
Citation: Urmi, U.F.; Rahman, K.;

Uddin, M.J.; Hasan, M.N. The

Prevalence of Active Commuting to

School and the Factors Influencing

Mode Choice: A Study of University

Students in a Secondary City of

Bangladesh. Sustainability 2023, 14,

16949. https://doi.org/10.3390/

su142416949

Academic Editors: Tiziana Campisi,

Aoife Ahern, Nick Stamatiadis,

Socrates Basbas, Kh

Md Nahiduzzaman and

Andreas Nikiforiadis

Received: 2 November 2022

Accepted: 14 December 2022

Published: 17 December 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 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 (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Article

The Prevalence of Active Commuting to School and the Factors
Influencing Mode Choice: A Study of University Students in a
Secondary City of Bangladesh
Ummay Fatema Urmi 1, Khalidur Rahman 1,* , Md Jamal Uddin 1,2 and Mohammad Nayeem Hasan 1

1 Department of Statistics, Shahjalal University of Science and Technology, Sylhet 3114, Bangladesh
2 Department of General Educational and Development, Daffodil International University,

Dhaka 1216, Bangladesh
* Correspondence: khalid_sust@yahoo.com

Abstract: Physical activity among people of all ages has been decreasing at an alarming rate in recent
years. Active commuting is recognized as a public health strategy to increase physical activity. The
objectives of the study were to determine the habit of active commuting and the associated factors of
commute mode choice among university students in the secondary city of Sylhet, Bangladesh. The
study was cross-sectional in nature, and information from three hundred and forty-eight students
was collected through an online survey using Google Forms. In addition to basic statistical tools, a
multiple logistic regression model was applied to identify the factors that were associated with the
commuting mode choice of the students. The results have shown that the prevalence of using an active
commuting mode is not at a satisfactory level (43%). No remarkable difference in commuting behavior
was found between males and females. The “distance between campus and students’ residences”
and the “mode of commuting preferred by roommate or classmate” are the most significant factors
influencing students’ commuting choices and related actions. In addition, respondents with lower
socio-economic conditions have more of a tendency to use active modes of commuting. Weather,
time constraints, road safety, and family residence in rural or urban areas all have an impact on
choosing an active mode of transportation for attending classes, but none is overly significant. It is
recommended to promote the health and financial benefits of active commuting. Necessary facilities
should be constructed to increase the level of active commuting, such as additional residential halls
near campus and developing a built environment on the campus for walking and cycling for both
male and female students.

Keywords: secondary city; active commuting; university students; online questionnaire; statistical
analyses

1. Introduction

In recent years, the rate of physical inactivity has been increasing at an alarming
rate. It has a negative impact on both physical and mental health that affects the quality
of life. According to the World Health Organization (WHO), in industrialized countries,
insufficient physical activity has become the second-most significant risk factor for poor
health after tobacco smoking. The WHO also reported that such inactivity is estimated
to be responsible for around 2 million fatalities per year worldwide [1]. The problem of
physical inactivity similarly exists in kids and adolescents, which is a threat to our future
generations. More than 80% of the world’s young population is insufficiently physically
active [2]. Nowadays, sedentary lifestyles are spreading all over the world [3]. One-fourth
of American adults are totally sedentary [4]. The prime reasons behind such lifestyles are
higher levels of occupational sedentary duties at work; the high frequency of the use of
passive commuting modes; and the extreme use of television, mobile phones, computers,
and other devices. In this regard, some environmental factors, such as air pollution, a lack
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of parks or sidewalks, traffic congestion, a shortage of leisure-time facilities, and a lack of
appropriate places for exercise and sports, are also contributory.

An active commute is defined as traveling to and from work by physically active
means, such as walking, cycling (for at least 10 min at a time), or any other similar mode
of transportation. It may also include any commuting in combination with motorized
or non-motorized forms of transportation, for example, a combination of walking and
a car, a rickshaw and walking, or a train and cycling [5]. On the other hand, passive
commuting is usually sedentary by nature. The passive commute includes commuting by
motorized vehicles, such as a bus, train, or car, as well as non-motorized vehicles, such as a
rickshaw. Such commutes are in inactive form and do not involve a countable amount of
physical activity.

Active commuting to and from school is a significant way of increasing physical
activity levels and an inevitable way of enhancing children’s health and well-being [6].
Students at universities might benefit from active commuting, as it is linked with health-
enhancing physical activity. It has been found that adults who used active transportation
reported much more total physical activity than those who did not [7]. A cohort study with
adults working in Cambridge, United Kingdom, revealed that a reduction in active travel
was related to a greater reduction in total physical activity (RRR = 2.1). Similarly, a rise in
active transportation was related to a marginally significant rise in the self-reported total
level of physical activity (RRR = 1.8) [8].

The modal choices of university students to go to class depend on a variety of factors,
including cost, personal preferences, and environmental elements, such as the quantity
of sidewalks and roadways [9]. Along with other predictors, such as income, trip length,
travel costs and health benefits, the lack of personal vehicles was found to be the most
important factor that influences choosing walking as an active travel mode in Nigeria [10].
In Wales, the United Kingdom, living less than one mile from the school, parents’ frequency
of walking and cycling, and living in an urban area were found to be positively associated
with active commuting to primary and secondary schools [11]. Adolescent active travel in
Vietnam is positively associated with the built environment (tree cover, food attractions,
and unobstructed paths), social contacts (peer groups, parents, and communities), and
adversely associated with traffic, air pollution, and past accident experiences [12]. The most-
favored built environment component was cited in Kuala Lumpur, Malaysia as being street
connectivity and accessibility, followed by land use, pedestrian infrastructure, walking
experience, traffic safety, and campus neighborhood, respectively [13].

The effect of meteorological conditions on commuter behavior has also been studied
in some research. For instance, it has been demonstrated that adverse weather conditions,
such as rain, snow, fog, cold, and high winds, have an effect on road capacity, traffic safety,
and travelers’ choice of routes [14–16]. Students are more likely to walk or ride bikes when
the weather is sunny, whereas on days when it is raining, students choose to take a bus or a
car rather than walk to school [17].

Socio-demographic factors such as “no regular monthly income” and “willingness to
walk” were the most significant ones associated with on-campus walking habits [13]. Even
though active commuting is associated with self-reported physical activity, it does not seem
to deliver enough physical activity to reduce BMI (body mass index) [8,18]. Self-efficacy of
psychological aspects and social support from parents and friends are significant factors
that incite adolescents in Portugal to use active commuting to school [19]. While analyzing
the influence of personal values on attitudes, intentions, and cycling and walking, it has
been discovered that cycling and walking are associated with values of self-transcendence
and openness to change [20]. There are also studies that investigated vehicle, bus, and
bicycle usage intentions using lifestyle orientations that included some personal values [21].
The intention to use cars was found to be indirectly influenced by lifestyle orientations
toward consumerism and egalitarianism [22].

Secondary cities may have fewer people and less educational, technological, political,
and economic development compared to the capital city of a country [23]. Sylhet is a
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secondary city in northeastern Bangladesh. The factors that affect the commuting mode
choice of university students in Sylhet, Bangladesh, were not scrutinized in any previous
study. In Bangladesh, the main contributions to total physical activity are from work-
related physical activity and active commuting domains [24]. The prevalence of insufficient
physical activity ranged between 20% and 67% among children and adolescents [25]. In
Dhaka city, approximately 25% of the students of private universities go to university
by walking and 3% by bicycle [26]. This research, therefore, aims to identify the factors
associated with the commuting mode choice of university students in the secondary city
of Sylhet. In particular, the specific objectives are as follows: i) to assess the prevalence of
using active commuting modes among university students and ii) to identify the factors
associated with university students’ commuting mode choice to and from school.

2. Materials and Methods
2.1. Study Area

This research was carried out in a South Asian country—Bangladesh. The study
basically covers the urban area of Sylhet, which is a secondary city in Bangladesh.

2.2. Sampling Techniques

In this study, a sample of students was selected from the Shahjalal University of
Science and Technology (SUST) to determine the prevalence of active commuting and to
identify the factors that affect the students’ choice of commute modes. Three hundred and
sixty students (at least 50 students from each semester) participated from this university
to provide necessary information. In a previous study [27] about students’ commuting
patterns to school, an intra-class correlation coefficient was found to be around 0.7 when
considering socio-demographic covariates. In addition, to determine the minimum required
size of the sample, the following formula had been used in [3] for physical activity and
sedentary behavior among university students. The formula is:

E =
1√
mk

√
2(1− ρ̂)2[1 + (k− 1)ρ̂]2

k(k− 1)m

where, k = the size of sample required in each group, m = number of groups = 6,
zα/2= the z-score from a standardized normal distribution at 5% level of significance = 1.96,
ρ̂ = the estimated intra-class correlation coefficient = 0.7 (adopted), and E = the margin of
error = 0.05 (5% margin of error).

After simplification, we get k = 7 (approx.) and thus, a larger sample (at least 50 stu-
dents from each semester) than the minimum required sample size has been used in
this study.

2.3. Data Collection

The study was conducted from February to June 2021. The data we used for this study
was collected with the aid of an online questionnaire. The online questionnaire describing
the aims of the study and other researcher information was posted on some university
forums and discussion groups. A Web link was provided, and any student could access the
survey via an Internet connection and respond. The inclusion criteria were being a student
at the Shahjalal University of Science and Technology and being enrolled in a running
semester. The relevant information on commuting behavior from and to the campus was
asked to be provided by recalling the respondent students’ habits in a normal situation,
i.e., before the COVID-19 pandemic. The questionnaire for this research was split into
several parts, covering socio-demographic information, commuting patterns, psychological
information, attitude and behavior, environmental factors, and lastly, physical activity and
sedentary behaviors. It should be noted that the questionnaire that was used in this study
has been provided as supplementary material at the end of this article. Questionnaires
with incomplete and missing information and students who did not meet the criteria
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for inclusion were excluded. After applying exclusion criteria, 348 of the 360 completed
surveys were included in the study. Furthermore, the responses were sorted and coded
according to convenience for analysis. The study was approved by the Department of
Statistics, Shahjalal University of Science and Technology. All participants were told of
the study’s objectives prior to beginning the questionnaire, and their participation was
completely voluntary and anonymous.

2.4. Outcome Variable

The participants of the study reported “how do they usually commute to campus”
from five pre-defined responses such as walking, cycling, motorized vehicle, non-motorized
vehicle, or combined modes. The respondents who use combined modes to reach campus
also answered, “Which mode covers the major part?” and were classified accordingly.
Then the modes of walking and cycling to campus were categorized as “active travel” and
motorized or non-motorized vehicles were categorized as “passive travel”. Thus, the binary
outcome variable of this study was obtained.

2.5. Explanatory Variables/Factors

Most of the questions regarding socio-demographic information were closed-ended,
so the respondents choose their answers from a set of pre-defined responses. Furthermore,
the responses were sorted and coded according to convenience for analysis. First of
all, master’s (senior) and master’s (junior) groups were combined into a single category
“masters” in the variable “student’s running semester”, and the other categories were
1st year, 2nd year, 3rd year, and 4th year. Then the BMI was calculated from the self-
reported height and weight of the respondents. Data on students’ “home division” was
collected, and the divisions Khulna and Barisal were merged due to computational ease.
Information on the father’s education and the mother’s education was collected into four
categories: no education, primary, secondary, and above secondary. For further analysis, the
categories “no education” and “primary” were merged together. The father’s occupation
was categorized into five categories, such as farming, non-agricultural work, agricultural
labor, job/service, and others. Then farming and agricultural labor were computed in
a single category, and non-agricultural work was considered in the other category. The
occupation of the mother was classified into three categories: housewife, job/service,
and others. In the data processing stage, the categories “Job/Service and Others” were
computed in a single category named “Others”.

Most of the psychological information was collected using binary responses. The
respondents reported their level of agreement with the statements, e.g., a. “I would walk
or cycle more often if I had a friend or classmate to travel with,” b. “Going to campus by
walking or cycling is time-consuming,” c. “Walking or cycling has an adverse effect on
my outlook.” The responses were provided by the respondents themselves by choosing
one of the two options, “yes” and “no”, i.e., in binary terms, “1” and “0”. The respondents
were also asked to specify their self-assessed socioeconomic class, categorized as lower and
upper, and their perceived degree of healthiness, categorized as unsatisfied and satisfied.

The physical activity level and sedentary behavior of each student were measured
using self-reported activities in the International Physical Activity Questionnaire (IPAQ)
long form [28]. In this section, participants reported how much time they spent on physical
activity and sedentary behaviors (in hours and minutes) per week under the five domains.
MET stands for metabolic equivalent and is used to measure the energy level (oxygen
consumption) necessary for a person to perform certain activities. One unit of MET is
equivalent to 1 kcal/kg/h; i.e., the level of energy at immobility or while sitting still.
Accordingly, [29], the following MET values were used to score the physical activities of
the students: 3.0 METs = moderate activities inside the home; 3.3 METs = walking for work,
transportation, or recreation; 4.0 METs = moderate activities at work/in the garden or
yard/in leisure; 5.5 METs = vigorous activities in the garden or yard; 6.0 METs = cycling
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for transport; and 8.0 METs = vigorous activities at work/ in leisure. Then scores were
computed for all the physical activities and sedentary behaviors.

2.6. Statistical Analyses

In this study, several statistical analyses have been performed to conduct the study,
such as exploratory data analysis, chi-square test for independence, independent sample
t-test, Mann–Whitney U test, and, finally, binary logistic regression. An exploratory data
analysis was performed to summarize the data. The chi-square test is performed to identify
the factors associated with university students’ commute mode choice when an arbitrary
p-value (p ≤ 0.20) is used [29]. In some cases, the cell frequencies were found to be less than
five while performing a chi-square test for independence, so we used Fisher’s exact test
for those cases. Independent sample t-tests and Mann–Whitney U tests were conducted
to compare means between two groups (p ≤ 0.20), i.e., between active commuters and
passive commuters. Finally, logistic regression was conducted to find out the significant
factors that work for or work against the active mode of commuting. At this stage, simple
logistic regression analysis was first performed for each individual explanatory factor, and
the factors that were significant (p ≤ 0.20) in each individual model were selected. The
final logistic regression model was multiple and ran with the significant factors found in
the individual models, yielding significant factors (p ≤ 0.05). For model evaluation, the
Hosmer–Lemeshow test and ROC curve were used. SPSS Version 22.0 was used to conduct
the statistical analyses.

2.7. Multiple Logistic Regression Model

The logistic regression model is widely used to describe the effect of an explanatory
variable on a dichotomous response variable [30]. Multiple logistic regression analysis
is a regression analysis that uses a single dichotomous outcome variable and multiple
independent variables.

Let Y be a binary response variable with values 0 and 1. That is,
Y = 1, if the outcome of interest is present and
Y = 0 if the outcome of interest is absent.
When X has the value x, the logistic regression model has the logit of the success

probability in linear form, i.e.,

π(x) = P(Y = 1\X) =
eβ0+xi β

1 + eβ0+xi β
and 1− π(x) = P(Y = 0\X) =

1
1 + eβ0+xi β

Odds =
π(x)

1− π(x)
= eβ0+xi β

The logit transformation is now as follows:

logit π(x) = log(odds) = log
(

π(x)
1− π(x)

)
= β0 + xiβ

and the multiple logistic regression model is

logit π(x) = β0 + β1X1 + β2X2 + . . . + βkXk

where X = (X1, X2, . . . , Xk) is a set of explanatory variables that can be categorical, contin-
uous, or a combination of both, and β = (β1, β2, . . . , βk) is the set of parameters, i.e., the
coefficient of X.

Thus, for a collection of ‘k’ independent variables (X) denoted by the vector
X = (x1, x2, . . . , xn) for each of the ‘n’ individuals, it has a [(k + 1) ∗ 1] vector of unknown
parameters β, including the intercept term.
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3. Results
3.1. The Prevalence of Active Commuting Mode

The commuting modes of the students are categorized as “active mode” and “passive
mode.” The survey data shows that over half of the students (57%) use passive modes
of commuting and 43% commute to university using active modes. Although it is not
noticeably higher, as noted in the next section, male students are found to be more likely to
use active modes than their female counterparts (Figure 1).
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Figure 1. Commuting modes used by university students: (a) all students; (b) according to the sex of
the students.

3.2. Summary Statistics of Socio-Demographic Variables/Factors

It is revealed that nearly an equal proportion of students from each semester responded
to the study, with approximately 68.4% of responding students being male and the remain-
ing (31.6%) being female. In terms of home division, most of the students are from Dhaka
division (26.4%) and Chattogram division (28.7%), and a very small portion of students are
from Rajshahi (5.2%), and 5.2% are jointly from Khulna and Barisal divisions. About 73%
of the students are from urban areas, and 27% from rural areas. Students’ fathers are more
educated than their mothers. Only 7.5% of students’ fathers are involved in agriculture
or farming, while the majority of their mothers (89.1%) are housewives. The majority of
respondents (86.8%) are members of nuclear families. More than half of the students (60.9%)
live in students’ private dormitories or mess in Sylhet; 21.8% live in the university hall; the
rest (17.2%) live in their own residence. Only 28.7% of students participate in sports or go
to the gym. Less than 15% of students have chronic complications such as diabetes, asthma,
hypothyroidism, allergies, and so on. The average BMI of the students is 22.51. On average,
the students live around 2.51 km from the campus. They spend 4.4 h on the internet daily
on average.

3.3. Association of Commuting Mode Choice with Socio-Demographic Characteristics and
Psychological Factors

An overview of the socio-demographic characteristics of the respondents is demon-
strated in Table 1. In terms of p-values, no association was found between commuting
mode choice with the sex of the students, studying semesters, parents’ education levels and
occupations, types of family, involvement in sports or gym, bearing chronic disease, and the
cost of transportation. However, students’ home division, place of residence with family,
and place of residence at Sylhet show significant associations (Table 1). Students’ fathers
are more educated than their mothers. The cost of transportation is a concern for both
active and passive commuters (73%), who need to bear it on a regular basis for commuting
purposes. Among the psychological factors, the mate commuting mode choice, the influ-
ence of the mate’s commuting mode, self-assessed socio-economic class, time-consuming
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realization, road safety, and weather effects have significant associations with commuting
mode choice (Table 2).

Table 1. Socio-demographic characteristics/factors of students and their association with commuting
mode choice.

Factors
Active
Mode

Passive
Mode Total

p-Values (χ2)

n (%) n (%) n (%)

Sex

Male 110 (46.2) 128 (53.8) 238 (68.4) 0.222

Female 40 (36.4) 70 (63.6) 110 (31.6)

Semester

First Year 36 (54.5) 30(45.5) 66 (19.0) 0.404

Second Year 24 (37.5) 40 (62.5) 64 (18.4)

Third Year 22 (35.5) 40 (64.5) 62 (17.8)

Fourth Year 20 (35.7) 36 (64.3) 56 (16.1)

Masters 48 (48.0) 52 (52.0) 100 (28.7)

Home division

Dhaka 50 (54.3) 42 (45.7) 92 (26.4) 0.023

Chattogram 38 (38.0) 62 (62.0) 100 (28.7)

Rajshahi 8 (44.4) 10 (55.6) 18 (5.2)

Khulana/ Barisal 8 (44.4) 10 (55.6) 18 (5.2)

Sylhet 6 (12.5) 42 (87.5) 48 (13.8)

Rangpur 16 (61.5) 10 (38.5) 26 (7.5)

Mymensingh 24 (52.2) 22 (47.8) 46 (13.2)

Place of residence with family

Urban 94 (37.0) 160 (63.0) 254 (73.0) 0.008

Rural 56 (59.6) 38 (40.4) 94 (27.0)

Father’s education

No Education/Primary 20 (52.6) 18 (47.4) 38 (10.9) 0.455

Secondary 24 (35.3) 44 (64.7) 68 (19.5)

Above Secondary 106 (43.8) 136 (56.2) 242 (69.5)

Mother’s education

No Education/Primary 26 (52.0) 24 (48.0) 50 (14.4) 0.582

Secondary 56 (40.0) 84 (60.0) 140 (40.2)

Above Secondary 68 (43.0) 90 (57.0) 158 (45.4)

Father’s occupation

Agricultural
Labor/Farming 16 (61.5) 10 (38.5) 26 (7.5) 0.218

Job/Service 60 (37.5) 100 (62.5) 160 (46.0)

Others 74 (45.7) 88 (54.3) 162 (46.6)
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Table 1. Cont.

Factors
Active
Mode

Passive
Mode Total

p-Values (χ2)

n (%) n (%) n (%)

Mother’s occupation

Housewife 134 (43.2) 176 (56.8) 310 (89.1) 0.926

Job/Service/Others 16 (42.1) 22 (57.9) 38 (10.9)

Family type

Nuclear family 126 (41.7) 176 (58.3) 302 (86.8) 0.346

Joint Or Extended Family 24 (52.2) 22 (47.8) 46 (13.2)

Place of residence in Sylhet

Hall 48 (63.2) 28 (36.8) 76 (21.8) <0.001

Mess 96 (45.3) 116 (54.7) 212 (60.9)

Own Residence 6 (10.0) 52 (90.0) 60 (17.2)

Involved in sports/gym

Yes 44 (44.0) 56 (56.0) 100 (28.7) 0.879

No 106 (42.7) 142 (57.3) 248 (71.3)

Chronic complications

Yes 22 (44.0) 28 (56.0) 50 (14.4) 0.922

No 128 (43.0) 170 (57.0) 298 (85.6)

Cost matters for transportation

Yes 110 (43.3) 144 (56.7) 254 (73.0) 0.929

No 40 (42.6) 54 (57.4) 94 (27.0)

Total 150 (43.1) 198 (56.9) 348 (100.0)

Table 2. Psychological factors and their association with commuting mode choice.

Factors
Active Mode Passive Mode Total

p-Values (χ2)
n (%) n (%) n (%)

Mate commuting mode choice

Walking/Cycling 121 (86.8) 18 (13.2) 139 (39.8) <0.001

Vehicle 31 (14.6) 178 (85.4) 209 (60.2)

Has the influnce of mate’s commuting mode?

Yes 122 (47.7) 134 (52.3) 156 (73.6) 0.043

No 28 (30.4) 64 (69.6) 92 (26.4)

Walking/cycling is time consuming

Yes 76 (37.6) 126 (62.4) 202 (58.1) 0.086

No 74 (50.7) 72 (49.3) 146 (41.9)

Adverse effects on your impression

Yes 32 (40.0) 28 (60.0) 80 (23.0) 0.652

No 118 (44.0) 150 (56.0) 268 (77.0)

Walking/cycling is good for health

Yes 150 (43.6) 194 (56.4) 344 (98.9) 0.216

No 0 (0.00) 4 (100.0) 4 (1.1)
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Table 2. Cont.

Factors
Active Mode Passive Mode Total

p-Values (χ2)
n (%) n (%) n (%)

Feel safe walking/cycling to campus (road safety)

Yes 144 (47.1) 162 (52.9) 306 (87.9) 0.004

No 6 (14.3) 36 (85.7) 42 (12.1)

Should have restriction on vehicle

Yes 90 (46.9) 102 (53.1) 192 (55.2) 0.265

No 60 (38.5) 96 (61.5) 156 (44.8)

Self-assessed socioeconomic class

Lower 114 (50.4) 112 (49.6) 226 (64.9) 0.008

Upper 36 (29.5) 83 (70.5) 122 (35.1)

Degree of healthiness

Unsatisfied 62 (46.3) 72 (53.7) 134 (38.5) 0.505

Satisfied 88 (41.1) 126 (58.9) 214 (61.5)

Weather condition has an effect

Yes 132 (41.0) 190 (59.0) 322 (92.5) 0.048

No 18 (69.2) 8 (30.8) 26 (7.5)

Total 150 (43.1) 198 (56.9) 348 (100.0)

3.4. Assessing the Mean Difference

A comparison of the mean values of some characteristics between groups of students
is assessed in Table 3. No significant difference between the active commuting group and
the passive commuting group is observed to have evolved from student’s BMI (based on
t-test, p > 0.20), MET-minutes per week, and total sitting time (based on U-test, p > 0.20).
However, a significant mean difference between the two groups is observed based on the
distance between residence and campus, monthly family income, and time spent on the
internet (p < 0.20).

Table 3. Mean difference of BMI, residence to campus distance, family income, internet times, MET,
and sitting minutes by commuting mode choice among university students.

Factors
Active Mode Passive Mode

t/U p-Value
Mean ± SD Mean ± SD

Student’s BMI 22.58 ± 3.33 22.45 ± 3.35 0.25 0.800

Distance between
residence and campus 1.59 ± 1.35 3.21 ± 2.35 −1.34 0.182

Monthly
family income 37,380 ± 33,977.02 44,080.81 ± 30,760.32 −5.73 <0.001

Times on internet 4.387 ± 2.47 5.005 ± 2.93 −1.51 0.134

MET-minutes/
week (median) 1367.50 1183.50 3644.50 0.836

Sitting minutes/
week (median) 1245 1620 3302 0.212

3.5. Logistic Regression for Individual Factors

Logistic regression is separately used for every single covariate found to be significant
in the previous stages. The factors which would be found to be significant (p-value ≤ 0.20,
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as used in [31]) in the individual model, would be included in the final multiple logistic
regression model as explanatory factors. The factors “Home division” and “Monthly family
income “ have not been found to be significant in the individual models, as shown in
Table 4. Since the distance to campus was measured considering the students’ residence in
Sylhet, the effect of the factor “Place of residence in Sylhet” could be explained by the factor
“Distance.” For this reason, to avoid collinearity, the factor “ Place of residence at Sylhet”
has been excluded from the model. Thus, other than the factors “Division,” “Income,” and
“Residence at Sylhet,” the remaining factors have been included in the multiple logistic
regression model.

3.6. Multiple Logistic Regression Model

In the overall model (Table 4), the commuting mode choice of the roommate or
classmate (p-value = 0.00) and the distance between residence and campus (p-value = 0.018)
have been found to be the most statistically significant factors. The commuting mode
choice of a mate has been found to be positively related to the commuting mode choice
of the self. The corresponding result suggests that students who have active-mode-user
mates are more than 30 times as likely to utilize active mode as students who have passive-
mode-user mates [OR = 30.043, CI = (11.526–78.307)]. The distance between residence
and campus has been found to have a negative relationship with the choice of one’s own
mode for commuting [OR = 0.704, CI = (0.526–0.941)]. The result indicates that, for a
1 km increase in distance between residence and campus, the chance of commuting to
campus by active mode is reduced by 0.296 times, given that the effects of other factors
remained constant. In addition, the students who belong to a lower socioeconomic class are
0.945 times more likely to use active mode than those who belong to an upper socioeconomic
class [OR = 1.945, CI = (0.716–5.284)].

The students who reported that weather conditions have an effect on their commuting
mode are 0.51 times less likely to use active modes than those who reported weather
conditions have no effect [OR = 0.510, CI = (0.086–3.015)]. Moreover, students who indicated
that active commuting takes a lot of time are 0.812 times less likely to use it than those who
indicated that it does not [OR= 0.812, CI = (0.319–2.070)]. Students who feel safe on roads
are 0.338 times more likely to use active modes than students who have safety issues on
roads [OR = 1.338, CI = (0.242–7.379)]. It has also been found that students from rural areas
are 0.155 times more likely to use active modes than students from urban areas [OR = 1.155,
CI = (0.394–3.384)]. However, this attribute has no significant effect on the commuting
mode choice of the students (p > 0.05).

Time spent on the Internet is negatively associated with active commuting. Every
additional hour spent on the internet reduces the likelihood of attending classes on campus
by 0.2 percent [OR = 0.998, CI = (0.855–1.165)]. The students who reported an influence
from their mate’s active mode of travel are 0.016 times more likely to use the active mode
of commuting.

3.7. Model Evaluation

From the multiple logistic regression model, the Hosmer–Lemeshow test gives a value
of chi-square = 7.345 and a p-value< 0.05, which means the model has been fitted well. The
area under the ROC curve is found to be 0.909, which suggests the better performance of
the classification model (Figure 2).
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Table 4. Associated factors for commuting mode choices and their odds ratios obtained from simple
(crude) and multiple (adjusted) logistic regression models.

Model Crude Model Adjusted Model

Factor OR (95% CI) p-Value OR (95% CI) p-Value

Monthly family income 0.99 (0.99–1.01) 0.184 - -

Mate commuting mode choice

Passive mode Reference - Reference -

Active mode 38.46
(15.80–93.63) <0.001 30.04

(11.53–78.31) <0.001

Has the influnce of mate’s commuting mode?

No Reference - Reference -

Yes 2.081
(1.02–4.26) 0.045 1.02 (0.33–3.09) 0.987

Time-consuming

No Reference - Reference -

Yes 0.59 (0.32–1.08) 0.087 0.81 (0.32–2.07) 0.665

Road safety

No Reference - Reference -

Yes 5.33
(1.51–18.86) 0.009 1.34 (0.24–7.38) 0.739

Internet 0.92 (0.81–1.03) 0.147 0.99 (0.86–1.17) 0.982

Distance 0.52 (0.40–0.69) <0.001 0.70 (0.53–0.94) 0.018

Weather effect

No Reference - Reference -

Yes 0.31 (0.91–1.05) 0.059 0.51 (0.09–3.02) 0.448

Residence Sylhet

Hall Reference - - -

Mess 0.07 (0.02–0.25) <0.001 - -

Own residence 0.48 (0.23–1.03) 0.061 - -

Division

Dhaka - - - -

Chattogram 0.52 (0.23–1.16) 0.11 - -

Rajshahi 0.67 (0.16–2.83) 0.588 - -

Sylhet 0.12 (0.03–0.12) 0.002 - -

Khulna/Barisal 0.67 (0.67–0.16) 0.588 - -

Rangpur 1.34 (0.38–4.73) 0.645 - -

Mymensingh 0.92 (0.34–2.50) 0.864 - -

Self-assessed socioeconomic
class

Upper Reference - Reference -

Lower 2.43 (1.25–4.72) 0.009 1.95 (0.72–5.28) 0.192

Residence

Urban Reference - Reference -

Rural 2.51 (1.27–4.98) 0.008 1.16 (0.39–3.38) 0.793
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4. Discussion

This study provides evidence that the prevalence of using active commuting mode
(43%) among Bangladeshi university students is almost equivalent to Australians (46.8%) [32],
higher than Chileans (26.33%) [33] and Americans (5% to 31%) and lower than Brazilians
(62.5%) [34], Colombians (65.3%) [35], and Chinese (88%) [36]. In this aspect, socio-cultural
phenomena may be more responsible than the economic conditions of the students. How-
ever, no evidence of a connection between participants’ sexes and their preferred commute
mode to campus has been found. This finding is not supported by most of the previous
studies wherein gender was found to be a significant factor. For example, there is a higher
prevalence of active commuting among boys [37], and boys are more likely to use active
mode [38]. Findings of a non-significant difference in commuting between the genders of
students may occur as an outcome of having an equal environment and facilities for both
male and female students.

Findings show that a student’s reading semester has no significant relationship with
the choice of mode for commuting. However, newcomers in the first year/semester are
more inclined (54.5%) to active mode than the others. In reality, as they grow more
autonomous and acquainted with their campus surroundings, students have more freedom
to choose their means of transportation for getting to and from school [39]. As a result,
older students are anticipated to commute by automobile more frequently. Similar studies
also concluded the same [40,41].

Different levels of physical activity were found in urban and rural adults of various
socioeconomic backgrounds in the United States [4], which may be due to favorable infras-
tructure, accessibility to sports or recreational facilities, or a history of long-term exercise
promotion. In addition, parents’ physical activity, active commuting to work, and socio-
demographic factors served as predictors of individual commuting to school [42]. These
are not totally unsupported in the current study, such as patents’ educational qualifications,
occupations, and the size of their families of socio-demographic factors. However, none
are too important to consider a factor to include in the students’ commuting choice anal-
ysis. Both active and passive commuters (73%) are concerned about transportation costs.
Furthermore, it is found that the commuting choices of Bangladeshi university students
are primarily linked with the origin of the students’ family (division) and their place of
residence, i.e., urban or rural. Students from rural residence families have been found to
be more likely to choose an active commuting mode. Another study in Bangladesh found
results similar to this one, i.e., the total physical activity level was higher in rural areas than
in urban areas [24].
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According to the findings, the factor “distance between campus and students’ resi-
dences” has significant association with commuting mode choices. In addition, a significant
association between a student’s residence at Sylhet and their commute mode has been
found. Thus, the factor “residence at Sylhet” was replaced by the distance from their
residence to the campus. This was done to provide realistic decisions for policymaking and
to avoid collinearity. Furthermore, the significance of the “distance between campus and
students’ residences” with active commuting indicates that distance has a negative effect
on the choice of an active mode of transportation for commuting to campus. It implies
that the rate of active travel decreases as the distance between campus and the residences
of students increases. This finding is supported by a previous study done in Spain with
similar outcomes [43]. That study found that the students who lived between 2 and 5 km
from the university used biking (i.e., an active commuting mode) most frequently. Likewise,
a significant negative association with distance to campus means that respondents living in
urban areas are more likely to use active modes in the United States [38,44].

Lower self-assessed socioeconomic class (SES) university students at Sylhet are more
likely than their counterparts to use active mode for commuting, and accordingly, the
monthly family income has been found to be very significant in this sense. Existing
literature also supports this finding. The university students who lived in lower-SES
neighborhoods reported more active commuting to university trips per week than those
who lived in higher-SES neighborhoods [45], and the issue is connected to the parents’
income level [42].

BMI has been found to be almost similar and to show the same degree of consistency
for both active and passive commuting users. This may result from the fact that university
students enjoy engaging in physical activities during their free time, such as playing on
campus or going for walks or rides up hills around campus with friends. Physical leisure
activities are not common in several Asian cultures, particularly in Bangladesh. In addition,
a lot of people in Bangladesh invest a lot of time and effort in hard labor in order to make a
living. This results in an extremely thin body mass, which is an entirely different situation
from our study.

The factor “having a roommate or classmate who walks” was found to be a significant
factor [44], which is similar to the factor “mate commuting mode choice” in this study, which
has also been found to be a significant factor and to positively affect the commuting mode
choice of university students. In addition, students whose roommates or classmates use
active mode for commuting are 30 times more likely to use active mode than those whose
roommates or classmates are passive-commuting-mode users. Again, it is supposed by the
students that relatively more time is needed for active commuting, and the existing reports
have matched with this argument; for example, the Chilean university students noted [46]
the main barrier behind active travel was that “it takes too much time.” Furthermore, this
study found that Bangladeshi university students who spend more time online use active
commuting less frequently than those who spend less time online, despite the fact that,
in an earlier study [47], it was found there was a significant negative association between
active commuting and the amount of time spent studying without using the internet.

In order to encourage active commuting to school, among other things, road safety
must be considered [48], and the findings of this study have concluded the same. The
absence of sidewalks and a designated bicycle lane may be the prime reasons why students
do not feel comfortable on the road and avoid active modes of commuting. Furthermore,
bad weather encourages the use of automobiles [49], and commuters tend to walk and
cycle less on “colder than average” days as the temperature rises [50]. This study supports
these findings on weather effects.

5. Conclusions

This study is the first attempt to assess the commuting behavior of students in the
secondary city of Sylhet, Bangladesh. The study found that the prevalence of active
commuting among university students is not too low, but most of the students use passive
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modes to commute to campus. Various factors are associated with the choice of mode of
transport to attend on the campus. Of them, the distance between campus and residence is
an important factor to be considered. The preferred mode of commuting of a roommate
or classmate has a significant influence on the choice of a student’s active commuting
mode. In addition, students from lower socioeconomic status appear to be more likely
to commute by active means. Furthermore, associations with weather conditions, time
effects, road safety, students’ original residence, and daily hours of internet use have also
been discovered.

Despite its limitations, as mentioned in the next section, this research may assist
the university administration and corresponding policymakers to take steps to promote
active commuting more effectively. Additional residential halls near campus (to reduce the
distance from residence), a separate bicycle lane, priority-based traffic management, active
commuter safety measures, and vehicle restrictions on campus may influence commuting
mode choice to switch from passive to active. Finally, the educational sector should work
on the development of an educational strategy that promotes the health and financial
benefits of active commuting among students.

6. Limitation of the Study

Within the constraints of time and resources, a representative study was attempted to
assess the practice and habits of the commuting behavior of university students in Sylhet,
Bangladesh. However, the study has some limitations. Although a representative sample
(n = 348) was considered, there were not enough students who exhibit the whole pattern of
students’ commuting behavior. Because of the COVID-19 pandemic situation, data was
collected via an online survey and contains several errors and incomplete information.
As the students provided the required information by recalling their behavior patterns
in normal conditions, i.e., before the start of the COVID-19 pandemic, there is a great
possibility that the data suffers from a lack of accuracy. Thus, we acknowledge that a
recall bias might have influenced the findings of this study. This study includes only a
cross-sectional dataset, and hence the findings could not be generalized over a long period
of time. It is based on statistical relationships, and no causal relationship was examined.
The study focuses on only the commuting behavior of university students in the Sylhet City
Corporation area. A study on the commuting behavior of adolescents, young adults and
people of other age groups should be done in the future to realize the overall commuting
behavior and the associated factors of city dwellers.
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