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Abstract: Background and Objectives: Active commuting to and from university (ACU) could be
a strategy to increase physical activity levels (PA) and promote health in young university students.
We aimed to a) examine the patterns of commuting to university in Chilean students; b) the
association between the mode of commuting to and from university and socio-demographic factors
and PA-levels. Materials and Methods: A total of 496 university students (21.6 ± 2.4 years old) from
two universities from Valparaíso (central coast of Chile) participated in this study. Personal data,
home address, socio-economic status, PA, and the usual mode of commuting to and from the
university were self-reported by a questionnaire. The commute distances were objectively measured
using Google-Maps-software. Associations were examined using binary logistic regressions.
Results: The main mode of commuting was by bus (to university: 55.2% vs. from university:
59.3%; p < 0.001). The least used mode was cycling (1.4% to and from university). Students living
>5-km from university were less active commuters than those living in closer distances: (2–5 km,
odds ratio (OR): 4.424, 95% and 95% confidence intervals (CI): 2.443–8.011, p < 0.001; 2 km, OR:
143.052, 95% CI: 55.154–371.030, p < 0.001). Students with low PA-levels were less active commuters
than those with medium (OR: 1.446; 95% CI: 0.864–2.421; p = 0.160) or higher levels (OR: 1.880; 95%
CI: 1.880–1.094; p = 0.022). Students who lived between 2 and 5 km, presented a significant association
to be active commuters when they showed medium PA-levels (OR: 5.244, 95% CI: 1.358–20.246;
p = 0.016). Conclusions: Chilean university students from Valparaíso are mainly passive commuters
using public transport as the main mode of commuting to and from university; longer distances
from home to the university are associated with low PA levels. ACU in distances between 2–5 km
(mainly walking) could contribute to having medium PA-levels in Chilean university students.
Thus, promoting the ACU walking to and from the university in such distances could be an effective
strategy to increase the overall PA levels in Chilean university students.
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1. Introduction

Insufficient physical activity is a crucial risk factor for noncommunicable diseases (NCDs) and is
directly associated with overweight and obesity. For that reason, it is considered one of the top 10 risk
factors for death worldwide. Insufficiently active people have a 20% to 30% increased risk of death
compared to sufficiently active individuals. Correspondingly, more than 80% of the world’s adolescent
population are insufficiently physically active [1]. The American countries are most seriously harmed
by the overweight epidemic are USA, Mexico, and Chile [2]. In Chile, more than 40% of adolescents
have a BMI (body mass index) corresponding to overweight or obesity, and the average physical activity
(PA) per week is 4.3 h, which classifies this group as sedentary according to the WHO (World Health
Organization) [3]. This decline in physical activity is partially due to inactivity and sedentary behavior
during the daily routine (job tasks, home activities, etc.). Likewise, an increase in the use of “passive”
modes of transportation also contributes to insufficient physical activity [1].

Active commuting (AC) is a daily behavior considered as an opportunity to create a healthy
habit, increasing PA-levels, and reducing different cardiovascular risk factors in the adult and
young population [4,5]. For example, walking 1.9 km in 22 min twice per day, 5 days per week,
or cycling at 16 km/h for 11 min, twice per day during 5 days per week while commuting to school
or the workplace generates an energy expenditure of 4 MJ. Such habits are recommended to reduce
all-cause and cardiovascular mortality in the sedentary population [6]. Nevertheless, it must be
considered that these active behaviors have a multifactorial basis because they are associated with
personal, family, or environmental factors. Thus, before implementing an intervention based on
promoting AC, it is important to analyze the patterns of commuting and its association with the main
socio-demographic factors.

One of the more important changeovers in youth life happens during the transition from
high school to university [7,8]. University is an ideal context for promoting health-related
behaviors and the consolidation of adult behavioral patterns has been related to this setting [9–11].
However, university students’ health-related lifestyle is a concern since a decrease in the PA-levels is
associated with this period [8,12,13]. University life seems to keep students physically inactive for long
periods and this leads to a reduction in the overall PA practice [14] without meeting the recommended
PA-levels [15].

There is a wide range of evidence related to commuting to school and the socio-demographic
factors and PA-levels associated with children and adolescents [16,17]. However, little documented
evidence related to commuting patterns and PA-levels in the university community has been
observed [18–22], although, since 2006, the number of Chilean students going to university has
doubled, from 668,532 students to 1,161,222 students counted in 2016 by the National Council of
Chilean Education (CNED). In addition, Chilean university students spend a long time dedicated
to academic tasks, have poor nutrition habits, and insufficient time to engage in PA [23,24].
Therefore, ACU (active commuting to university) could be a strategy to increase the PA-levels
in this population, promoting a potential change in their lifestyles in this transition to adulthood.
However, under our knowledge, there are no previous studies related to commuting patterns in
Chilean university students. Thus, this study aimed to analyze the main modes of commuting to and
from university in Chilean students and its relationship with socio-demographic factors and PA-levels.

2. Materials and Methods

2.1. Participants

A total of 496 university students (21.63 ± 2.43 years old, 68% females) from Valparaíso
(central coast of Chile) participated in this study. Students belonged to two different universities:
Pontificia Universidad Católica de Valparaíso (PUCV, n = 346, 69.8%, Sausalito campus) and Universidad
Técnica Federico Santa María (UTFSM, n = 150, 30.2%, Central campus). Both campuses were
located in Valparaiso hills. The sampling was via convenience. Students from both campuses were
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voluntarily recruited from special courses of “healthy life” or “recreational program of physical
activity”, where there were students from several careers. Those students enrolled between 2010
and 2015, as well as those belonging in the career of physical education or athletes involved in the
university leagues were excluded.

2.2. Ethics, Consent, and Permission

Each institution approved the study protocol and the written informed consent was obtained
from all participants before the study. The Ethical Committee of Pontificia Universidad Católica de
Valparaíso approved this study (REF: ccf02052017; approval date: 01-05-2015). All procedures were
in accordance with the 1964 Helsinki declaration and its later amendments or comparable ethical
standards in studies involving human participants.

2.3. Design

This cross-sectional study was conducted from August to November 2015. The participating
institutions allowed completing the questionnaire in the classroom. Data were collected during the
morning schedule before starting the lessons. Participants were required to complete the questionnaire
individually for approximately 20 min. The questionnaire included four sections addressing personal
data of the participants, mode of commuting, socioeconomic status data, and PA-levels.

2.4. Personal Data

Participants reported their personal data, age, gender, year of admission to the university,
and home address as a university student. The years of university life were calculated (i.e., year of the
data collection–the year of entrance to university). Distances from home to university were calculated
including the postal addresses of both home and university in Google MapsTM and selecting the
shortest distance by foot expressed as km, as it has been reported in previous studies [25]. The distances
were classified into 3 categories: ≤2 km, 2–5 km, and >5 km [18].

2.5. Mode of Commuting

The usual mode of commuting to and from university was assessed by two questions: (a) How do
you usually go from your residence to university? (b) How do you usually go from university to your residence?
While response options were walking, by bike, by car, by bus, by motorcycle, other, and, combined
(i.e., at least two modes of transport). These questions were similar to those previously used in other
studies with similar age-groups [18,20].

For the final analysis, participants were classified as “active commuters” if they commuted to
and/or from university in an active mode, such as walking or by bike, and as “passive commuters”
if they commuted to and from university in a passive mode, such as by car, bus, or motorcycle.
Participants who answered “combined” (go = 1.6%; from = 1.8 %) or “others” (go and from = 5%)
were excluded because if they did not indicate the mode of commuting, they could not be classified
into neither active commuters nor passive commuters.

2.6. Socioeconomic Status

Participants were asked questions from the Mexican Association of Market Research and Public
Opinion (AMAI) for socioeconomic levels. The AMAI defines variables about the year of studies of
the family’s head and the family housing conditions as: number of lightbulbs at home, number of
rooms (without bathrooms), number of baths with shower inside the home, number of cars, type of
floor, and type of boiler. Depending on the amount of the possessions, a score is assigned, and then
summed and the total points are obtained. A score was assigned to each variable and participants
were classified into three categories regarding the socioeconomic status levels: low (0 to 79 points),
medium (80 to 174 points), and high (175 to 283 points) [26].
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2.7. Physical Activity Levels (PA-Levels)

The PA level was assessed including the 7 questions of the short version of the International
PA Questionnaire (IPAQ) [27]. The short version of IPAQ asks about 3 types of PA: walking,
moderate-intensity activities, and vigorous intensity activities. The final output provides the sum
of the duration (in min) and frequency (days) of walking, moderate, vigorous, and total PA [28].
Participants were finally classified according to the Metabolic Equivalent of Task (MET) into high
(>1500 MET min/week), medium, (among 600 to 1500 MET min/week, and low PA-levels (<600 MET
min/week) [29]. In addition, total MET min/week and total seated min/week were calculated.

2.8. Statistical Analysis

Comparisons between the modes of commuting to and from the university were analyzed by the
McNemar test. Comparisons between active and passive commuters were analyzed by the chi-square
test for qualitative variables and t-student test for quantitative variables. The association between
ACU with socio-demographic factors and PA-levels were studied using binary logistic regressions.
The dependent variable was the mode of commuting (active vs. passive) and the independent
variables were socio-demographic factors (i.e., age, years of university life, distance from home to
university, socioeconomic status) and PA-levels. Each independent variable was analyzed in a separate
model. All analyses were adjusted for distance (except the analysis of the distance groups), university,
and gender. In addition, the odds ratio for ACU associated to PA-levels were analyzed regarding the
three different distance groups from home to university (i.e., those living within 2 km, those living
between 2 and 5 km, and those living more than 5 km from university); these analyses were adjusted
for university and gender. All the analyses were conducted using the SPSS statistical package for MAC
(version 22.0; IBM-SPSS, Armonk, NY, USA) and the level of significance was set at p < 0.05.

3. Results

3.1. Mode of Commuting

The percentage of the usual mode of commuting to and from university is shown in Figure 1.
The main mode of commuting was by bus, where the percentage was lower in the commuting to
university than from university (55.2% vs. 59.3%; p < 0.001). The second most used mode of commuting
was walking, without statistical differences between both directions (28.0% vs. 26.4%; p = 0.134).
The third mode of commuting most used was by car, which presented higher values of commuting to
university than from university (8.7% vs. 6.0%; p = 0.001). Commuting by bike was the least used
mode and presented the same percentages in both directions (1.4%).
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3.2. Descriptive Data of the Participants

Descriptive data of the socio-demographic factors and PA patterns regarding active and passive
commuters are presented in Table 1. There were 67% passive commuters and 33% active commuters.
The majority of participants were female (68.0%). The mean age was 21.6 ± 2.4 years, and the
mean of university life (years of university experience) was 3.1 ± 1.7 years. The mean (25th, 75th
percentiles) distance from home to university was 7.6 (2.8, 17.2) km; for passive commuters, the mean
was 10.5 (5.9, 18.2) km and for active commuters, it was 1.1 (0.7, 3.3) km. Most of the sample
(47.1%) had a high socioeconomic status; where most of the passive commuters (48.9%) had a high
socioeconomic status, whereas most of the active commuters (43.4%) had a medium-high socioeconomic
status. Regarding PA patterns, the mean of MET-min/week of the total sample was 2231.4 ± 1898.0;
passive commuters showed lower MET min/week (21356.0 ± 1750.4 MET min/week) than active
commuters: (2355.4 ± 2198.4 MET min/week). The mean of seated min/week for the whole sample
was 2962.2 ± 1787.1. Similar seated min/week were found in both passive (2942.6 ± 1857.3 seated
min/week) and active commuters (3009.7 ± 1715.1 seated min/week). Most of the samples (38.3%)
showed a medium PA level. Statistical differences between active and passive commuters were found
only regarding distance (mean of distance and groups, p < 0.001).

Table 1. Descriptive data of the participants.

Variables
All

N (%)
(n = 459)

Passive
Commuters

N (%)
(n = 307)

Active Commuters
N (%)

(n = 152)

p Value
Active Commuters

vs. Passive
Commuters

Sociodemographic factors

Gender
Male 147 (32.0) 104 (33.9) 43 (28.3)

0.227Female 312 (68.0) 203 (66.1) 109 (71.7)

Age (years) * 21.6 ± 2.4 21.9 ± 2.3 21.4 ± 2.8 0.694

Age groups
18–20 years old 155 (33.9) 98 (31.9) 57(37.5)

0.40421–23 years old 203 (44.3) 138 (45.0) 63 (42.8)
>24 years old 100 (21.8) 71 (23.1) 29 (19.1)

University Life (years) * 3.17 ± 1.7 3.17 ± 1.7 3.01 ± 1.8 0.142

University Life groups
≤3 years at university 307 (66.9) 116 (37.8) 67 (44.1)

0.234
>3 years at university 152 (33.1) 187 (60.9) 85 (55.9)

Distance to university (km) ** 7.6 (2.8, 17.2) 10.7 (6.0, 18.3) 1.3 (0.8, 3.4) <0.001

Distance to university groups
> 5 km 272 (62.1) 244 (79.5) 28 (21.4)

<0.0012–5 km 74 (20.4) 56 (18.2) 18 (13.7)
≤2 km 92 (21.0) 7 (2.3) 85 (64.9)

Socioeconomic Status
High 216 (47.0) 150 (48.9) 66 (43.4)

0.547Medium 195 (42.5) 126 (41.0) 69 (45.3)
Low 48 (10.5) 31 (10.1) 17 (11.2)

Physical Activity Patterns

MET-min/week * 2231.4 ± 1898.0 2135.9 ± 1750.4 2355.4 ± 2198.4 0.082
Seated-min/week * 2962.2 ± 1787.1 2942.6 ± 1857.3 3009.7 ± 1715.1 0.532

Physical Activity Level
Low 140 (30.5) 100 (32.6) 40 (26.3)

0.203Medium 176 (38.3) 119 (38.8) 57 (37.5)
High 143 (31.2) 88 (28.7) 55 (36.2)

* Mean ± Standard Deviation. ** Kilometers of usual distance to and from university are expressed as median
(25th percentile, 75th percentile). MET: metabolic equivalent of task.

3.3. Associated Factors with Commuting to University: Socio-Demographic Factors and PA-Levels

Associations between ACU with socio-demographic factors and PA-levels are shown in Table 2.
There were significant associations for distance and PA-levels. Students who lived far from university
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(more than 5 km) were less ACU than those students who lived in closer distances from 2–5 km
(OR: 4.424; 95% CI: 2.443–8.011; p < 0.001) and less than 2 km (OR: 143.052, 95% CI: 55.154–371.030;
p < 0.001). Regarding the patterns of PA, students with low PA-levels were less active commuters
than those with medium (OR: 1.446; 95% CI: 0.864–2.421; p = 0.160) and higher PA-levels (OR: 1.880;
95% CI: 1.880–1.094; p = 0.022).

Table 2. Associations (odds ratio, OR, and 95% confidence intervals, 95% CI) between active commuting
to university and sociodemographic factors and physical activity.

Variables
Active Commuting to University

n OR 95% CI p

Sociodemographic Factors

Age groups

18–20 years old 155 Reference
21–23 years old 203 1.173 0.641 2.145 0.604
>24 years old 100 0.984 0.484 2.002 0.965

University life groups

≤3 years at university 183 Reference
>3 years at university 272 1.073 0.882 0.938 0.799

Distance groups

> 5 km 277 Reference
2–5 km 86 4.424 2.443 8.011 <0.001
≤2 km 96 143.052 55.154 371.030 <0.001

Socioeconomic status

Low 48 Reference
Medium 195 0.939 0.454 1.940 0.865
High 216 0.742 0.361 1.523 0.416

Physical activity patterns

Physical Activity Levels

Low 140 Reference
Medium 176 1.446 0.864 2.421 0.160
High 143 1.880 1.880 1.094 0.022

Analysis adjusted for distance from home to university (except for the distance groups analysis) and gender.

Additionally, the association between PA-levels and ACU was analyzed separately regarding the
distance from home to university (Table 3). There were no significant differences in students who lived
within 2 km and further than 5 km from university. There were only significant differences among students
living between 2 and 5 km from university; those with medium PA-levels showed a high odds ratio for
being active commuters than those with low PA-levels (OR: 5.244, 95% CI: 1.358–20.246; p = 0.016).
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Table 3. Odds ratio (OR) for active commuting to the university by physical activity levels categorized
by distance from home to university.

Physical Activity Levels Active Commuting to University

n OR 95% CI p

≤2 km

Low 33 Reference
Medium 27 1.824 0.234 14.235 0.566

High 36 3.589 0.249 51.761 0.348

2–5 km

Low 22 Reference
Medium 41 5.244 1.358 20.246 0.016

High 23 1.153 0.248 5.350 0.856

>5 km

Low 85 Reference
Medium 108 1.555 0.549 4.404 0.406

High 81 1.876 0.654 5.380 0.242

Analysis adjusted for university and gender.

4. Discussion

The present study describes the mode of commuting to and from university in students from the
Central Coast of Chile and its association with socio-demographic factors and PA-levels. The bus was
the main mode of commuting to and from the university. Accordingly, long distances from home to
university, and low PA-levels were positively associated with passive modes of commuting to and
from university.

In the current study, 67.0% were passive commuters and 33.0% active commuters to and from
university, where the bus was the main mode of commuting followed by walking. Despite the lack of
previous studies about ACU in Latin America, studies in other countries such as Spain [18,20] have
reported similar results being bus or some public transport the main mode of commuting to and from
university. In the Spanish study, the university students reported the train/metro/tram as their first
mode of commuting (31.1%), followed by walking (24.3%), car (15.4%), and bus (13.7%). In this case,
train/metro/tram were used due to the good connection with the university, since the access time to
public transport was low (mean = 6.5 min) [19]. In another study conducted in the University of
Western Australia, university students (n = 1040) and staff (n = 1170) were surveyed reporting two main
modes of passive commuting by the students: firstly, the single occupant vehicle (45.85%) and secondly,
the public transport (31.90%), such as the bus [20]. In addition, our results reported that the least used
active mode of commuting to university was cycling (1.4%). The bike is also the least used mode of
commuting in the previous two studies, although the percentages were slightly higher in Spanish
(7.5%) and Australian (10.6%) university students. In other cities, such as Hradec Kralove in the Czech
Republic, Ghent in Belgium, or Aarhus in Denmark, a high prevalence of any cycling for transport
(35.3%, 43.2%, and 62.5%, respectively) compared with other cities (from Cuernavaca, Mexico 1.2%
to Olomouc, Czech Republic 18.2%) was shown; however, the data was related to transportation
in general but not to transportation to and from the university [30]. Additionally, in another study
performed in Belgium, a decrease in active transportation during the transition from high school to
higher education was shown [31]; however, active transportation was reported in minutes/week and
not as modes of commuting. The lack of studies related ACU in countries with a high rate of bike
commuting, as well as non-standardized measures in the studies, makes difficult the comparison with
the results of the present study. The low use of bike transportation in the region of Valparaíso could be
due to geographical reasons, give the importance of the built environment as a factor associated with
bicycling commuting. Most of the population live in very hilly areas with narrow streets that make
it difficult to build bike lane and to promote cycling as a commuting mode. Other less hilly cities in
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Chile report higher use of bicycles, as Rancagua and Los Angeles (4%), Curico (12%), Talca and Chillán
(8%), and similar to studies focused on university students. [32].

We did not find associations between the mode of commuting to university and the socio-economic
status. One reason might be due to the high percentage of participants classified as middle-high
socioeconomic status and the low sensitivity of the socioeconomic measurement. However, there is
previous evidence in the scientific literature about this association. In Brazil, AC was associated
with low income and living in less economically developed areas in the general population [33].
Accordingly, Spanish urban adolescents’ socio-economic status was inversely related to ACS [34].
ACS in adolescents from California (USA) has also been negatively associated with higher socioeconomic
status [35]. Additionally, the use of public transport (bus, metro, train), bike, or walking was also
associated with having low incomes [36]. This fact indicates that there may be differences between
public and private passive transport and socioeconomic status. Further research concerning this topic
among the university population is necessary.

Regarding the distance, students who lived more than 5 km from the university were more likely
to be passive commuters than those who lived in shorter distances (<2 km or 2–5 km). According to
this, longer distances have been presented in previous literature as the main barrier to being active
commuters for children [37], the youth [38,39], adults [4], and university students [20]. In accordance
with our results, previous studies in adolescents [40] and university population [18] demonstrated
that a distance of under 5 km to school or the workplace were related to AC behaviors. In addition,
university students who lived at further distances usually used public transport [20]. A longitudinal
study performed in students from 10 to 14 years old [41] established that the threshold distance that
students are willing to walk to school increased with age and it was also situated in distances under
5 km (from 1421 m in 10-year students to 3046 m in 14-year students). However, during the transition
from adolescence to adulthood the increase in the distance to school/workplace during the study
period, which was more than 5 km on average, was associated with decreases in AC [8], especially in
males. In our study, the mean distance from home to university was higher in passive commuters than
in active commuters (14.9 ± 0.8 km vs. 5.9 ± 0.9 km), which confirmed distance as the main factor that
directly influences the mode of AC.

PA-levels also seem to be associated with the mode of commuting, according to our results.
University Chilean students with higher PA-levels reported more active modes of commuting than
those with lower PA-levels, who presented more passive modes of commuting to university. When we
analyzed this association separating those living in shorter, medium, and further distances from
university, such association only remained between medium and low PA-levels for those living
in medium distances (i.e., from 2 km to 5 km). Consequently, the effect of walking to university
could contribute to increasing the PA-levels when walking distances from 2 to 5 km, but not when
walking shorter distances. This association may not occur for long distances since more than 5 km
is not considered in the scientific literature as a walkable distance to be an active commuter in the
youth population [41]. In addition, the low sample of students who are active and live further than
5 km in the current study (i.e., 10.2%; n = 28) may hamper finding significant results. There is
a lack of studies addressing the threshold distance that university students are willing to walk to
university. Furthermore, under our knowledge, there are no studies linking PA-levels with the mode of
commuting to university in Chile. A recent study about PA patterns measured through IPAQ (extended
version) in the Southern Cone of Latin America [42] revealed that the lowest prevalence of PA related
to transportation was observed firstly in Barrios Blancos (Uruguay), and then in Temuco (Chile).
According to our results, a European study conducted in adolescents [43] observed a positive association
between higher PA-levels and AC measured by accelerometers (objective measure) and self-report
measures. Similar results have been reported in young population from USA [44], in workers from
Swiss alpine communities [45], and in the adult population from Brazil [46]. However, there is previous
evidence among Spanish university students of the lack of association between ACU and the overall
PA [19]. Further studies with objective measures are needed to delve into the relationship between the
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levels of PA and the mode of commuting to university in Chilean students. Additionally, it is important
to consider that the transition to the adulthood is related to decrease the active mode of commuting
and increase the use of public transport [8], which may reduce the total PA-levels. However, the bus,
as a public transport, has been cited as a way to help individuals to incorporate regular PA into their
day since people have to walk to the public transport stops [47,48]. A study in Spanish university
students estimated that those using public transportation as a mode of commuting to university could
incorporate a total of 96 min/week of extra PA, which could translate into 1.5 kg less in weight gained
per year. On the other hand, drivers could only spend 16 min/week in AC, or lose 0.2 kg/academic
year. Therefore, choosing one active mode for commuting to university, even public transport such the
bus, can make a large difference in annual energy expenditure [18]. However, in our study, we did not
investigate in depth the walking distance between the bus stop and university or home [22]. This could
be an interesting point to support the medium and high PA-levels reported by the Chilean students.

Results of our study must be viewed in the light of methodological limitations. One limitation
of this study is its cross-sectional nature; consequently, we may not confirm whether the modes
of commuting determine the PA-levels or vice-versa. A random sampling of the universities was
not performed, so the study sample is not likely to be representative. Measurements used were
self-reported. The IPAQ could present problems for the responders to provide exactly the hours
and minutes for sitting and walking [49], which could lead to a weakness for the estimating of
low-physical-activity. However, the IPAQ short form “Past 7 days” is the preferred measure, owing to
its excellent test-retest reliability over 7 days, compatibility across cultures within non-English speaking
countries, and this, along with its short format, makes it feasible for research and clinical practice.
Additionally, an adequate sample size of over 100 participants is recommended, a criterion that has
remained considerably achieved in our study [50]. Finally, it should be taken into account that under
our knowledge, this is the first study analyzing Chilean’s university students commuting behaviors
and its relationship with socio-demographic factors and PA-levels.

5. Conclusions

University students from Valparaíso (central coast of Chile) mainly used public transportation
(i.e., bus) as the main mode of commuting to university. Students living closer to university and more
physically active were more likely to use active modes of commuting to university. Our results seem
to indicate that to be an active commuter to and from university in distances between 2–5 km could
contribute to having medium PA-levels. Efforts to increase ACU are expected to have a long-ranging
health benefit, however, the mode of commuting is a multifactorial behavior, thus a wide range of factors
are associated, such as distance, built environment, environmental awareness, the accompaniment
of friends, or optimal access (proximity to bus stops). Therefore, further studies, including these
factors and objective measures, would be the key to propose successful strategies increasing the overall
PA-levels and promoting health in the university communities through the ACU.

Author Contributions: Conceptualization, Y.B.-R., C.C.L., X.P.L., and F.R.-R.; data curation, Y.B.-R., E.V.-G.,
and F.R.-R.; formal analysis, Y.B.-R., E.V.-G., and F.R.-R.; methodology, E.V.-G.; project administration, F.R.-R.;
writing—original draft, Y.B.-R., E.V.-G., P.C., and F.R.-R.; writing—review and editing, Y.B.-R., C.C.L., E.V.-G.,
X.P.L., and P.C.

Funding: This research received no external funding.

Acknowledgments: The authors are grateful to the subjects who participated in the study for their commitment
and to the collaborative institutions for making this research possible.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. World Health Organization (WHO). Physiscal Activity Fact Sheet 385. Available online: http://www.who.int/
mediacentre/factsheets/fs385/en/ (accessed on 10 January 2019).

http://www.who.int/mediacentre/factsheets/fs385/en/
http://www.who.int/mediacentre/factsheets/fs385/en/


Medicina 2019, 55, 152 10 of 12

2. Blanco, A.; Jacoby, E.; Monteiro, M.; Caixeta, R.; Smith, B.; Grajeda, R.; Santos-Burgoa, C. Risk factors in
the Americas: The sources of the burden. In Economic Dimensions of Noncommunicable Diseases in Latin
America and the Caribbean. Disease Control Priorities, 3rd ed.; Pan American Health Organization and the
University of Washington: Washington, DC, USA, 2016.

3. Zubarew, G.; Molina, H.; Bedregal, P.; Villaroel, L.; Valenzuela, M.; Correa, L.; Salas, F.; Angulo, S.
National Comprehensive Health Program for Adolescents and Young People; Salud, M.D., Ed.; Ministry of Health:
Santiago de Chile, Chile, 2012.

4. Foley, L.; Panter, J.; Heinen, E.; Prins, R.; Ogilvie, D. Changes in active commuting and changes in physical
activity in adults: A cohort study. Int. J. Behav. Nutr. Phys. Act. 2015, 12, 161. [CrossRef]

5. Del Duca, G.F.; Nahas, M.V.; Garcia, L.M.; Silva, S.G.; Hallal, P.C.; Peres, M.A. Active commuting reduces
sociodemographic differences in adherence to recommendations derived from leisure-time physical activity
among brazilian adults. Public Health 2016, 134, 12–17. [CrossRef] [PubMed]

6. Shephard, R.J. Is active commuting the answer to population health? Sports Med. 2008, 38, 751–758. [CrossRef]
7. King, A.C.; Blair, S.N.; Bild, D.E.; Dishman, R.K.; Dubbert, P.M.; Marcus, B.H.; Oldridge, N.B.;

Paffenbarger, R.S., Jr.; Powell, K.E.; Yeager, K.K. Determinants of physical activity and interventions
in adults. Med. Sci. Sports Exerc. 1992, 24, S221–S236. [CrossRef]

8. Molina-Garcia, J.; Queralt, A.; Castillo, I.; Sallis, J.F. Changes in physical activity domains during the transition
out of high school: Psychosocial and environmental correlates. J. Phys. Act. Health 2015, 12, 1414–1420.
[CrossRef] [PubMed]

9. Dunne, C.; Somerset, M. Health promotion in university: What do students want? Health Educ. 2004, 6, 360–370.
[CrossRef]

10. Leslie, E.; Sparling, P.; Owen, N. University campus settings and the promotion of physical activity in young
adults: Lessons from research in Australia and the USA. Health Educ. 2001, 101, 116–125. [CrossRef]

11. Tsouros, A.; Dowding, G.; Thompson, J.; Dooris, M.; Organization, W.H. Health Promoting Universities:
Concept, Experience and Framework for Action; WHO Regional Office for Europe: Copenhagen, Denmark, 1998.

12. Van Dyck, D.; De Bourdeaudhuij, I.; Deliens, T.; Deforche, B. Can changes in psychosocial factors and
residency explain the decrease in physical activity during the transition from high school to college or
university? Int. J. Behav. Med. 2015, 22, 178–186. [CrossRef]

13. Diehl, K.; Hilger, J. Physical activity and the transition from school to university: A cross-sectional survey
among university students in Germany. Sci. Sports 2016, 31, 223–226. [CrossRef]

14. Camargo Lemos, D.; Orozco Vargas, L.; Hernández Sánchez, J.; Niño Cruz, G. Chronic back pain and physical
activity in university students of health areas. Revista de la Sociedad Española del Dolor 2009, 16, 429–436.
[CrossRef]

15. Clemente, F.M.; Nikolaidis, P.T.; Martins, F.M.L.; Mendes, R.S. Physical activity patterns in university
students: Do they follow the public health guidelines? PLoS ONE 2016, 11, e0152516. [CrossRef]

16. Chillón, P.; Evenson, K.R.; Vaughn, A.; Ward, D.S. A systematic review of interventions for promoting active
transportation to school. Int. J. Behav. Nutr. Phys. Act. 2011, 8, 10. [CrossRef]

17. Villa-González, E.; Barranco-Ruiz, Y.; Evenson, K.R.; Chillón, P. Systematic review of interventions for
promoting active school transport. Prev. Med. 2018, 111, 115–134. [CrossRef]

18. Molina-García, J.; Sallis, J.F.; Castillo, I. Active commuting and sociodemographic factors among university
students in Spain. J. Phys. Act. Health 2014, 11, 359–363. [CrossRef]

19. Molina-García, J.; Castillo, I.; Sallis, J.F. Psychosocial and environmental correlates of active commuting for
university students. Prev. Med. 2010, 51, 136–138. [CrossRef]

20. Shannon, T.; Giles-Corti, B.; Pikora, T.; Bulsara, M.; Shilton, T.; Bull, F. Active commuting in a university
setting: Assessing commuting habits and potential for modal change. Transp. Policy 2006, 13, 240–253.
[CrossRef]

21. Cole, R.; Leslie, E.; Donald, M.; Cerin, E.; Neller, A.; Owen, N. Motivational readiness for active commuting
by university students: Incentives and barriers. Health Promot. J. Austr. 2008, 19, 210–215. [CrossRef]

22. Whalen, K.E.; Páez, A.; Carrasco, J.A. Mode choice of university students commuting to school and the role
of active travel. J. Transp. Geogr. 2013, 31, 132–142. [CrossRef]

23. Rodríguez, R.; Palma, L.; Romo, B.; Escobar, B.; Aragú, G.; Espinoza, O.; McMillan, L.; Gálvez, C. Eating habits,
physical activity, and socioeconomic status in university students of Chile. Nutr. Hosp. 2013, 28, 447–455.

http://dx.doi.org/10.1186/s12966-015-0323-0
http://dx.doi.org/10.1016/j.puhe.2016.01.016
http://www.ncbi.nlm.nih.gov/pubmed/26947312
http://dx.doi.org/10.2165/00007256-200838090-00004
http://dx.doi.org/10.1249/00005768-199206001-00005
http://dx.doi.org/10.1123/jpah.2014-0412
http://www.ncbi.nlm.nih.gov/pubmed/25599110
http://dx.doi.org/10.1108/09654280410564132
http://dx.doi.org/10.1108/09654280110387880
http://dx.doi.org/10.1007/s12529-014-9424-4
http://dx.doi.org/10.1016/j.scispo.2016.04.012
http://dx.doi.org/10.1016/S1134-8046(09)73098-8
http://dx.doi.org/10.1371/journal.pone.0152516
http://dx.doi.org/10.1186/1479-5868-8-10
http://dx.doi.org/10.1016/j.ypmed.2018.02.010
http://dx.doi.org/10.1123/jpah.2012-0004
http://dx.doi.org/10.1016/j.ypmed.2010.05.009
http://dx.doi.org/10.1016/j.tranpol.2005.11.002
http://dx.doi.org/10.1071/HE08210
http://dx.doi.org/10.1016/j.jtrangeo.2013.06.008


Medicina 2019, 55, 152 11 of 12

24. Espinoza, L.; Rodríguez, F.; Gálvez, J.; MacMillan, N. Eating and physical activity habits in university
students. Rev. Chil. Nutr. 2011, 38, 458–465.

25. Villa-González, E.; Rodríguez-López, C.; Barranco-Ruiz, Y.; Cabezas-Arévalo, L.F.; Chillón, P. Evaluating of
the agreement between two methods to determine the distance of the active commuting to school in
schoolchildren. Nutr. Hosp. 2016, 33, 713–718.

26. The Mexican Association of Marketing Research and Public Opinion Agencies. Socio-Economic
Levels. Available online: https://www.warc.com/content/paywall/article/the_amai_system_of_classifying_
households_by_socioeconomic_level/77461/ (accessed on 10 June 2018).

27. Ruiz, G.; De Vicente, E.; Vegara, J. Sedentary behavior and levels of physical activity in a sample of students
and university workers. J. Sport Health Res. 2012, 4, 83–92.

28. Kim, Y.; Park, I.; Kang, M. Convergent validity of the international physical activity questionnaire (IPAQ):
Meta-analysis. Public Health Nutr. 2013, 16, 440–452. [CrossRef]

29. Chu, A.H.Y.; Moy, F.M. Reliability and validity of the Malay international physical activity questionnaire
(IPAQ-M) among a Malay population in Malaysia. Asia Pac. J. Public Health 2015, 27, NP2381–NP2389.
[CrossRef]

30. Kerr, J.; Emond, J.A.; Badland, H.; Reis, R.; Sarmiento, O.; Carlson, J.; Sallis, J.F.; Cerin, E.; Cain, K.; Conway, T.; et al.
Perceived neighborhood environmental attributes associated with walking and cycling for transport among adult
residents of 17 cities in 12 countries: The IPEN study. Environ. Health Perspect. 2015, 124, 290–298. [CrossRef]

31. Deforche, B.; Van Dyck, D.; Deliens, T.; De Bourdeaudhuij, I. Changes in weight, physical activity, sedentary
behaviour and dietary intake during the transition to higher education: A prospective study. Int. J. Behav.
Nutr. Phys. Act. 2015, 12, 16. [CrossRef]

32. Urban Public Spaces for Children and Adolescents. Available online: http://www.creciendoconderechos.gob.
cl/docs/Espacios-Pu%CC%81blicos-Urbanos-para-Nin%CC%83os-Nin%CC%83as-y-Adolescentes.pdf
(accessed on 10 May 2018).

33. Sá, T.H.; Pereira, R.H.; Duran, A.C.; Monteiro, C.A. Socioeconomic and regional differences in active
transportation in Brazil. Rev. Saude Publica 2016. [CrossRef]

34. Chillón, P.; Ortega, F.B.; Ruiz, J.R.; Pérez, I.J.; Martín-Matillas, M.; Valtueña, J.; Gómez-Martínez, S.;
Redondo, C.; Rey-López, J.P.; Castillo, M.J. Socio-economic factors and active commuting to school in urban
spanish adolescents: The avena study. Eur. J. Public Health 2009, 19, 470–476. [CrossRef]

35. Babey, S.H.; Hastert, T.A.; Huang, W.; Brown, E.R. Sociodemographic, family, and environmental factors
associated with active commuting to school among us adolescents. J. Public Health Policy 2009, 30, S203–S220.
[CrossRef]

36. Gärling, T.; Fujii, S. Travel Behavior Modification: Theories, Methods, and Programs. In The Expanding Sphere
of Travel Behaviour Research; Emerald Group Publishing Limited: Bingley, UK, 2009; pp. 97–128.

37. Pont, K.; Ziviani, J.; Wadley, D.; Bennett, S.; Abbott, R. Environmental correlates of children’s active
transportation: A systematic literature review. Health Place 2009, 15, 849–862. [CrossRef]

38. Mandic, S.; de la Barra, S.L.; Bengoechea, E.G.; Stevens, E.; Flaherty, C.; Moore, A.; Middlemiss, M.;
Williams, J.; Skidmore, P. Personal, social and environmental correlates of active transport to school among
adolescents in Otago, New Zealand. J. Sci. Med. Sport 2015, 18, 432–437. [CrossRef]

39. Panter, J.R.; Jones, A.P.; van Sluijs, E.M. Environmental determinants of active travel in youth: A review and
framework for future research. Int. J. Behav. Nutr. Phys. Act. 2008, 5, 34. [CrossRef] [PubMed]

40. Badland, H.M.; Schofield, G.M.; Schluter, P.J. Objectively measured commute distance: Associations with
actual travel modes and perceptions to place of work or study in Auckland, New Zealand. J. Phys. Act. Health
2007, 4, 80–86. [CrossRef] [PubMed]

41. Chillon, P.; Panter, J.; Corder, K.; Jones, A.P.; Van Sluijs, E.M. A longitudinal study of the distance that young
people walk to school. Health Place 2015, 31, 133–137. [CrossRef] [PubMed]

42. Poggio, R.; Seron, P.; Calandrelli, M.; Ponzo, J.; Mores, N.; Matta, M.G.; Gutierrez, L.; Chung-Shiuan, C.;
Lanas, F.; He, J.; et al. Prevalence, patterns, and correlates of physical activity among the adult population in
Latin America: Cross-sectional results from the CESCAS I study. Glob. Heart 2016, 11, 81–88. [CrossRef]

43. Chillon, P.; Ortega, F.B.; Ruiz, J.R.; De Bourdeaudhuij, I.; Martinez-Gomez, D.; Vicente-Rodriguez, G.;
Widhalm, K.; Molnar, D.; Gottrand, F.; Gonzalez-Gross, M.; et al. Active commuting and physical activity in
adolescents from Europe: Results from the Helena study. Pediatr. Exerc. Sci. 2011, 23, 207–217.

https://www.warc.com/content/paywall/article/the_amai_system_of_classifying_households_by_socioeconomic_level/77461/
https://www.warc.com/content/paywall/article/the_amai_system_of_classifying_households_by_socioeconomic_level/77461/
http://dx.doi.org/10.1017/S1368980012002996
http://dx.doi.org/10.1177/1010539512444120
http://dx.doi.org/10.1289/ehp.1409466
http://dx.doi.org/10.1186/s12966-015-0173-9
http://www.creciendoconderechos.gob.cl/docs/Espacios-Pu%CC%81blicos-Urbanos-para-Nin%CC%83os-Nin%CC%83as-y-Adolescentes.pdf
http://www.creciendoconderechos.gob.cl/docs/Espacios-Pu%CC%81blicos-Urbanos-para-Nin%CC%83os-Nin%CC%83as-y-Adolescentes.pdf
http://dx.doi.org/10.1590/S1518-8787.2016050006126
http://dx.doi.org/10.1093/eurpub/ckp048
http://dx.doi.org/10.1057/jphp.2008.61
http://dx.doi.org/10.1016/j.healthplace.2009.02.002
http://dx.doi.org/10.1016/j.jsams.2014.06.012
http://dx.doi.org/10.1186/1479-5868-5-34
http://www.ncbi.nlm.nih.gov/pubmed/18573196
http://dx.doi.org/10.1123/jpah.4.1.80
http://www.ncbi.nlm.nih.gov/pubmed/17489009
http://dx.doi.org/10.1016/j.healthplace.2014.10.013
http://www.ncbi.nlm.nih.gov/pubmed/25528343
http://dx.doi.org/10.1016/j.gheart.2015.12.013


Medicina 2019, 55, 152 12 of 12

44. Rosenberg, D.E.; Sallis, J.F.; Conway, T.L.; Cain, K.L.; McKenzie, T.L. Active transportation to school over
2 years in relation to weight status and physical activity. Obesity 2006, 14, 1771–1776. [CrossRef]

45. Dombois, O.T.; Braun-Fahrlander, C.; Martin-Diener, E. Comparison of adult physical activity levels in three
Swiss alpine communities with varying access to motorized transportation. Health Place 2007, 13, 757–766.

46. Florindo, A.A.; Hallal, P.C.; Moura, E.C.; Malta, D.C. Practice of physical activities and associated factors in
adults, Brazil, 2006. Rev. Saude Publica 2009, 43, 65–73. [CrossRef] [PubMed]

47. Durand, C.P.; Tang, X.; Gabriel, K.P.; Sener, I.N.; Oluyomi, A.O.; Knell, G.; Porter, A.K.; Oelscher, D.M.;
Kohl, H.W. The association of trip distance with walking to reach public transit: Data from the California
household travel survey. J. Transp. Health 2016, 3, 154–160. [CrossRef]

48. Villanueva, K.; Giles-Corti, B.; McCormack, G. Achieving 10,000 steps: A comparison of public transport
users and drivers in a university setting. Prev. Med. 2008, 47, 338–341. [CrossRef] [PubMed]

49. Finger, J.D.; Gisle, L.; Mimilidis, H.; Santos-Hoevener, C.; Kruusmaa, E.K.; Matsi, A.; Oja, L.; Balarajan, M.;
Gray, M.; Kratz, A.L.; Lange, C. How well do physical activity questions perform? A European cognitive
testing study. Arch. Public Health 2015, 73, 57. [CrossRef] [PubMed]

50. Silsbury, Z.; Goldsmith, R.; Rushton, A. Systematic review of the measurement properties of self-report
physical activity questionnaires in healthy adult populations. BMJ Open 2015, 5, e008430. [CrossRef]
[PubMed]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1038/oby.2006.204
http://dx.doi.org/10.1590/S0034-89102009000900009
http://www.ncbi.nlm.nih.gov/pubmed/19936500
http://dx.doi.org/10.1016/j.jth.2015.08.007
http://dx.doi.org/10.1016/j.ypmed.2008.03.005
http://www.ncbi.nlm.nih.gov/pubmed/18436296
http://dx.doi.org/10.1186/s13690-015-0109-5
http://www.ncbi.nlm.nih.gov/pubmed/26629340
http://dx.doi.org/10.1136/bmjopen-2015-008430
http://www.ncbi.nlm.nih.gov/pubmed/26373402
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Participants 
	Ethics, Consent, and Permission 
	Design 
	Personal Data 
	Mode of Commuting 
	Socioeconomic Status 
	Physical Activity Levels (PA-Levels) 
	Statistical Analysis 

	Results 
	Mode of Commuting 
	Descriptive Data of the Participants 
	Associated Factors with Commuting to University: Socio-Demographic Factors and PA-Levels 

	Discussion 
	Conclusions 
	References

