0.770 0.601 0.988

Home Environment -0.543 0.214 6.443 .011 0.581 0.382 0.884

Age 0.123 0.061 4.098 .043 1.131 1.004 1.273

Female Gender -0.569 0.900 0.400 .527 0.566 0.097 3.302

Gender Male 0.194 0.896 0.047 .828 1.215 0.210 7.027

Constant 2.160 1.705 1.604 .205 8.669    

Note. Predictor variables in the model: (Constant), Gender, Safety_Crime, 3. Age, Environment_Home, Connectivity, Dis-
tance, Infrastructure_Bicycle, Infrastructure_Walking, Pleasure, Network.

Discussion
The rate of active transport use in the sample studied differed according to the journey, being higher on the journey 

from school to home. Furthermore, on both routes, the rate of active transport use was higher among men. Previous 
studies carried out in Chile only present data in relation to the type of transport to school (Observatorio Urbano, 2010; 
Rodríguez-Rodríguez et al., 2017), being these results lower than those obtained in this sample (8.9% and 18.1% respec-
tively), however, the results of the present study, presents that the rates in both journeys (to and from school) are lower 
than those obtained in the cities of Bogotá (72.14%) and Helsinki (81.1%) (González et al., 2020). The type of active trans-
port is also an element of analysis, with 23.3% of students walking to school versus 32.2% walking home from school and 
only 5.2% cycling both ways. These values are lower than those reported in developed countries, where more than 60% of 
schoolchildren walk to and from school (Rodríguez-López et al., 2013; Vanwolleghem et al., 2016) and 31.8% use bicycles 
as a means of transport (Aarts et al., 2013). These differences could be due to the culture of each country, where Chile, as 
a middle-income country, differs in terms of infrastructure conducive to active transport (Buehler & Pucher, 2012). In addi-
tion, safety in Latin American countries is a variable to consider, which may explain the lower results in Chile (Aarts et al., 
2013; Rodríguez-Rodríguez et al., 2017). Under this idea, the design of active transport promotion strategies is supported 
(Ministerio de Sanidad de España, 2022; Gálvez-Fernández et al., 2021; Mandic et al., 2016), however, all of them have been 
tested in high-income country contexts. In this line, the Chilean MO-VES study, which underpins this research, responds to 
the call to design strategies adjusted to the local reality, in order to promote active transport in the Chilean school popula-
tion (Merellano-Navarro et al., 2024).

The results of the study show statistically significant differences between men and women in energy expenditure 
(2,716.25 ± 3,458.88 versus 2,580.78 ± 2,625.80 respectively) and sedentary behavior (373.15 ± 281.08 versus 310.05 ± 
222.51 minutes respectively). These results are in line with those reported in the 2021 national survey of physical activity 
habits in Chile, which indicates that women between the ages of 11 and 17 years present a higher level of inactivity than 
men (Ministerio del Deporte, 2021). A similar situation has been reported in another study, where these differences are 
maintained, being significantly lower in males (p ≤ .05) (63 minutes difference between males and females) (Aguilar-Farias 
et al., 2021). These values are worrying due to the positive relationship between more time spent in sedentary behavior and 
a higher risk factor for chronic non-communicable diseases (Bácsné et al., 2023; García-Monteagudo, 2019).  

In relation to the perception of the built environment and gender, men show a greater positive appreciation according 
to the indicators of infrastructure, maintenance and safety, however, only in the perception of distance, maintenance, 
pleasure, connectivity, home environment and school there are statistically significant differences with women (p ≤ .05). 
These results may be due to the fact that men tend to make greater use of the infrastructure available for walking, cycling, 
or other means of transport; and that they (women) are influenced by the perception of safety in use, which, despite not 
showing statistically significant differences, did show higher rates in men, which means that they perceive themselves to 
be at less risk of being victims of robbery and mugging while doing physical activity. This is consistent with the results of 
international studies (Jacobsen, 2003; Márquez, 2015; Veitch et al., 2017) and a quality of urban life report developed by the 
Chilean Ministry of Housing and Urban Planning (MINVU), which indicates that women are more insecure when walking in 
the streets and green areas during the day (MINVU, 2018). In this sense, different studies affirm that traffic safety corres-
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ponds to an important variable to consider for the adoption of the type of transport for their children, as the safety of their 
children is paramount, affecting the decision making of the form of transport (Giles-Corti et al., 2009; Rodríguez-López et 
al., 2013; Smith et al., 2019).

As for the perception of women, they had a higher appreciation in the variables of aesthetics, connectivity and home 
environment; with which it can be inferred that in general they have a higher appreciation for the aesthetics of the built 
environment of the neighborhood in which they live and how this impacts on the decision of the type of transport they use 
(Ries et al., 2008). Another relevant result is that, in the pleasure dimension, women have significantly higher values than 
men. Evidence indicates that a more pleasant and enjoyable environment, such as the presence of recreational and/or 
green areas, can act as motivating agents towards the practice of active transport and/or physical activity (Ries et al., 2008), 
likewise, it could be affirmed that when there is a greater and better dedication towards the creation and maintenance of 
the safe environment, it moves towards more active lifestyles, which could contribute to avoid sedentary behaviors and 
thus decrease the high rates of sedentary behavior in children (Smith et al., 2019).

When comparing the results of the perception of the environment with similar studies, values stand out that differ from 
international studies and are relevant to analyses (Herrador-Colmenero et al., 2015; Oliveira et al., 2020). In the case of 
the perception of distance as an agent that hinders the choice of active transport, the results of this study indicate values 
that are higher than those of a Spanish study (Orzanco-Garralda et al., 2016) and another Portuguese study (Santos et al., 
2009), which may respond to the characteristics of Chile’s educational system, in which the choice of educational establis-
hment is not conditioned by the proximity to the neighborhood, but rather by the quality offered and the accessibility of 
payment (Bellei & Munoz, 2023). On the other hand, the accessibility of infrastructure for walking and cycling is also lower 
(Herrador-Colmenero et al., 2015; Oliveira et al., 2020). These results were expected, due to the low km2 built in Chile for 
these purposes in contrast to developed countries (Vega et al., 2024). One element that is relevant and deserves attention 
is the low scores found in perception of the home and school environment, which means that access to everything needed 
for active transport at school or home is insufficient. In relation to this, the results may be influenced by socio-economic 
status, which in Latin American countries is a determinant of access to and quality of the built environment (streets, parks, 
pavements, etc.) (Buehler & Pucher, 2012). 

The results of the regression models show the association of the perception of the characteristics of the environ-
ment with the type of transport to and from school. The first model presented (table 3) shows the variables that are 
significant in predicting the type of transport to school, being composed of distance to school, walking infrastructure, 
pleasure offered by the environment, neighborhood aesthetics, road network, road connectivity, home and school en-
vironment to offer active transport, and finally, age. All these characteristics are positively associated with the choice of 
active transport to school. The association of distance to school (OR = 953) stands out, being widely referenced by other 
studies, which indicate that distance is a determinant when opting for the type of transport to school (Aarts et al., 2013; 
Rodríguez-Rodríguez et al., 2017). On the other hand, the relevance of walking infrastructure, enjoyment, connectedness, 
connectivity and aesthetics are predictors of the type of transport. Several studies deepen these associations, pointing 
out that home, neighborhood and school environment characteristics predict walking or cycling as a mode of transport, 
suggesting an important predictive role of social and environmental characteristics with the type of transport (walking 
and cycling) to school (Aarts et al., 2013; Ding et al., 2012; Sarmiento et al., 2021). Finally, the age component, which indi-
cates that for each year of school age, the probability of using active transport increases by 8.9%. This is consistent with 
the findings of a Danish study, which indicates that the higher the age, the higher the percentage of schoolchildren who 
use active transport (Cooper et al., 2005). On the other hand, the significant prediction model of the form of transport 
from school (table 4) presents almost the same associated variables as the previous model; however, gender stands 
out as a predictor of the type of transport, with males having a higher OR. This is consistent with the results of several 
studies that show a higher prevalence of active transportation in men (Rodríguez-Rodríguez et al., 2017), which, in Latin 
American contexts, may be a variable to consider due to the safety factor that is relevant for parents (Smith et al., 2015). 
Both models incorporate important characteristics associated with the accessibility of infrastructure that favours active 
transport, which, by their nature and in accordance with the ecological model of physical activity, transcend the possibili-
ty of change of the schoolchild or family, as well as the school. Scientific evidence indicates that by intervening in quality 
and conducive infrastructure, this will have an impact on the population’s healthy habits (Ding et al., 2012; Sallis et al., 
2015; Sarmiento et al., 2021).         

A curious result was that in both models the characteristics related to safety against traffic and crime were not asso-
ciated, so it was not possible to incorporate them into the final model. As mentioned above, the perception of safety is 
relevant for parents, being a determinant for the choice of type of transport for their children (Smith et al., 2015), however, 
apparently, in the Chilean context and at the time the study was conducted, it was not a relevant variable, however, we 
believe the need to delve deeper into this area, especially in the facilitators and barriers to the choice of type of transport 
in the Chilean context. 
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Conclusions
The present study assessed the association between the perception of environmental characteristics and the type of 

transport to and from school in Chilean adolescents. Environmental characteristics associated with distance, infrastructure, 
aesthetics, pleasure and connectivity were associated with the type of transport chosen. The predictive power of the mo-
dels is higher for the home-to-school journey. On the other hand, men have a higher perception of the characteristics for 
active transport, consistent with scientific studies. 

The results of this study provide data that could enhance the Chilean evidence on active travel patterns in school-
children, as an input that could be relevant for the strengthening of public policies that directly benefit the school 
population.

The study has limitations, such as the low number of participants, the low heterogeneity of cities and the fact that it did 
not study a representative sample, situations that do not allow us to generalize the findings. Another limitation is the lack of 
a socio-economic distinction between schools, which, in the Chilean context, could influence the environment. The strength 
of this study is to investigate variables for which so far there is little scientific evidence in the Chilean population, which will 
be useful to prevent and treat the problem of physical inactivity.

Ethics Committee Statement
The study was conducted in accordance with the Declaration of Helsinki and was approved by the Ethics Committee of 

the Universidad Católica del Maule (N° 27-2024).  

Conflict of Interest Statement
The authors declare no conflict of interest.

Funding
This work was funded by a grant from the Chilean National Agency for Research and Development (ANID) awarded to 

E.M.-N., through FONDECYT (code: 11240343).

Authors’ Contribution
Conceptualization EM-N y AG-C.; Methodology EMN y AGC.; Software EMN.; Validation EMN y AGC.; Formal Analysis X.X.; 

Investigation JA-P.., OC-L, CH-P, CT-P; Resources X.X.; Data Curation JA-P, OC-L, CH-P, CT-P ; Writing – Original Draft E.M-N, 
JA-P., OC-L, CH-P, C. T-P.; Writing – Review & Editing EM-N y AG-C.; Visualization EM-N y AG-C.; Supervision EM-N y AG-C.; 
Project Administration EM-N.; All authors have read and agree with the published version of the manuscript.

Data Availability Statement
Data available on request from the author of the correspondence (andres.godoy@uautonoma.cl).

References
Aarts, M.-J., Mathijssen, J. J. P., van Oers, J. A. M., & Schuit, A. J. (2013). Associations between environmental characteristics and 

active commuting to school among children: a cross-sectional study. International Journal of Behavioral Medicine, 20(4), 
538-555. https://doi.org/10.1007/s12529-012-9271-0 

Adams, M. A., Frank, L. D., Schipperijn, J., Smith, G., Chapman, J., Christiansen, L. B., Coffee, N., Salvo, D., du Toit, L., Dygrýn, 
J., Hino, A. A. F., Lai, P.-C., Mavoa, S., Pinzón, J. D., Van de Weghe, N., Cerin, E., Davey, R., Macfarlane, D., Owen, N., 
& Sallis, J. F. (2014). International variation in neighborhood walkability, transit, and recreation environments using 
geographic information systems: the IPEN adult study. International Journal of Health Geographics, 13(1), 43. https://doi.
org/10.1186/1476-072X-13-43 

Aguilar-Farias, N., Miranda-Marquez, S., Martino-Fuentealba, P., Sadarangani, K. P., Chandia-Poblete, D., Mella-Garcia, C., 
Carcamo-Oyarzun, J., Cristi-Montero, C., Rodriguez-Rodriguez, F., Delgado-Floody, P., Von Oetinger, A., Balboa-Castillo, 
T., Peña, S., Cuadrado, C., Bedregal, P., Celis-Morales, C., Garcia-Hermoso, A., & Cortínez-O’Ryan, A. (2020). 2018 Chilean 
Physical Activity report card for children and adolescents: Full report and international comparisons. Journal of Physical 
Activity & Health, 17(8), 807-815. https://doi.org/10.1123/jpah.2020-0120 

Aguilar-Farias, N., Toledo-Vargas, M., Miranda-Marquez, S., Cortinez-O’Ryan, A., Cristi-Montero, C., Rodriguez-Rodriguez, 
F., Martino-Fuentealba, P., Okely, A. D., & Del Pozo Cruz, B. (2020). Sociodemographic predictors of changes in physical 

mailto:andres.godoy@uautonoma.cl
https://doi.org/10.1007/s12529-012-9271-0
https://doi.org/10.1186/1476-072X-13-43
https://doi.org/10.1186/1476-072X-13-43
https://doi.org/10.1123/jpah.2020-0120


PE
RC

EP
TI

O
N

 O
F 

TH
E 

EN
VI

RO
N

M
EN

T 
FO

R 
A

CT
IV

E 
TR

A
N

SP
O

RT
A

TI
O

N
 IN

 H
IG

H
 S

CH
O

O
L 

ST
U

D
EN

TS
 IN

 C
H

IL
E

PERCEPTION OF THE ENVIRONMENT FOR ACTIVE TRANSPORTATION IN HIGH SCHOOL STUDENTS IN CHILE
Eugenio Merellano-Navarro et al.

87

Cultura, Ciencia y Deporte  |  AÑO 2025  |  VOL. 20  |  NUM. 63  |  2215  |  España  |  ISSN 1696-5043

activity, screen time, and sleep among toddlers and preschoolers in Chile during the COVID-19 pandemic. International 
Journal of Environmental Research and Public Health, 18(1), 176. https://doi.org/10.3390/ijerph18010176

Aguilar-Farias, N., Toledo-Vargas, M., Miranda-Marquez, S., Cortinez-O, A., Cristi-Montero, C., Rodriguez-Rodriguez, F., 
Martino-Fuentealba, P., Okely, A. D., & del Pozo Cruz, B. (2020). Sociodemographic Predictors of Changes in Physical 
Activity, Screen Time, and Sleep among Toddlers and Preschoolers in Chile during the COVID-19 Pandemic. International 
Journal of Environmental Research and Public Health, 18(1), 176. https://doi.org/10.3390/ijerph18010176  

Aubert, S., Barnes, J. D., Abdeta, C., Abi Nader, P., Adeniyi, A. F., Aguilar-Farias, N., Andrade Tenesaca, D. S., Bhawra, J., 
Brazo-Sayavera, J., Cardon, G., Chang, C.-K., Delisle Nyström, C., Demetriou, Y., Draper, C. E., Edwards, L., Emeljanovas, 
A., Gába, A., Galaviz, K. I., González, S. A., … Tremblay, M. S. (2018). Global matrix 3.0 physical activity Report Card grades 
for children and youth: Results and analysis from 49 countries.  Journal of Physical Activity & Health, 15(S2), S251-S273. 
https://doi.org/10.1123/jpah.2018-0472 

Aznar, S., Naylor, P. J., Silva, P., Pérez, M., Angulo, T., Laguna, M., Lara, M. T., & López-Chicharro, J. (2011). Patterns of 
physical activity in Spanish children: a descriptive pilot study: Children’s physical activity patterns. Child: Care, Health and 
Development, 37(3), 322-328. https://doi.org/10.1111/j.1365-2214.2010.01175.x 

Bácsné Bába, É., Müller, A., Pfau, C., Balogh, R., Bartha, É., Szabados, G., Bács, Z., Ráthonyi-Ódor, K., & Ráthonyi, G. (2023). 
Sedentary behavior patterns of the Hungarian adult population.  International Journal of Environmental Research and 
Public Health, 20(3). https://doi.org/10.3390/ijerph20032702 

Bauman, A. E., Reis, R. S., Sallis, J. F., Wells, J. C., Loos, R. J. F., Martin, B. W., & Lancet Physical Activity Series Working Group. 
(2012). Correlates of physical activity: why are some people physically active and others not? Lancet, 380(9838), 258-271. 
https://doi.org/10.1016/S0140-6736(12)60735-1 

Bellei, C., & Munoz, G. (2023). Models of regulation, education policies, and changes in the education system: a long-term 
analysis of the Chilean case. Journal of Educational Change, 24(1), 49-76. https://doi.org/10.1007/s10833-021-09435-1 

Buehler, R., & Pucher, J. (2012). Walking and Cycling in Western Europe and the United States. TR News, 34-42.

Calahorro, F. (2017). Patterns, Division and Guidelines of Physical Activity: The importance of physical activity at school on 
maximum oxygen consumption / Patrons, fraccionament i directrius de l’activitat física: la rellevància de l’activitat física 
escolar sobre el consum. Apunts: Educació Física i Esports, 128. https://revista-apunts.com/patrones-fraccionamiento-y-
directrices-de-la-actividad-fisica-la-relevancia-de-la-actividad-fisica-escolar-sobre-el-consumo-maximo-de-oxigeno/ 

Carver, A., Salmon, J., Campbell, K., Baur, L., Garnett, S., & Crawford, D. (2005). How do perceptions of local neighborhood relate 
to adolescents’ walking and cycling? American Journal of Health Promotion, 20(2), 139-147. https://doi.org/10.4278/0890-
1171-20.2.139 

Cerin, E., Cain, K. L., Conway, T. L., Van Dyck, D., Hinckson, E., Schipperijn, J., De Bourdeaudhuij, I., Owen, N., Davey, R. C., 
Hino, A. A. F., Mitáš, J., Orzanco-Garralda, R., Salvo, D., Sarmiento, O. L., Christiansen, L. B., Macfarlane, D. J., Schofield, G., 
& Sallis, J. F. (2014). Neighborhood environments and objectively measured physical activity in 11 countries. Medicine and 
Science in Sports and Exercise, 46(12), 2253-2264. https://doi.org/10.1249/MSS.0000000000000367 

Cerin, E., Conway, T. L., Cain, K. L., Kerr, J., De Bourdeaudhuij, I., Owen, N., Reis, R. S., Sarmiento, O. L., Hinckson, E. A., Salvo, 
D., Christiansen, L. B., Macfarlane, D. J., Davey, R., Mitáš, J., Aguinaga-Ontoso, I., & Sallis, J. F. (2013). Sharing good NEWS 
across the world: developing comparable scores across 12 countries for the Neighborhood Environment Walkability 
Scale (NEWS). BMC Public Health, 13(1), 309. https://doi.org/10.1186/1471-2458-13-309 

Cooper, A. R., Andersen, L. B., Wedderkopp, N., Page, A. S., & Froberg, K. (2005). Physical activity levels of children who 
walk, cycle, or are driven to school.  American Journal of Preventive Medicine,  29(3), 179-184. https://doi.org/10.1016/j.
amepre.2005.05.009 

Costa, J., Adamakis, M., O’Brien, W., & Martins, J. (2020). A scoping review of children and adolescents’ active travel in 
Ireland.  International Journal of Environmental Research and Public Health,  17(6), 2016. https://doi.org/10.3390/
ijerph17062016 

Dalton, M. A., Longacre, M. R., Drake, K. M., Gibson, L., Adachi-Mejia, A. M., Swain, K., Xie, H., & Owens, P. M. (2011). Built 
environment predictors of active travel to school among rural adolescents. American Journal of Preventive Medicine, 40(3), 
312-319. https://doi.org/10.1016/j.amepre.2010.11.008 

de Nazelle, A., Nieuwenhuijsen, M. J., Antó, J. M., Brauer, M., Briggs, D., Braun-Fahrlander, C., Cavill, N., Cooper, A. R., 
Desqueyroux, H., Fruin, S., Hoek, G., Panis, L. I., Janssen, N., Jerrett, M., Joffe, M., Andersen, Z. J., van Kempen, E., Kingham, 
S., Kubesch, N., … Lebret, E. (2011). Improving health through policies that promote active travel: a review of evidence 
to support integrated health impact assessment.  Environment International,  37(4), 766-777. https://doi.org/10.1016/j.
envint.2011.02.003 

Denstel, K. D., Broyles, S. T., Larouche, R., Sarmiento, O. L., Barreira, T. V., Chaput, J.-P., Church, T. S., Fogelholm, M., Hu, G., 
Kuriyan, R., Kurpad, A., Lambert, E. V., Maher, C., Maia, J., Matsudo, V., Olds, T., Onywera, V., Standage, M., Tremblay, M. S., 

https://doi.org/10.3390/ijerph18010176
https://doi.org/10.3390/ijerph18010176
https://doi.org/10.1123/jpah.2018-0472
https://doi.org/10.1111/j.1365-2214.2010.01175.x
https://doi.org/10.3390/ijerph20032702
https://doi.org/10.1016/S0140-6736(12)60735-1
https://doi.org/10.1007/s10833-021-09435-1
https://revista-apunts.com/patrones-fraccionamiento-y-directrices-de-la-actividad-fisica-la-relevancia-de-la-actividad-fisica-escolar-sobre-el-consumo-maximo-de-oxigeno/
https://revista-apunts.com/patrones-fraccionamiento-y-directrices-de-la-actividad-fisica-la-relevancia-de-la-actividad-fisica-escolar-sobre-el-consumo-maximo-de-oxigeno/
https://doi.org/10.4278/0890-1171-20.2.139
https://doi.org/10.4278/0890-1171-20.2.139
https://doi.org/10.1249/MSS.0000000000000367
https://doi.org/10.1186/1471-2458-13-309
https://doi.org/10.1016/j.amepre.2005.05.009
https://doi.org/10.1016/j.amepre.2005.05.009
https://doi.org/10.3390/ijerph17062016
https://doi.org/10.3390/ijerph17062016
https://doi.org/10.1016/j.amepre.2010.11.008
https://doi.org/10.1016/j.envint.2011.02.003
https://doi.org/10.1016/j.envint.2011.02.003


PE
RC

EP
TI

O
N

 O
F 

TH
E 

EN
VI

RO
N

M
EN

T 
FO

R 
A

CT
IV

E 
TR

A
N

SP
O

RT
A

TI
O

N
 IN

 H
IG

H
 S

CH
O

O
L 

ST
U

D
EN

TS
 IN

 C
H

IL
E

PERCEPTION OF THE ENVIRONMENT FOR ACTIVE TRANSPORTATION IN HIGH SCHOOL STUDENTS IN CHILE
Eugenio Merellano-Navarro et al.
88

Cultura, Ciencia y Deporte  |  AÑO 2025  |  VOL. 20  |  NUM. 63  |  2215  |  España  |  ISSN 1696-5043

… ISCOLE Research Group. (2015). Active school transport and weekday physical activity in 9-11-year-old children from 
12 countries. International Journal of Obesity Supplements, 5(2), S100-6. https://doi.org/10.1038/ijosup.2015.26 

Dhaese, S., Greet, C., & Benedicte, D. (2015). The Environment And Physical Activity. En M. L. Frelut (Ed.), The ECOG’s eBook 
on Child and Adolescent Obesity. https://ebook.ecog-obesity.eu/chapter-society-communication-environment-obesity/
environment-physical-activity/ 

Ding, D., Sallis, J. F., Conway, T. L., Saelens, B. E., Frank, L. D., Cain, K. L., & Slymen, D. J. (2012). Interactive effects of built 
environment and psychosocial attributes on physical activity: a test of ecological models. Annals of Behavioral Medicine: A 
Publication of the Society of Behavioral Medicine, 44(3), 365-374. https://doi.org/10.1007/s12160-012-9394-1 

Fairclough, S. J., Butcher, Z. H., & Stratton, G. (2008). Primary school children’s health-enhancing physical activity patterns: 
the school as a significant environment? Education 3-13, 36(4), 371-381. https://doi.org/10.1080/03004270801959676 

Frömel, K., Groffik, D., Mitáš, J., Dygrýn, J., Valach, P., & Šafář, M. (2020). Active travel of Czech and Polish adolescents in 
relation to their well-being: Support for physical activity and health. International Journal of Environmental Research and 
Public Health, 17(6), 2001. https://doi.org/10.3390/ijerph17062001 

Gálvez-Fernández, P., Saucedo-Araujo, R. G., Campos-Garzón, P., Aranda-Balboa, M. J., Molina-Soberanes, D., Segura-
Díaz, J. M., Herrador-Colmenero, M., Huertas-Delgado, F. J., Villa-González, E., Barranco-Ruiz, Y., & Chillón, P. (2020). El 
desplazamiento activo al centro educativo e indicadores de salud asociados: protocolo de evaluación del estudio PACO 
“Pedalea y Anda al Colegio” y su aplicación en educación secundaria (Active commuting to school and associated health 
indicators: eval. Retos Digitales, 39, 649-657. https://doi.org/10.47197/retos.v0i39.80906 

García Monteagudo, D. (2019). Percepciones escolares del medio rural mediante sus representaciones pictóricas: Brasil, 
Colombia y España. Revista Historia de la Educación Colombiana, 23(23), 193-224. https://doi.org/10.22267/rhec.192323.61 

García-Cervantes, L., Martinez-Gomez, D., Rodriguez-Romo, G., Cabanas-Sanchez, V., Marcos, A., & Veiga, O. L. (2014). 
Reliability and validity of an adapted version of the ALPHA environmental questionnaire on physical activity in Spanish 
youth. Nutrición Hospitalaria: Órgano Oficial de La Sociedad Española de Nutrición Parenteral y Enteral, 30(5), 1118-1124. 
https://doi.org/10.3305/nh.2014.30.5.7769 

Giles-Corti, B., Kelty, S. F., Zubrick, S. R., & Villanueva, K. P. (2009). Encouraging walking for transport and physical activity 
in children and adolescents: how important is the built environment? Sports Medicine (Auckland, N.Z.), 39(12), 995-1009. 
https://doi.org/10.2165/11319620-000000000-00000 

González, S. A., Sarmiento, O. L., Lemoine, P. D., Larouche, R., Meisel, J. D., Tremblay, M. S., Naranjo, M., Broyles, S. T., 
Fogelholm, M., Holguin, G. A., Lambert, E. V., & Katzmarzyk, P. T. (2020). Active school transport among children 
from Canada, Colombia, Finland, South Africa, and the United States: A tale of two journeys.  International Journal of 
Environmental Research and Public Health, 17(11), 3847. https://doi.org/10.3390/ijerph17113847 

Hagströmer, M., Oja, P., & Sjöström, M. (2006). The International Physical Activity Questionnaire (IPAQ): a study of concurrent 
and construct validity. Public Health Nutrition, 9(6), 755-762. https://doi.org/10.1079/phn2005898 

Herrador-Colmenero, M., Ruiz, J. R., Ortega, F. B., Segura-Jiménez, V., Álvarez-Gallardo, I. C., Camiletti-Moirón, D., Estévez-
López, F., Delgado-Fernández, M., & Chillón, P. (2015). Reliability of the ALPHA environmental questionnaire and its 
association with physical activity in female fibromyalgia patients: the al-Ándalus project. Journal of Sports Sciences, 33(8), 
850-862. https://doi.org/10.1080/02640414.2014.968190 

Ikeda, E., Stewart, T., Garrett, N., Egli, V., Mandic, S., Hosking, J., Witten, K., Hawley, G., Tautolo, E. S., Rodda, J., Moore, A., & 
Smith, M. (2018). Built environment associates of active school travel in New Zealand children and youth: A systematic 
meta-analysis using individual participant data.  Journal of Transport & Health,  9, 117-131. https://doi.org/10.1016/j.
jth.2018.04.007 

Jacobsen, P. L. (2003). Safety in numbers: more walkers and bicyclists, safer walking and bicycling. Injury Prevention: Journal 
of the International Society for Child and Adolescent Injury Prevention, 9(3), 205-209. https://doi.org/10.1136/ip.9.3.205 

Kek, C. C., García, E., Spence, J. C., y Mandic, S. (2019). The relationship between transport-to-school habits and physical 
activity in a sample of New Zealand adolescents. Journal of Sport and Health Science, 8(5), 463–470. https://doi.
org/10.1016/j.jshs.2019.02.006 

Knuth, A., & Hallal, P. (2012). School environment and physical activity in children and adolescents: systematic review. Revista 
Brasileira de Atividade Física & Saúde, 17(6), 463-473. https://doi.org/10.12820/2317-1634.2012v17n6p463 

Kohl, H. W., 3rd, Craig, C. L., Lambert, E. V., Inoue, S., Alkandari, J. R., Leetongin, G., Kahlmeier, S., & Lancet Physical Activity 
Series Working Group. (2012). The pandemic of physical inactivity: global action for public health. Lancet, 380(9838), 294-
305. https://doi.org/10.1016/S0140-6736(12)60898-8 

Larouche, R., Mammen, G., Rowe, D. A., & Faulkner, G. (2018). Effectiveness of active school transport interventions: a 
systematic review and update. BMC Public Health, 18(1), 206. https://doi.org/10.1186/s12889-017-5005-1 

https://doi.org/10.1038/ijosup.2015.26
https://ebook.ecog-obesity.eu/chapter-society-communication-environment-obesity/environment-physical-activity/
https://ebook.ecog-obesity.eu/chapter-society-communication-environment-obesity/environment-physical-activity/
https://doi.org/10.1007/s12160-012-9394-1
https://doi.org/10.1080/03004270801959676
https://doi.org/10.3390/ijerph17062001
https://doi.org/10.47197/retos.v0i39.80906
https://doi.org/10.22267/rhec.192323.61
https://doi.org/10.3305/nh.2014.30.5.7769
https://doi.org/10.2165/11319620-000000000-00000
https://doi.org/10.3390/ijerph17113847
https://doi.org/10.1079/phn2005898
https://doi.org/10.1080/02640414.2014.968190
https://doi.org/10.1016/j.jth.2018.04.007
https://doi.org/10.1016/j.jth.2018.04.007
https://doi.org/10.1136/ip.9.3.205
https://doi.org/10.1016/j.jshs.2019.02.006
https://doi.org/10.1016/j.jshs.2019.02.006
https://doi.org/10.12820/2317-1634.2012v17n6p463
https://doi.org/10.1016/S0140-6736(12)60898-8
https://doi.org/10.1186/s12889-017-5005-1


PE
RC

EP
TI

O
N

 O
F 

TH
E 

EN
VI

RO
N

M
EN

T 
FO

R 
A

CT
IV

E 
TR

A
N

SP
O

RT
A

TI
O

N
 IN

 H
IG

H
 S

CH
O

O
L 

ST
U

D
EN

TS
 IN

 C
H

IL
E

PERCEPTION OF THE ENVIRONMENT FOR ACTIVE TRANSPORTATION IN HIGH SCHOOL STUDENTS IN CHILE
Eugenio Merellano-Navarro et al.

89

Cultura, Ciencia y Deporte  |  AÑO 2025  |  VOL. 20  |  NUM. 63  |  2215  |  España  |  ISSN 1696-5043

Lee, I.-M., Shiroma, E. J., Lobelo, F., Puska, P., Blair, S. N., Katzmarzyk, P. T., & Lancet Physical Activity Series Working Group. 
(2012). Effect of physical inactivity on major non-communicable diseases worldwide: an analysis of burden of disease 
and life expectancy. Lancet, 380(9838), 219-229. https://doi.org/10.1016/S0140-6736(12)61031-9 

Lee, R. E., & Cubbin, C. (2009). Striding toward social justice: the ecologic milieu of physical activity.  Exercise and Sport 
Sciences Reviews, 37(1), 10-17. https://doi.org/10.1097/JES.0b013e318190eb2e 

Mandic, S., Hopkins, D., García Bengoechea, E., Flaherty, C., Coppell, K., Moore, A., Williams, J., & Spence, J. C. (2020). 
Differences in parental perceptions of walking and cycling to high school according to distance. Transportation Research. 
Part F, Traffic Psychology and Behaviour, 71, 238-249. https://doi.org/10.1016/j.trf.2020.04.013 

Mandic, S., Williams, J., Moore, A., Hopkins, D., Flaherty, C., Wilson, G., García Bengoechea, E., & Spence, J. C. (2016). Built 
Environment and Active Transport to School (BEATS) Study: protocol for a cross-sectional study. BMJ Open, 6(5), e011196. 
https://doi.org/10.1136/bmjopen-2016-011196 

Márquez, L. (2015). Análisis de la percepción de seguridad en puentes peatonales: una aproximación mediante modelación 
híbrida. Revista Ingenierías Universidad de Medellín, 14(27), 93-110. https://doi.org/10.22395/rium.v14n27a6 

Martin, A., Boyle, J., Corlett, F., Kelly, P., & Reilly, J. J. (2016). Contribution of walking to school to individual and population 
moderate-vigorous intensity physical activity: Systematic review and meta-analysis. Pediatric Exercise Science, 28(3), 353-
363. https://doi.org/10.1123/pes.2015-0207 

Martin-Moraleda, E., Mandic, S., Queralt, A., Romero-Blanco, C., & Aznar, S. (2022). Associations among active commuting to 
school and prevalence of obesity in adolescents: A systematic review. International Journal of Environmental Research and 
Public Health, 19(17), 10852. https://doi.org/10.3390/ijerph191710852 

McDonald, N. C. (2007). Active transportation to school: trends among U.S. schoolchildren, 1969-2001. American Journal of 
Preventive Medicine, 32(6), 509-516. https://doi.org/10.1016/j.amepre.2007.02.022 

Merellano-Navarro, E., Godoy-Cumillaf, A., Collado-Mateo, D., Aguilar-Valdés, M., Torres-Mejías, J., Almonacid-Fierro, A., Valdés-
Badilla, P., Giakoni-Ramírez, F., Bruneau-Chávez, J., & Olivares, P. R. (2024). Effectiveness of an ecological model-based 
active transport education program on physical and mental health in high school students (MOV-ES Project): Study protocol 
for a randomized controlled trial. Healthcare (Basel, Switzerland), 12(13), 1259. https://doi.org/10.3390/healthcare12131259

Ministerio del Deporte (2021). Encuesta Nacional de Hábitos de Actividad Física y Deporte 2021. https://www.
educacionfpydeportes.gob.es/servicios-al-ciudadano/estadisticas/deportes/encuesta-habitos-deportivos-espana.html 

Ministerio de Sanidad de España (2022). Guía Paco y Paca: Para la promoción de la salud y prevención en el ámbito local. 
Gobierno de España. https://www.sanidad.gob.es/areas/promocionPrevencion/entornosSaludables/local/estrategia/
herramientas/docs/Guia_PacoyPaca.pdf

MINVU (2018). Informe calidad de vida urbana: diferencias por sexo. http://calidaddevida.colabora.minvu.cl/Documentos%20
compartidos/Informe%20Calidad%20de%20Vida%20Urbana%20Diferencias%20por%20Sexo_2018.pdf    

Observatorio Urbano. (2010). Principales resultados ECVU 2010. Ministerio de Vivienda y Urbanismo de Chile. http://www.
observatoriourbano.cl/Docs/pdf/Principales%20Resultados%20ECVU%202010.pdf

Oliveira, A., Lopes, L., Abreu, S., Moreira, C., Silva, P., Agostinis-Sobrinho, C., Oliveira-Santos, J., Mota, J., & Santos, R. (2018). 
Environmental perceptions and its associations with physical fitness and body composition in adolescents: longitudinal 
results from the LabMed Physical Activity Study. International Journal of Adolescent Medicine and Health, 32(5). https://doi.
org/10.1515/ijamh-2017-0205 

Orzanco-Garralda, M. R., Guillén-Grima, F., Sainz, L., Redín, M. D., De La Rosa, R., & Aguinaga-Ontoso, I. (2016). Influencia 
de las características urbanísticas ambientales en el nivel de actividad física de la población de 18 a 65 años del área 
metropolitana de Pamplona. Revista Española de Salud Pública, 90, 1-10. https://scielo.isciii.es/scielo.php?script=sci_artte
xt&pid=S1135-57272016000100201 

Pan American Health Organization (2019). Más personas activas para un mundo más sano. https://iris.paho.org/bitstream/
handle/10665.2/50904/9789275320600_spa.pdf 

Ries, A. V., Gittelsohn, J., Voorhees, C. C., Roche, K. M., Clifton, K. J., & Astone, N. M. (2008). The environment and 
urban adolescents’ use of recreational facilities for physical activity: a qualitative study.  American Journal of Health 
Promotion, 23(1), 43-50. https://doi.org/10.4278/ajhp.07043042 

Rodríguez-López, C., Villa-González, E., Pérez-López, I. J., Delgado-Fernández, M., Ruiz, J. R., & Chillón, P. (2013). Family factors 
influence active commuting to school in Spanish children. nutrición Hospitalaria, 28(3), 756-763. https://doi.org/10.3305/
nh.2013.28.3.6399 

Rodríguez-Rodríguez, F., Cristi-Montero, C., Celis-Morales, C., Escobar-Gómez, D., & Chillón, P. (2017). Impact of distance on 
mode of active commuting in Chilean children and adolescents. International Journal of Environmental Research and Public 
Health, 14(11). https://doi.org/10.3390/ijerph14111334 

https://doi.org/10.1016/S0140-6736(12)61031-9
https://doi.org/10.1097/JES.0b013e318190eb2e
https://doi.org/10.1016/j.trf.2020.04.013
https://doi.org/10.1136/bmjopen-2016-011196
https://doi.org/10.22395/rium.v14n27a6
https://doi.org/10.1123/pes.2015-0207
https://doi.org/10.3390/ijerph191710852
https://doi.org/10.1016/j.amepre.2007.02.022
https://doi.org/10.3390/healthcare12131259
https://www.educacionfpydeportes.gob.es/servicios-al-ciudadano/estadisticas/deportes/encuesta-habitos-deportivos-espana.html
https://www.educacionfpydeportes.gob.es/servicios-al-ciudadano/estadisticas/deportes/encuesta-habitos-deportivos-espana.html
https://www.sanidad.gob.es/areas/promocionPrevencion/entornosSaludables/local/estrategia/herramientas/docs/Guia_PacoyPaca.pdf
https://www.sanidad.gob.es/areas/promocionPrevencion/entornosSaludables/local/estrategia/herramientas/docs/Guia_PacoyPaca.pdf
http://calidaddevida.colabora.minvu.cl/Documentos%20compartidos/Informe%20Calidad%20de%20Vida%20Urbana%20Diferencias%20por%20Sexo_2018.pdf
http://calidaddevida.colabora.minvu.cl/Documentos%20compartidos/Informe%20Calidad%20de%20Vida%20Urbana%20Diferencias%20por%20Sexo_2018.pdf
http://www.observatoriourbano.cl/Docs/pdf/Principales%20Resultados%20ECVU%202010.pdf
http://www.observatoriourbano.cl/Docs/pdf/Principales%20Resultados%20ECVU%202010.pdf
https://doi.org/10.1515/ijamh-2017-0205
https://doi.org/10.1515/ijamh-2017-0205
https://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S1135-57272016000100201
https://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S1135-57272016000100201
https://iris.paho.org/bitstream/handle/10665.2/50904/9789275320600_spa.pdf
https://iris.paho.org/bitstream/handle/10665.2/50904/9789275320600_spa.pdf
https://doi.org/10.4278/ajhp.07043042
https://doi.org/10.3305/nh.2013.28.3.6399
https://doi.org/10.3305/nh.2013.28.3.6399
https://doi.org/10.3390/ijerph14111334


PE
RC

EP
TI

O
N

 O
F 

TH
E 

EN
VI

RO
N

M
EN

T 
FO

R 
A

CT
IV

E 
TR

A
N

SP
O

RT
A

TI
O

N
 IN

 H
IG

H
 S

CH
O

O
L 

ST
U

D
EN

TS
 IN

 C
H

IL
E

PERCEPTION OF THE ENVIRONMENT FOR ACTIVE TRANSPORTATION IN HIGH SCHOOL STUDENTS IN CHILE
Eugenio Merellano-Navarro et al.
90

Cultura, Ciencia y Deporte  |  AÑO 2025  |  VOL. 20  |  NUM. 63  |  2215  |  España  |  ISSN 1696-5043

Ruiz-Ariza, A., de la Torre-Cruz, M. J., Redecillas-Peiró, M. T., & Martínez-López, E. J. (2015). Influencia del desplazamiento 
activo sobre la felicidad, el bienestar, la angustia psicológica y la imagen corporal en adolescentes. Gaceta Sanitaria, 29(6), 
454-457. https://doi.org/10.1016/j.gaceta.2015.06.002 

Sallis, J. F., Owen, N., & Fisher, E. B. (2008). Ecological models of health behavior. In K. Glanz, B. K. Rimer, & K. Viswanath 
(Eds.), Health behavior and health education: Theory, research, and practice (4th ed., pp. 465–485). Jossey-Bass. http://ga-
sps.org/public/resources/lr-ecological-models-of-behavioral-health_21673950436.pdf 

Sallis, James F., Spoon, C., Cavill, N., Engelberg, J. K., Gebel, K., Parker, M., Thornton, C. M., Lou, D., Wilson, A. L., Cutter, C. L., 
& Ding, D. (2015). Co-benefits of designing communities for active living: an exploration of literature. The International 
Journal of Behavioral Nutrition and Physical Activity, 12(1), 30. https://doi.org/10.1186/s12966-015-0188-2 

Salvo, D., Garcia, L., Reis, R. S., Stankov, I., Goel, R., Schipperijn, J., Hallal, P. C., Ding, D., & Pratt, M. (2021). Physical activity 
promotion and the United Nations Sustainable Development Goals: Building synergies to maximize impact. Journal of 
Physical Activity & Health, 18(10), 1163-1180. https://doi.org/10.1123/jpah.2021-0413 

Santos, M. P., Page, A. S., Cooper, A. R., Ribeiro, J. C., & Mota, J. (2009). Perceptions of the built environment in relation to physical 
activity in Portuguese adolescents. Health & Place, 15(2), 548-552. https://doi.org/10.1016/j.healthplace.2008.08.006  

Sarmiento, O. L., Rubio, M. A., King, A. C., Serrano, N., Hino, A. A. F., Hunter, R. F., Aguilar-Farias, N., Parra, D. C., Salvo, 
D., Jáuregui, A., Lee, R. E., & Kohl, B. (2021). Built environment in programs to promote physical activity among Latino 
children and youth living in the United States and in Latin America. Obesity Reviews: An Official Journal of the International 
Association for the Study of Obesity, 22 Suppl 3(S3), e13236. https://doi.org/10.1111/obr.13236 

Smith, L., Norgate, S. H., Cherrett, T., Davies, N., Winstanley, C., & Harding, M. (2015). Walking school buses as a form 
of active transportation for children-a review of the evidence. The Journal of School Health, 85(3), 197-210. https://doi.
org/10.1111/josh.12239 

Smith, M., Amann, R., Cavadino, A., Raphael, D., Kearns, R., Mackett, R., Mackay, L., Carroll, P., Forsyth, E., Mavoa, S., 
Zhao, J., Ikeda, E., & Witten, K. (2019). Children’s transport built environments: A mixed methods study of associations 
between perceived and objective measures and relationships with parent licence for independent mobility in Auckland, 
New Zealand.  International Journal of Environmental Research and Public Health,  16(8), 1361. https://doi.org/10.3390/
ijerph16081361 

Spittaels, H., Verloigne, M., Gidlow, C., Gloanec, J., Titze, S., Foster, C., Oppert, J.-M., Rutter, H., Oja, P., Sjöström, M., & 
De Bourdeaudhuij, I. (2010). Measuring physical activity-related environmental factors: reliability and predictive validity 
of the European environmental questionnaire ALPHA.  The International Journal of Behavioral Nutrition and Physical 
Activity, 7(1), 48. https://doi.org/10.1186/1479-5868-7-48 

Stanley, R. M., Maher, C., & Dollman, J. (2015). Modelling the contribution of walking between home and school to daily 
physical activity in primary age children. BMC Public Health, 15(1), 445. https://doi.org/10.1186/s12889-015-1765-7 

Uddin, R., Mandic, S., & Khan, A. (2019). Active commuting to and from school among 106,605 adolescents in 27 Asia-Pacific 
countries. Journal of Transport & Health, 15(100637), 100637. https://doi.org/10.1016/j.jth.2019.100637 

Vanwolleghem, G., Van Dyck, D., De Meester, F., De Bourdeaudhuij, I., Cardon, G., & Gheysen, F. (2016). Which Socio-
ecological factors associate with a switch to or maintenance of active and passive transport during the transition from 
primary to secondary school? PloS One, 11(5), e0156531. https://doi.org/10.1371/journal.pone.0156531 

Vega, R., Greene, M., & Ortúzar, J. de D. (2024). Assessing the impact of cycling infrastructure: A non-linear hedonic model 
for Santiago de Chile. Travel Behaviour & Society, 34(100674), 100674. https://doi.org/10.1016/j.tbs.2023.100674 

Veitch, J., Carver, A., Salmon, J., Abbott, G., Ball, K., Crawford, D., Cleland, V., & Timperio, A. (2017). What predicts children’s 
active transport and independent mobility in disadvantaged neighborhoods? Health & Place, 44, 103-109. https://doi.
org/10.1016/j.healthplace.2017.02.003 

Velasquez, K. S., Holahan, C. K., & You, X. (2009). Relationship of perceived environmental characteristics to leisure-time 
physical activity and meeting recommendations for physical activity in Texas.  Preventing Chronic Disease,  6(1), A24.  
https://pubmed.ncbi.nlm.nih.gov/19080030/ 

World Health Organization (2009). Global school-based student health survey. https://doi.org/10.1163/_q3_SIM_00374 

World Health Organization (2018). NCDs | Global school-based student health survey (GSHS). WHO. https://www.who.int/
teams/noncommunicable-diseases/surveillance/systems-tools/global-school-based-student-health-survey

World Health Organization (2020). Directrices de la OMS sobre actividad física y hábitos sedentarios (p. 24). 
World Health Organization. https://apps.who.int/iris/bitstream/handle/10665/337004/9789240014817-spa.
pdf?sequence=1&isAllowed=y

World Health Organization (2021). Glosario de términos - Directrices de la OMS sobre actividad física y comportamientos 
sedentarios. NCBI Bookshelf. https://www.ncbi.nlm.nih.gov/books/NBK581974/ 

https://doi.org/10.1016/j.gaceta.2015.06.002
http://ga-sps.org/public/resources/lr-ecological-models-of-behavioral-health_21673950436.pdf
http://ga-sps.org/public/resources/lr-ecological-models-of-behavioral-health_21673950436.pdf
https://doi.org/10.1186/s12966-015-0188-2
https://doi.org/10.1123/jpah.2021-0413
https://doi.org/10.1016/j.healthplace.2008.08.006
https://doi.org/10.1111/obr.13236
https://doi.org/10.1111/josh.12239
https://doi.org/10.1111/josh.12239
https://doi.org/10.3390/ijerph16081361
https://doi.org/10.3390/ijerph16081361
https://doi.org/10.1186/1479-5868-7-48
https://doi.org/10.1186/s12889-015-1765-7
https://doi.org/10.1016/j.jth.2019.100637
https://doi.org/10.1371/journal.pone.0156531
https://doi.org/10.1016/j.tbs.2023.100674
https://doi.org/10.1016/j.healthplace.2017.02.003
https://doi.org/10.1016/j.healthplace.2017.02.003
https://pubmed.ncbi.nlm.nih.gov/19080030/
https://doi.org/10.1163/_q3_SIM_00374
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/global-school-based-student-health-survey
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/global-school-based-student-health-survey
https://apps.who.int/iris/bitstream/handle/10665/337004/9789240014817-spa.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/337004/9789240014817-spa.pdf?sequence=1&isAllowed=y
https://www.ncbi.nlm.nih.gov/books/NBK581974/

	CULTURA, CIENCIA Y DEPORTE
	PERCEPTION OF THE ENVIRONMENT FOR ACTIVE TRANSPORTATION IN HIGH SCHOOL STUDENTS IN CHILE
	PERCEPCIÓN DEL ENTORNO PARA EL TRANSPORTE ACTIVO EN ESCOLARES SECUNDARIOS DE CHILE
	Introduction
	Materials and Methods
	Participants
	Instruments
	Socio-Demographic Information
	Level of Physical Activity
	Perception of the Environment

	Procedure
	Statistical Analysis

	Results
	Discussion
	Conclusions
	Ethics Committee Statement
	Conﬂict of Interest Statement
	Funding
	Authors’ Contribution
	Data Availability Statement
	References



