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Factors associated with children being driven to
school: implications for walk to school programs

Abstract

Introduction

In this study, we examined factors associated
with children being driven to school. Participants were 1603 students (aged 9–11 years)
and their parents from 24 public primary
schools in inner western Sydney, Australia. Students recorded their modes of travel to and
from school for 5 days in a student survey.
Parents recorded their demographic data, their
attitudes to travel, and their modes of travel to
work, using a self-administered survey. An analysis of the two linked data sets found that 41% of
students travelled by car to or from school for
more than 5 trips per week. Almost a third (32%)
of students walked all the way. Only 1% of students rode a bike and 22% used more than one
mode of travel. Of those who were driven, 29%
lived less than 1 km and a further 18% lived
between 1 and 1.5 km from school. Factors associated with car travel (after adjusting for other
potential confounders) were mode of parents’
travel to work, parent attitudes, number of cars
in the household, and distance from home to
school. To be effective, walk to school programs
need to address the link between parent journey
to work and student journey to school.

Driving instead of walking or cycling contributes
not only to an unhealthy environment but also reduced opportunities for physical activity [1]. While
many adults would remember walking or cycling to
school, most children today are driven in cars despite the majority living within walking distance.
There is overwhelming evidence that children are
walking less and being driven more. Reflecting this,
the 2000 Sydney Household Travel Report indicated that between 1991 and 1999, there was an
increase in the share of trips to school by children
as vehicle passengers (from 41% to 51%), while the
share of walking trips decreased from 32% to 24%
[2]. For children and adults, the average length of
walking trips has steadily declined by 3% on average every year since 1991 [2]. Similarly, according
to the 2001 US National Household Travel Survey,
less than 15% of students between the ages of 5 and
15 walked to or from school and 1% cycled, compared with 48% of students walked or cycled to
school in 1969 [3]. In the UK, between 1991/
1993 and 2002, the proportion of primary school
children walking to school declined from 60% to
51%, with a corresponding increase in those being
taken by car from 29% to 41% [4].
One strategy to increase physical activity is to
encourage children to go to and from school by
walking, cycling and/or public transport and to reduce the number of children who are driven to
school. The journey to and from school is an opportunity for children to walk regularly for 5 days
a week. Walking has been recommended for its
immediate potential benefit in the prevention of
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report on the first part of the program, which is
a study of the characteristics of students who
are driven to or from school. We aimed to investigate factors that might be associated with students being driven to or from school in order to
inform health promotion intervention strategies,
using survey data collected from both students
and parents. The study was approved by the ethics
committees of Sydney South West Area Health
Service and the NSW Department of Education
and Training.

Methods
Design
Cross-sectional surveys were conducted with students and their parents from 24 schools. The students completed a travel survey over 5 days and
their parents completed a questionnaire. The student and parent surveys were matched through
a previously used anonymous record linkage technique [19] based on the first letter of the surname,
class and year and birthday of student in order to
meet privacy requirements for conducting surveys
in schools.

Study participants and data collection
All public primary schools (n = 61) located in the
inner west of Sydney were invited to participate in
the study, and 24 schools volunteered. The schools
varied in terms of size, socioeconomic status of
their students and cultural mix. Some are located
on busy roads and some have quiet surrounds.
In the 24 participating schools, all Year 4 and
5 students (aged 9–11 years, n = 2047) who were
at school on the day of the survey completed the
travel survey in class, supervised by their class
teacher. As the completion of the surveys was
a class activity, parental consent for each student
was not required. Class teachers distributed to their
students copies of the parent survey, along with
letters of invitation with detailed information about
the study, to take home to their parents. Parents
completed the surveys at home, if they chose to
participate, and returned their completed survey to
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overweight and obesity [5, 6]. Developing a habit
of walking instead of being driven short distances
may help to form patterns of physical activity in
childhood that may continue into adulthood [7].
Many children, especially primary school students,
live within walking distance to their school and
therefore walking to and from school is often possible. In a pilot project conducted in central Sydney
in 2001, a student survey found that 80% of students lived within 1 km of the school, yet 47% of
these students were driven to school [8].
A number of studies have examined factors
that influence the mode of travel to and from school
that primary school-aged children used [9–16]. Parental perceptions of safety, distance from home to
school, limited access to public transport, increased
out-of-area school choice, and time pressures are
some factors which have influenced more parents
to drive their children to and from school. Paradoxically, safety concerns can lead to increased road
congestion when parents, in an effort to protect their
own children from car traffic, drive them to school.
This has the unintended consequence of increasing
the traffic volume in a school’s vicinity and adds to
hazards [17, 18]. However, in most studies that
examined the correlates or factors of the journey
to school, information was collected from either
the parent or the child. As a result, the information
regarding the correlates of travel mode can be limited. For example, information related to socioeconomic status of families is not able to be collected
from children, and studies of parents derived from
samples of school students often have low response
rates.
In recognition of the many health and environmental benefits of active commuting to school, the
Central Sydney Walk to School Research program
was initiated in late 2004, and was funded by the
New South Wales (NSW) Health Department, as
part of a health promotion research demonstration
scheme. The program aims to increase the number
of upper primary school students who walk to and
from school by implementing a multi-strategic intervention with schools, students and their parents,
as well as local councils to improve safety and
amenity near these schools. In this article, we
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Measures
Modes of travel to and from school
Year 4 and 5 students recorded how they travelled
to and from school in a travel survey for 5 consecutive school days. The reliability and validity of this
travel survey had been tested in a pilot study [8],
which found that the travel diary is reliable and
valid. Students answered the questions, ‘how did
you get to school yesterday?’ and ‘how did you
get home yesterday?’ A series of options describing
the modes of travel to and from school (e.g. walked
all the way, walked and caught bus or train, or by
car and so on) were listed and students selected
one only.
Family demographic information was collected
using a self-administered questionnaire from the
parent or carer who was the person mainly responsible for their child’s travel to school. This information covered age, gender, employment status,
educational level and language mainly spoken at
home. The parents were also asked about their attitudes to the issues related to their child walking
to school and their own modes of travel to work.
Parents’ attitudes were assessed by asking their
agreement to six statements related to walking to
school, using a five-point Likert’s scale from
‘strongly agree’ to ‘strongly disagree’. These statements (presented word-for-word in Table II) cover
the following domains: encouragement of walking
to school, if the child likes to walk, the child’s road
safety skills, if there is convenient public transport,
the perceived safety of their neighbourhood and if
there are dangerous roads near their school. Parents
who reported ‘strongly agree’, or ‘agree’ to the
statement were recoded as ‘having agreed to the
statement’, and then compared with the rest of other
responses. Parents also recorded the estimated distance from their home to school and the distance
from their home to their place of employment.

Analysis
Statistical analyses were carried out using the computer package SPSS Complex Samples Statistics
(Version 14.0) [20]. This package incorporates the
sample design into survey analysis and has been
widely accepted to adjust for cluster sample design
and unequal probability of selection to ensure that
results were representative and that bias in estimates was reduced. Data analyses were only conducted for those students with a parent who had also
completed a questionnaire.
Complex Samples Descriptive analysis was conducted to produce the population estimates in describing the characteristics of the study population.
This procedure estimates variances by taking into
account the sample design used to select the sample, including equal probability and probability proportionate to size methods using both replacement
and without replacement sampling procedures.
The study outcome variable was whether students were driven to school or not, and the
outcome was derived from recoding the modes of
journey to or from school into a dichotomous variable. Students who reported being driven to or from
school five times or more per week (out of 10 possible trips) were classified as ‘car travellers’ and the
rest were classified as ‘non-car travellers’.
Relationships between the study factors and the
outcome factor (being car travellers) were examined using bivariate analyses (Pearson chi-square
tests) and multiple logistic regression. The logistic
regression models were conducted by using Complex Sample Logistic Regression to take into account the cluster design. Variables that were
found to be associated with car travellers (P = 0.1)
in bivariate analyses were entered into the multiple
logistic regression model in order to determine the
factors that are independently associated with the
car travellers. All variables (except for six attitude
variables) were entered in one step in the model,
and variables were removed from the model using
backward elimination, according to their statistical
significance (P > 0.05) on the output. Each of the
six attitude variables was entered into the final
model one at a time. Adjusted odds ratios (ORs)
327
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the class teacher. There were two reminders sent
home with students. Teachers from the participating
schools had taken part in a 1-day training course
about the study and issues related to the data
collection.
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with 95% confidence intervals were then calculated
as a measure of the strength of associations.

Response rate
A total of 1966 Year 4 and 5 students completed
a 5-day travel survey, which represented a response
rate of 96%, and 1603 of their parents completed
their questionnaires, a response rate of 79%. Student surveys without a matched parent survey were
excluded from the study (n = 363).
Of the excluded students, 48% were boys and
52% were girls. Forty-six per cent were Year 4 students and 54% were Year 5 students. Forty-three
per cent reported being driven to or from school at
least five times per week. There were no statistically
significant differences in gender, school year or
proportion of students being driven to school between those remaining in the study and those
excluded.

Characteristics of study participants
Table I shows the characteristics of the students and
parents remaining in the study. Of these students,
47% were boys and 53% were girls. Mothers were
mainly responsible for organizing the students’
travel to school (79%). Thirty-seven percent of
parents/carers were employed full time, 42% had
a tertiary degree and 44% spoke a language other
than English at home. Most of the parents/carers
(82%) lived with a partner. A little more than half
(54%) lived within 1 km of school, and 45%
reported having more than one car in the household.

Modes of travel to and from school
Based on the students’ travel survey, 41% of students
were car travellers. Of these students, 89% were
driven to or from school for 10 trips per week. Almost
a third (32%) of students walked all the way to or
from school for at least five trips per week. Only 1%
of the students rode a bike, and 22% used more than
one mode of travel to or from school. Among the car
travellers, 29% lived less than 1 km from school and
328
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Table I also lists family characteristics that were
associated with car travel to or from school on bivariate analysis. There was a greater proportion of
car travellers who lived more than 1 km from
school, who were living with both parents or whose
carers drove to work, compared with non-car travellers. The employment status of the survey respondent and number of cars available in the household
were also significantly associated with car travellers. There were no statistically significant differences between car travellers and non-car travellers
in terms of gender of students, the survey respondent’s relation to the student, age or level of education of the parents/carers and language mainly
spoken at home.
Table II shows that there were significant differences in parents’ attitudes and their environmental
perceptions of walking to school between parents
who drove their child and those who did not. For
example, compared with parents who did not drive
their child to or from school, there was a lower
proportion of parents of car travellers who agreed
or strongly agreed with the statement, ‘My child’s
school encourages the children to walk to school’
(38% vs 51%), and there was a higher proportion of
parents of car travellers who agreed or strongly
agreed with the statement, ‘My child hasn’t got
the road safety skills needed to walk to school’
(34% vs 21%). There was also a significantly higher
proportion of parents of car travellers who agreed
with the statement, ‘There are roads that are dangerous to cross the on the way to school’, compared
with those of non-car travellers (73% vs 58%).
The results of the multiple logistic regression are
shown in Table III. After adjusting for other variables, factors that were found to be associated with
being driven to school were the mode of parents’
journey to work, parents’ attitudes towards walking
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a further 18% lived between 1 and 1.5 km from
school. Percentages of students who walked or who
went by car to or from school varied from school to
school. For example, the percentage of students being driven to school ranged from 69% to 19%.

Factors associated with children being driven to school
Table I. Characteristics of the study population and their
association with car travellers
Characteristics

52.7
47.3

Car
travellers
(n = 658),
Row %
(weighted)

40.4
40.5

Main carer for student’s journey to/from school
Mother
79.3
40.2
Father
20.3
41.4
Other
0.5
38.7

P-value
(based on
chi-square
test)

0.98

0.71

Age group of the main carer
<30
3.5
30–39
35.3
40–49
55.9
50+
5.2

33.9
39.0
42.4
34.9

0.26

Main language spoken at home
English
55.9
Other
44.1

39.6
41.3

0.49

11.7

37.3

0.77

21.3
25.0
42.0

39.9
41.3
41.3

Employment status
Full time
Part time
Home duties
Others

36.9
27.1
23.5
12.5

43.7
40.7
41.3
29.9

0.01

Living with partner
Yes
No

82.2
17.8

41.7
34.0

0.02

Distance to school (km)
<0.5
0.5–1
1.1–1.5
1.6–2
2+

29.2
24.7
12.9
10.3
22.9

10.6
33.8
55.5
62.1
65.7

<0.001

No. of children in the household
1
21.9
2
49.7
>3
28.5

36.0
42.8
40.0

0.11

No. of cars in household
0–1
>2

30.1
53.3

<0.001

Level of education
Primary and some
high school
Completed high school
TAFE/diploma
University/other
tertiary degree

54.7
45.3

Car
travellers
(n = 658),
Row %
(weighted)

P-value
(based on
chi-square
test)

Modes of travel to work of main carer
Car
64.6
Public transport
21.7
Walk
7.1
Others
6.7

51.7
21.9
13.2
34.7

<0.001

Distance to work of main carer (km)
0–5
29.5
5.1–10
30.4
10.1–20
27.5
20+
12.6

39.7
42.9
41.3
48.6

0.46

Characteristics

Study
population
(n = 1603),
Column %
(weighted)

to school, number of cars available in the household
and distance from home to school.
Children were less likely to travel to or from
school by car if their parents used modes of travel
to work other than a car. They were more likely to
travel to or from school by car if their families had
more than one car. In addition, as the distance from
home to school increased, the adjusted odds of being driven to school also increased.
Logistic regression models were conducted for
each of six attitudinal statements, which were included as independent variables. Agreement to the
statement that ‘I live in a safe neighborhood’ or that
‘There are roads that are dangerous to cross on the
way to school’ was no longer significantly associated with students being driven to schools. Among
the rest of the statements, the statement, ‘My child
hasn’t got the road safety skills needed to walk to
school’, explained the most variance (based on
Pseudo R Squares). Therefore, it was included in
the final model. For those parents who agreed with
the statement, ‘My child hasn’t got the road safety
skills needed to walk to school, they were significantly more likely to drive their children to school.
No associations were found between car travellers and non-car travellers in relation to the employment status of their parent/carer or whether the main
329
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Gender
Girl
Boy

Study
population
(n = 1603),
Column %
(weighted)

Table I. Continued
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Table II. Agreement to the attitude statements between parents of car travellers and non-car travellers
Parents of car
travellers (%)

Parents of non-car
travellers (%)

P-value

My child’s school encourages the children to walk
to school
My child doesn’t like to walk
There is convenient public transport close to school
My child hasn’t got the road safety skills needed
to walk to school
I live in a safe neighbourhood
There are roads that are dangerous to cross on the
way to school

38.0

50.5

<0.001

21.5
41.0
34.5

12.8
50.7
21.0

<0.001
<0.001
<0.001

51.2
72.7

58.7
57.5

0.004
<0.001

a

The P-value is based on a chi-square test.

Table III. Factors associated with students who are driven to school (car travellers)
Study variables

Car travellers
%

Adjusted ORa

95% CI

P-value

Distance to school (km)
<0.5
0.5–1
1.1–1.5
1.6–2
2+

10.6
33.8
55.5
62.1
65.7

1
4.19
7.80
10.63
15.03

2.74–6.40
4.45–13.69
6.33–17.89
8.79–25.68

<0.001
<0.001
<0.001
<0.001

Modes of travel to work of main carer
Car
Public transport
Walk
Others

51.7
21.9
13.2
34.7

1
0.32
0.18
0.63

0.17–0.62
0.07–0.46
0.29–1.40

<0.001
<0.001
0.20

No. of cars in household
0–1
>2

30.1
53.3

1
2.09

1.45–3.02

<0.001

Agree to the attitude statement ‘My child hasn’t got the road safety skills needed to walk to school’
Yes
52.4
1
No
35.7
0.63
0.42–0.93

0.02

Employment status
Full time
Part time
Home duties
Others

43.7
40.7
41.3
29.9

1
0.78
0.63
0.58

0.55–1.08
0.38–1.12
0.31–1.08

0.14
0.09
0.06

Living with a partner
Yes
No

41.7
34.0

1
1.35

0.81–2.24

0.19

a

Using Complex Sample Logistic Regression and adjusting for other variables in the table.
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Either strongly agree or agree to the following
statement

Factors associated with children being driven to school
carer was living with a partner after adjusting for
other confounders.

The results of the study found that parents’ attitudes
towards walking to school and their modes of travel
to work were associated with how their children
travelled to and from school, as did distance from
home to school, and the number of cars available in
the household.
The strengths of this study include the very high
response rate, the use of a validated travel survey
over 5 days to measure children’s mode of travel to
school and the use of linked student and parent
surveys to assess parents’ attitudes towards walking
to school and their own modes of travel to work. It
demonstrates the value of linking broad-based parent information with students’ travel surveys. This
enables us to have a better understanding of what
influences the student journey to and from school.
We acknowledge the need to exercise caution in
making conclusions about causality based on crosssectional surveys of this kind and even with broad
information collected from both parents and students. No causal relationship can be concluded. A
number of limitations of this study need to be noted.
First, selection bias might have occurred, as the participating schools volunteered to be in the study. Second, data describing the many environmental factors
specific to the participating schools were not able to
be included due to lack of resources, despite several
studies finding that some environmental factors are
associated with walking [21–23]. Third, the attitudinal statements included in this study may not represent the full range of attitudes that might influence
children’s mode of travel to school. Finally, the
study did not assess student attitudes and beliefs
about active commuting to school.
The measurement of active travel is not straightforward, and different studies have used different
approaches. For example, DiGuiseppi et al. [9]
assessed the mode of travel on one day, whereas
in the USA survey the question asked if subjects
had done any active commuting (walking and cy-
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cling and public transport) at least once a week in
the past month [16]. Sleap et al. [24] collected data
using a physical activity diary for every day of the
week. In some studies, the question used in assessing the modes of journey to or from school was how
the child usually or normally goes to and from
school [13, 25]. However, the reliability or validity
of these measures was not assessed in any of these
studies. In relation to the methods of data collection, most studies on factors associated with the
journey to or from school among primary school
students either collected from students information
with reasonably accurate estimates about their
modes of travel to school, but little or limited data
on other social demographics and parental influences, or collected data from parents only with reliable demographic information, but with limited
measures of modes of travel to school (e.g. 1-day
recall, or a usual pattern) and often with poor response rates.
While our findings may not be directly comparable to previous research due to the use of different
measures, and the study population selected from
one region of metropolitan Sydney, the findings of
this study are consistent with other studies, which
have concluded that distance from home to school
was a key factor influencing students’ journey to
and from school [9, 24–26]. Other contributing
factors which may explain the increase in car use
for trips to school in Sydney in the past decade
include the increased number of mothers joining
the paid workforce and the possible convenience
of dropping-off and picking-up children on the
way to and from work [2]. Our study found that
the parents carers’ mode of travel to work is an
independent factor associated with how their children travel to school, rather than the employment
status of the parents/carers, which is more in line
with the convenience hypotheses. A populationbased representative sample of 800 parents of primary school children from NSW also found that
parents’ use of active travel (walking, cycling or
public transport) to work was associated with their
children regularly walking to and from school [26].
The findings of our study are consistent with
other studies which suggested that parent perception

L. M. Wen et al.

Implications for walk to school programs
The relationships found in this study between students being driven to school and modes of travel to
work of their parents have a number of important
implications for developing effective walk to school
programs. Walk to school programs need to acknowledge the link between parent journey to work
and student travel to school. To do this, program
components need to assist parents to walk to school
with their children and then go to work by active
travel (walking, cycling, or public transport). Spe332

cific program components in the implementation
phase of our Program to address these issues include
development of a Travel Access Guide (TAG) for
each of our intervention schools. The TAGs provide
specific information on how parents can travel with
their children to school, and then onto their workplace by active travel. The TAGs have been distributed to parents along with bus and train route and
timetable information relevant to their local areas.
Changes in several policy areas additional to the
health portfolio may be considered to reduce car
use. They could include greater investment in public transport to make it a more viable option for
more people. Improved frequency and timeliness
of services, greater connectivity between types of
travel (e.g. bus and train) and better security would
encourage more people to use public transport more
often [30]. More pedestrian crossings, redirection
of the carriage of heavy goods from road to rail,
traffic calming, more bicycle paths and safer footpaths have all been suggested as policy initiatives to
encourage more people to walk and cycle [31].
There is emerging evidence that several of these
approaches can be effective [32, 33].
Other types of policy changes that could assist in
reducing car use may be more flexible working
hours, which could redistribute the number of
commuters travelling during ‘peak’ times more
evenly throughout the working day. General social
changes needed to encourage more walking to and
from school could be a greater sharing of child care
tasks, particularly the ‘get ready and off to school’
routine, between mothers and fathers.
Schools also have a role in encouraging active
travel by parents and students to and from school.
Schools can use their own policies and procedures
to manage car congestion near their entrances, to
teach road safety skills and to encourage more walking [34]. Schools may give parents information on
public transport options and recommend walking or
cycling routes to the school. Strategies that reduce
the convenience of driving to school and also increase safety for students, such as parking restrictions around the school, could be considered as
a way of promoting walking to school. The significant variation in the rates of car travellers in our
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of the importance of physical activity, parents’ individual history of transport to school as well as
distance from school were the most significant factors determining children’s involvement in walking
to and from school [27, 28]. Timperio et al. [22]
also found that the parental perception that there
were few other children in the neighborhood and
no traffic lights or pedestrian crossings for their child
to use was negatively correlated with active commuting to schools. These findings were echoed by
the findings of Kerr et al. [21] which suggested that
parental concerns about the school environment
were associated with active commuting to schools.
In a previous study, Carlin et al. [29] found that
there was an inverse relationship between walking
and socioeconomic measures. This was not evident
in our study, as we did not find any associations
between car travellers and language spoken at
home, education level or the employment status
of parents/carers. However, in our study, the number of cars in a household, which could be a proxy
for economic status of the family, was found to be
significantly associated with car travellers as a previous study suggested [9].
It is a public health concern that a substantial
proportion of students who live within a short distance to school (<1.0 km) are driven to and from
school regularly. Children who are generally driven
to school have less opportunity to develop the habit
of walking and to practice their road safety skills,
which could lead to lower levels of physical activity. This pattern has been demonstrated in a recent
study, which found that car-dependent children are
less active overall [25].

Factors associated with children being driven to school

4.

Conclusions

5.

Being driven to school was the main mode of travel
for students in our study population. The factor most
strongly associated with children being driven to
school was their parents’ car journey to work. A substantial proportion of students were driven to school
even though they lived within a short distance from
school. To be effective, walk to school programs
need to acknowledge and address the link between
parent mode of travel and student journey to school.
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