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BACKGROUND: Active transport is a very important factor for increasing the level of physical activity in children,
which is significant for both their health and positive physical behaviour in adult age.

OBJECTIVE: The aim of the study was to establish the proportion of Czech children aged 11 to 15 who select
active transport to and from school and, at the same time, describe socio-economic and socio-demographic factors
influencing active transport to and from school among children.

METHODS: To establish the socio-demographic factors affecting active transport, data of a national representative
sample of 11 to 15 year-old elementary school children in the Czech Republic (n = 4,425). Research data collection
was performed within an international research study called Health Behaviour in School Aged Children in June 2010.
Statistical processing of the results was made using a logistic regression analysis in the statistical programme IBM
SPSS v 20.

RESULTS: Active transport to and from school is opted for in the Czech Republic by approximately %5 of children
aged 11 to 15. Differences between genders are not statistically significant; most children opting for active transport
are aged 11 (69%). An important factor increasing the probability of active transport as much as 16 times is whether
a child’s place of residence is in the same municipality as the school. Other factors influencing this choice include
BMI, time spent using a computer or a privateroom in a family. A significant factor determining active transport by
children is safety; safe road crossing, opportunity to leave a bicycle safely at school, no fear of being assaulted on the
way or provision of school lockers where children can leave their items.

CONCLUSIONS: Active transport plays an important role in increasing the overall level of physical activity in
children. Promotion of active transport should focus on children who spend more time using a computer; attention

should also be drawn to safety associated with active transport to and from school.
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INTRODUCTION

Active transport is most often defined as walking,
cycling, or other human-powered modes of transport (in-
line skating, skateboarding) used for practical purposes
of getting from one place to another in everyday life
(Sallis, Frank, Saelens, & Kraft, 2004). Active transport
is also perceived as an easy and effective tool to increase
the level of daily physical activity (Owen, Humpel, Les-
lie, Bauman, & Sallis, 2004). Walking or cycling to
school is also called “active commuting” (Kerr et al.,
2006; Panter, Jones, van Sluijs, & Griffin, 2010). Ac-
tive commuting is normally a repetitive behaviour along
a specific route. This makes the active commuters very
familiar with their individual route environments. Their
perceptions of the route environments can therefore be
considered to be relevant, and possibly further our un-
derstanding of the influence route environments may
have on active transport in general (Wahlgren, Stigell,
& Schantz, 2010). Promoting active transport is, due to
the global decline in physical activity and an increase
in sedentary behaviour, in the last decade becoming

a major topic, which is an integral part of international
initiatives aimed at increasing the level of physical activ-
ity within the population (Ng & Popkin, 2012).

The issue of dependence on motorized transport,
which leads to decreased levels of physical activity and
environmental degradation, has a significant negative
impact on public health (Aitken, Cranny, Ferguson,
Graham, & Middleton, 2009; Mackett & Brown, 2011).
Decreasing motorized transport and more frequent use
of active transport plays a significant role in increasing
the level of physical activity within the population and
improving the environment (Wen, Orr, Bindon, & Ris-
sel, 2005). Promoting physical activity among the popu-
lation of cities and municipalities through the functional
use of active transport thus appears to be an effective
and attractive alternative in terms of local policy (Jo-
hansson, Laflamme, & Hasselberg, 2011).

The same applies to the cost effectiveness of the re-
spective interventions. Promoting healthy lifestyle by
increasing the level of physical activity through walk-
ing and cycling is more cost effective than structured
intervention schemes (Sevick et al., 2000) and appears
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ideal for accumulating the recommended three 10 min-
ute intervals of moderate to vigorous physical activity
on most days of the week. Healy, Dunstan, et al. (2008)
and Healy, Wijndaele, et al. (2008) state that walking
and cycling can also contribute to accumulating suffi-
cient levels of low-intensity physical activity and reduc-
ing time spent in a sedentary way, which has recently
been positively correlated with increased metabolic risk
factors such as overweight or increased triglycerides
(Stamatakis, Hamer, & Dunstan, 2011).

For children and young people, the journey to school
represents an opportunity to engage in active transport
and to increase the overall level of daily physical ac-
tivity. It has also been demonstrated that school-aged
children who commute to school on foot or by bike
have a higher general level of physical activity (Davi-
son, Werder, & Lawson, 2008; Sirard & Slater, 2008)
and better cardiovascular fitness in the case of increased
cycling (Cooper et al., 2006; Chillon et al., 2010). Walk-
ing and cycling also helps children develop motor skills,
increases awareness of the environment and decreases
high-intensity transport around schools (Davis & Jones,
1996).

If we take into account different countries, the prev-
alence of active transport in different countries and
environments vary considerably. Studies conducted in
European countries (e.g. Sweden, Estonia, Switzerland,
the United Kingdom, Denmark, the Netherlands and
Spain) report a relatively high prevalence of active trans-
port ranging from 50% to 85% (Bere, van der Horst,
Oenema, Prins, & Brug, 2008; Bringolf-Isler et al., 2008;
Cooper et al., 2006; DiGuiseppi, Roberts, Li, & Allen,
1998; Farr, Blew, Lee, Lohman, & Going, 2011; Hill-
man, Adams, & Whitelegg, 1990; Chillén et al., 2010).

In contrast, a survey carried out in the USA both
nationally and in individual states as well as some small-
er surveys report prevalence rates of active transport
ranging from less than 5% to 50%, with higher values
observed more frequently in western states compared
with southern states (Babey, Hastert, Huang, & Brown,
2009; Evenson, Huston, McMillen, Bors, & Ward, 2003;
Martin, Lee, & Lowry, 2007).

Some other higher-income countries, such as Cana-
da and Australia, also show differences in the prevalence
of active transport within the country from 30% to 60%,
and from 15% to 60% respectively (Booth et al., 2007,
Buliung, Mitra, & Faulkner, 2009; Robertson-Wilson,
Leatherdale, & Wong, 2008; Spallek, Turner, Spinks,
Bain, & McClure, 2006).

According to latest research, however, the propor-
tion of school-aged children who commute to school on
foot or by bike has been steadily decreasing (Black, Col-
lins, & Snell, 2001; McDonald, 2007; Sirard & Slater,
2008).
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The aim of the study was to establish the proportion
of Czech children aged 11 to 15 who select active trans-
port to and from school. The specific aim is to describe
the chance of using active transport to and from school
among children.

METHODS

HBSC Study

Health Behaviour in School Aged Children (HBSC)
is a collaborative cross-national research study monitor-
ing various health and lifestyle determinants in school-
aged children (n = 230,000). The aim of the study is
to obtain a representative and internationally compa-
rable set of data for the development of cross-national
programmes and health promotion strategies to shape
health behaviours of young people in social contexts.
The study has been carried out repeatedly every four
years since 1984. In 2010, the study was joined by
43 countries including USA and Canada. The Czech
Republic has been involved since 1994.

Participants and data collection

The data set consisted of a selection of 86 elementa-
ry schools, where research took place in grades 5, 7 and
9, and eight multi-year grammar schools, grades 2 and
4 (corresponds with grades 7 and 9 of elementary
schools). Data collection was performed in June 2010.
In classes where the survey was conducted, a total of
6,553 students were enrolled, of whom 5,709 students
(87%) were present, while the remaining 844 students
(13%) were excused. None of the students addressed
refused participation in the research. Immediately upon
the questionnaire application in the classes, 23 were
rejected due to lack of credibility or incompleteness;
5,686 questionnaires were transferred into an electronic
form. Final data inspection was performed by the In-
ternational Databank, University of Bergen, Norway in
compliance with the international HBSC standards. The
representative data set in the Czech Republic consisted
of 4,425 respondents.

HBSC questionnaire

The health behaviour in school-aged children
(HBSC) student questionnaire (Currie et al., 2010)
is based on the international (English) version of the
questionnaire made by the WHO Coordinating Centre.
Filling out of the questionnaire is anonymous and de-
clares freedom to express a child’s own opinion. The
internationally approved design of the questionnaire
application includes a detailed description of data pro-
cessing and analysis.
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HBSC questionnaire - monitored parameters of active
transport

Mode of transport to and from school - respondents
were asked to indicate in the questionnaires their usual
mode of transport to and from school during the current
week. The question was: “What is your main mode of
transport to school and from school on your typical day?”
Five response options were available for either direc-
tion - walking, cycling, bus/train/tram/underground
(here called “public transport”, including school bus),
car/motorcycle/moped and other. Respondents could
elect only one type of transport for each direction.

Active commuting is operationalized as reporting
either walking or cycling to school, from school or both.

The next question was directed at finding reasons for
the improvement or the decision to use active transport
when travelling to and from school - respondents were
asked: “What would improve your journey to and from
school on foot or by bike or what would make you walk or
cycle to school? Please indicate how important the follow-
ing things are to you.” Responses are given for the follow-
ing statements - 1. less heavy traffic, 2. safe places to
cross the road, 3. no fear of being assaulted on the way,
4. live closer to school, 5. company of others, 6. school
lockers to leave items, 7. leave bicycle safely at school,
8. better street lighting, 9. uninterrupted pedestrian or
cycle path. Possible responses were - very important,
important, unimportant, not sure.

Statistical processing and interpretation of results

For statistical processing of the results and establish-
ing the odds ratio of using active transport to and from
school logistic regression analysis was used - the Back-
ward Stepwise Likelihood Ratio method in a statistical
programme IBM SPSS v. 20. The dependent variable
was Active transport to and from school, i.e. journey to
and from school on foot or by bicycle (1 = yes, 0 = ac-
tive transport not used). Independent variables were
selected as follows - weight levels determined by BMI
according to a WHO percentile graph (usual weight,
overweight, obesity), gender (girl, boy), age category
(11 years, 13 years, 15 years), school located in the place
of residence (yes, no), watching TV less than two hours
a day (yes, no), time spent using a computer for less
than two hours a day (yes, no), their own room (yes,
no), car in the family (yes, no). Another logistic regres-
sion (method ENTER) for determine the odd ratio of
meeting health recommendation according to BMI was
used. Statistical significance was set to 0.05.

At the national level (HBSC study), the prevalence
of different modes of transport (active transport, public
transport or car/moped to school and from school or
both directions) was compared across the different age
groups of school-aged children.
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RESULTS

For the purposes of this article data from 4,425 re-
spondents was analysed, out of which 2,145 (48%) were
boys and 2,280 (52%) girls. Age categories of children
were 11 (32%), 13 (33%) and 15 (35%). Overweight and
obesity occurrence in boys and girls in the different cat-
egories is shown in TABLE 1. Active transport to and
from school is opted for by 69% of 11 year old boys and
girls, at the age of 13 it is 61% of boys and 60% of girls, at
15 active transport to school or from school was found
in 66% of boys and 63% of girls.

TABLE 1
Category BMI (according to a WHO percentile graph)
distributed by age and gender

BMI 11 year olds 13 year olds 15 year olds
Boys Normal 81% 81% 81%
Overweight 16% 17% 17%
Obesity 3% 2% 2%
Girls Normal 88% 93% 91%
Overweight 10% 6% 8%
Obesity 2% 1% 1%

The results of logistic regression (TABLE 2) indi-
cate that children who are overweight have significantly
1.39 times higher chance of using active transport to
school compared with children with normal weight. The
chance of using active transport changes with age; the
smallest chance was recorded for 13 year old children,
between 11 and 15 year old children no significant dif-
ference in the probability of using active transport to
and from school was found.

Significant variables influencing active transport
to and from school include the location of the school;
whether it is in the same municipality as a child’s place
of residence. These children have a 16 times higher
chance of using active transport compared with chil-
dren living in a different municipality. A certain role is
played by social factors. One of the factors influencing
the level of active transport is sedentary behaviour. The
results indicate that children who spend more than two
hours a day using a computer resp. have their own room
have significantly about 17% resp. 29% a lower chance
of using active transport to and from school. Although
the results of logistic regression indicate that children
with overweight or obesity have a higher probability of
using active transport, a detailed analysis of physical
activity performed with respect to weight levels showed
that children with overweight have a lower chance by
some 25% (TABLE 3) of meeting health recommenda-
tions for physical activity (World Health Organization,
2002) - physical activity of at least 60 minutes a day
in five or more days a week (1 = meet, 0 = don’t meet)
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TABLE 2
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Chance of using active transport to and from school - socio-demographic factors

Variable n %? OR CI
BMI

Normal 3815 63.7 Ref

Overweight 534 69.0 1.393* 1.096-1.771

Obesity 76 71.1 1.573 0.842-2.929
Age category

11 year olds 1426 68.8 Ref

13 year olds 1456 60.0 0.719** 0.592-0.861

15 year olds 1522 64.5 0.918 0.761-1.108
School in the same municipality

No 1232 20.9 Ref

Yes 3182 81.3 16.103** 13.645-19.003
Time spent using PC < 2 hours

No 1799 67.4 Ref

Yes 2622 62.4 0.829** 0.710-0.967
Has their own room

No 1927 70.8 Ref

Yes 2498 59.6 0.713%* 0.611-0.832

Legend: % - proportion of respondents who indicated using active transport to school or from school OR - odds ratio, (CI 95%) - con-

fidence interval, *p < 0.05, **p < 0.01, Nagelkerke R?> = 0.389

TABLE 3

Chance for meeting health recommendations for PA* considering to the level of weight

Variable n %a OR CI
BMI
Normal 3815 46.7 Ref
Overweight 534 39.7 0.752%* 0.625-0.904
Obesity 76 40.8 0.788 0.496-1.250

Legend: * description of the criteria for PA by WHO (2002), %* of children, who meet the criterium for PA

compared with children with normal weight. Conversely
ownership of car was not significantly associated with
using active transport to and from school.

Fig. 1 shows that most children aged 11, 13 and
15 consider the following to be important (or very im-
portant): “Have a safe place to cross the road.” For all
age categories it is also important to have an opportuni-
ty: “To leave a bicycle safely at school.” On the contrary,
the distance of the school from the place of residence
appears unimportant, irrespective of the age of the re-
spondents. One of significant factors influencing active
transport is also the fact whether a school provides lock-
ers where children can leave things upon arrival.

DISCUSSION

The aim of this study was to describe the level of
active transport in a representative sample of Czech
children and to determine the significance of some
socio-demographic factors that can influence this level.
The results of the analyses show that on average more
than 65% of Czech school-aged children aged 11 to
15 commute to school on foot or by bicycle. In rela-
tion to socio-demographic characteristics, there are no
differences between boys and girls, which corresponds
with the results of a number of foreign studies such as
studies by (Cooper et al., 2006), (Bringolf-Isler et al.,
2008) and (Bere et al., 2008). In contrast, (Chillon et
al., 2010) concluded in a study focused on Swedish (and
Estonian) children that boys use active transport more
often compared with girls.
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Fig. 1
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Importance of factors supporting active transport to school (by age categories)
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In spite of the observed higher probability of using
active transport to and from school in children suffering
overweight or obesity, these children have a 25% lesser
chance of using physical activity recommendations.
Compared with the results of foreign studies, however,
no significant relations between overweight and obesity
in children and their chance of using active transport
were observed (Heelan et al., 2005; Landsberg et al.,
2007; Rosenberg, Sallis, Conway, Cain, & McKenzie,
2006). From this perspective, active transport, while

contributing to higher levels of physical activity, though
only a small part of the day and without additional lei-
sure time PA, may not be enough to achieve PA health
recommendations.

The level of active transport in school-aged children
is also influenced by the location of the school and dis-
tance from the place of residence. The results of this
study show that children who live in the same munici-
pality where their school is located, have a consider-
ably higher (16 times) chance of using active transport
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to school. The results of our study correspond with
the work of Grize, Bringolf-Isler, Martin, and Braun-
Fahrlander (2010), which also confirmed that students
living closer to their school and in locations with lower
intensity traffic use active transport more often than
students living farther from their school or in locations
with high intensity traffic.

One of the factors with a negative effect on active
transport can be passive leisure time. In a number of for-
eign studies it was shown that children and young people
with a high rate of sedentary behaviour tend to opt for
a less active mode of transport (car, public transport)
(Hamar, Biddle, Soos, Takacs, & Huszar, 2010; Pooley,
Turnbull, & Adams, 2005). Recommended amount of
time spent using a computer or watching TV should
not exceed two hours a day (Education, 2001; Salmon
& Shilton, 2004). In a study by Carson, Kuhle, Spence,
and Veugelers (2010) it was concluded that children
who spend more than two hours a day using a computer
have a lower probability of using active transport to and
from school compared with children who spend less
than two hours a day using a computer.

As far as socio-economic factors are concerned,
a difference was found in the probability of using active
transport between children who have or do not have
their own room. International research reveals the effect
of socio-economic factors on the probability of using
active transport. The most commonly reported factors
are the number of cars in the family, or whether the
parents work full-time (Black et al., 2001; Carlin et al.,
1997). Carlin et al. (1997) also state that 5 to 10 year
old children in Australia in families without a car have
a three times higher chance of using active transport on
their way to school compared with families with one car
and a seven-time higher chance compared with families
with two or more cars. Regarding socio-economic fac-
tors such as ownership of a car in the family and time
spent using a computer no significant influence on ac-
tive transport of children was established. Having one’s
own room is one from four parameters of family afflu-
ence scale, which could indicated socioeconomic status
of children (Currie et al., 2008; Stalsberg & Pedersen,
2010). Our results indicated that children who have their
own room are less likely to use active transport to school
or from school.

The results of our study further show that, for ex-
ample, a very significant factor that can support ac-
tive transport in 11 year old children on their way to
school includes safe places to cross the road (63.1%).
In contrast, a less important factor for the same age
group is the location of their place of residence close
to the school. In a number of foreign papers from vari-
ous countries (USA, New Zealand, England, Canada,
Australia) safety is perceived as a major obstacle to
greater use of active transport by children on their way
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to school (Ahlport, Linnan, Vaughn, Evenson, & Ward,
2008; Collins & Kearns, 2001; DiGuiseppi et al., 1998;
Nicholson & O’Neill, 1999; Timperio et al., 2006).

Similarly, Yeung, Wearing, and Hills (2008) state
that the most frequent factors influencing the final de-
cision whether to use active transport on the way to
school include particularly age, provision of safety of
pedestrians and cycle paths, distance and the level of
physical fitness.

Likewise, fast traffic is commonly referred to as
a significant obstacle for pedestrians and cyclists, while
easy accessibility of pedestrian and cycle paths increases
the probability of active transport (Rodriguez, 2009).
Some groups, especially children and the elderly, are,
compared with common population, more prone to the
negative health effects associated with high levels of traf-
fic. Excessive traffic, noise, crime and bad lighting can
have a negative impact on walking and cycling (Lavin,
Metcalfe, & Higgins, 2011). Howeyver, in Czech children
participating in this study, the quality of street lighting is
included among the least important factors influencing
their use of active transport to and from school.

Limitations of the study

A strength of the HBSC study is the fact that the
research uses representative data of a national sample of
Czech school-aged children at an age that is very crucial
for acquiring habits beneficial for an active lifestyle. Due
to the international nature of the HBSC study (identi-
cal methods for all participating countries), the data
is comparable with the data of the other 42 countries.
The data can thus be used for international comparison
and monitoring of developmental trends. A limitation of
the study is that the results are based on data collected
through a questionnaire survey. The conclusions of this
study must be, with respect to subjective answers to the
questions asked, presented with certain care.

CONCLUSIONS AND RECOMMENDATIONS

More than 80% of Czech children report usual
weight according to WHO percentile graphs (de Onis
& Lobstein, 2010; de Onis et al., 2007). The probability
of a higher occurrence of active transport is evident in
11 year old children but also in children with overweight
and obesity. The most influential factor increasing active
transport is “school in the same municipality”. The most
important factors that can have a positive effect on using
active transport, as perceived by children, include “Have
a safe place to cross the road” and have “School lock-
ers where I can leave my things” and “No fear of being
assaulted on the way”. Promotion of active transport
should focus on children who spend more time using
a computer; attention should also be drawn to safety as-
sociated with active transport to school or from school.
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AKTIVNI TRANSPORT DETI A SKOLAKU V CR
(Souhrn anglického textu)

VYCHODISKA: Aktivni transport je velmi dilezi-
tym faktorem pro zvySeni urovné pohybové aktivity déti,
ktera je dulezita pro jejich zdravi a pozitivni pohybové
navyky v dospélém véku.

CILE: Cilem studie bylo popsat, kolik procent déti
ve véku 11-15 let voli v Ceské republice aktivni zptisob
dopravy do Skoly nebo ze Skoly, a zdroven popsat vy-
brané socio-eckonomické a socio-demografické faktory,
které volbu aktivniho zplisobu dopravy do §koly nebo
ze Skoly u déti ovlivauji.

METODIKA: Pro zjisténi socio-demografickych fak-
tord ovliviujicich aktivni transport byla vyuzita data na-
rodniho souboru 11-15letych zaka zakladnich §kol CR
(n =4,425). Vyzkumny sbér dat byl realizovan v ramci
mezinarodniho vyzkumu Health Behaviour in School
Aged Children v ¢ervnu 2010. Pro statistické zpracovani
vysledkil byla ve statistickém programu IBM SPSS v 20.
pouZzita logisticka regresni analyza.

VYSLEDKY: Aktivni zptsob dopravy do §koly nebo
ze §koly voli v Ceské republice piiblizné % déti ve véku
11-15 let. Rozdily mezi pohlavimi nejsou statisticky vy-
znamné, nejvice déti, které voli aktivni zptisob dopravy,
je ve vékové skupiné l1letych (69 %). Velmi diilezitym
faktorem, ktery az 16krat zvySuje pravdépodobnost vol-
by aktivniho transportu, je misto bydlisté ve stejné obci
jako Skola. Mezi dalsi faktory, které tuto volbu ovlivauji,
patii BMI, doba stravend u pocitace ¢i vlastni pokoj
v rodin€. Pro vyuziti aktivniho transportu déti je diilezi-
tym faktorem bezpecénost - bezpecné prechazeni silnice,
bezpecéné nechat kolo u §koly, nemit strach z pfepadeni
béhem cesty Ci pritomnost Skolnich skfin€k, kde si déti
mohou nechat véci.

ZAVERY: Aktivni transport sehrava dalezitou roli
pro zvySeni celkové urovné€ pohybové aktivity u déti.
Podpora aktivniho transportu by méla byt zaméfena
na déti, které travi vice Casu u pocitace, a pozornost by
méla byt zamé&fena také na bezpecnost spojenou s reali-
zaci aktivniho transportu do §koly nebo ze Skoly.

Klicova slova: aktivni transport, chiize, jizda na kole, Skola,
deti, HBSC.
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