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Abstract

Children’s car use is increasing. As a result of thisy #re walking less. This has
serious implications for their quantity of physical @ityi and consequently for their
health. In this paper, findings are presented from a r@ds@aoject being carried out in the
Centre for Transport Studies at University College Lontmmexamine these effects. A
major element of the research involved fitting 200 childneth portable motion sensors
for a period of four days to measure their quantity of gaysctivity. In parallel with this,
they kept travel and activity diaries, so that it wasside to establish how much energy
they consumed in various activities, including walkings Ishown that walking to school
for a week consumes more calories than one week'thwd physical education (PE) and
games lessons, and that children who walk to events tendsé more energy in
participating in them than children who are driven by Gée effectiveness of a specific
initiative to encourage children to shift from the aamialking, namely the walking bus, is
examined in detail, and found to be effective in helpingdhieve this objective.

Keywords: children; walking; car use; health; physicahégtiwalking bus.
Topic area: A4 Non-motorized Transport
1 Introduction

In Britain, children are walking less than they usedAs.Table 1 shows, the
percentage of trips by children that were walked declinewch #7% in 1985/86 to 32% in
2002, while the percentage of trips by children that are binceeased from 35% to 56%.

Cycling has also shown a major decline, from 4% to 2% itddren’s trips.

Table 1 Percentage of children using various methods of travel

1985/86 2002
Walk 47 32
Car 35 56
Bicycle 4 2
Other 14 11
Total 100 100

Source: National Travel Survey 2002 (Department for Transport, 2004)
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For trips to school, as shown in Table 2, the percerdageung children walking
decreased from 67% in 1985/86 to 51% in 2002 while, for older chiltherpercentage
dropped from 52% to 48% over this period. The net transteah been to the car.

Table 2 Percentage of children using various methods of traved school

Age 5-10 Age 11-16
1985/86 2002 1985/86 2002
Walk 67 51 52 38
Car 22 41 10 24
Bicycle 1 1 6 2
Bus 9 7 29 33
Other 2 1 2 2
All 100 100 100 100

Source:National Travel Survey 2002 (Department for Transport, 2004)

The major factor causing the decrease in walking is ttbrin car use. There are
a number of causal factors including increasing car ownet$i@meneral process of urban
decentralisation, school admission policies, womermskimg and childcare arrangements,
and concerns about children’s safety. For example, thd&wuaf children in Britain aged
5-10 years travelling to school alone fell from 21% in 1985/8610@86 in 2002
(Department for Transport, 2004). Much of the increasing usa is associated with
meeting the needs of children, particularly for shapst(Mackett, 2001, 2003). It is likely
that these trends will continue (Mackett, 2002).

Reduced amounts of walking and cycling by children austg concern at
Government level. This was reflected in the White Papéefransport issued in the Summer
of 1998 which stated:

Not walking or cycling to school means that children gethmless exercise and
builds in car dependency at an early age (DepartmehedEnvironment, Transport
and the Regions, 1998, paragraph 5.29).

One of the consequences of reduced quantities of exascieereasing obesity.
The 2003 Annual Report of the UK Chief Medical Officer (Rlson, 2003) states that
the growth in the proportion of overweight and obesedodil is a major concern. Quoting
the Health Survey for England in 2001 (Department of He&003), the Report says
8.5% of 6 year olds and 15% of 15 year olds are obese. Beth@96 and 2001 the
proportion of overweight children aged 6-15 years increaset¥bwpnd obese children by
3.5%.

There is considerable evidence that lack of physical actiyitadults can lead to a
number of adverse health conditions (Department @fitHe2004), but for children, there
is less evidence of the benefits and desirable amountstyge of physical activity
(Riddoch, 1998). However, Biddle, Sallis and Cavill (1998) arbaéethere are three main
rationales for young people to take part in regular phyaidality:

« To optimise physical fitness, current health and wWwelkg, and growth and
development;



« To develop active lifestyles that can be maintainedutnout adult life;
* To reduce the risk of chronic diseases of adulthood.

They acknowledge that neither the minimal nor theanmgdt amount of physical
activity for children can be defined precisely. Notwithdiag this difficulty, they make
the following recommendations:

* All young people should participate in physical activifyab least moderate intensity
for one hour per day;

* Young people who currently do little activity should pap#te in physical activity of
at least moderate intensity for at least half an peuday.

Biddle, Sallis and Cauvill (1998) state that moderate iiteagtivities for children
may include brisk walking, cycling, swimming, most sports oncéda and that such
activities may be carried out as part of transportathysical activity, games, sport,
recreation, work or structured exercise, and for younpedren, as part of active play.
Hence, the normal everyday activities in which childremigipate, including travelling to
and from school, can contribute to their daily quantdmhysical activity, which in turn,
should lead to healthier lives. This means that tleeeesound reason why children should
walk more.

The purpose of this paper is to demonstrate the contribatiaalking by children
to their quantity of physical activity and how it mighe¢ increased. Research addressing
these issues is described in the rest of this paper, fgcparticularly on the methodology
used to collect data on children’s travel and activity pastand on a specific example of
an initiative to reverse this shift from walking to trer,cnamely walking buses. After the
results are presented, conclusions are drawn.

2 The research project

This work described in this paper was carried out at gfaa project entitled
‘Reducing children’s car use: the health and potecéialdependency impacts’ being carried
out in the Centre for Transport Studies at UniversitileQe London. It was funded by the
EPSRC (Engineering and Physical Sciences Research (aumgr the Future Integrated
Transport (FIT) programme for three years commenamgary 2001. The objectives of the
project were as follows:

a) To examine the effects of car use on children’s phyaality and health;
b) To examine the effects of car use by children on ff@ential long-term car dependency;

c) To develop a framework to evaluate the impacts of Ktavechool initiatives
systematically.

The Principal Investigator and Project Manager was Rparkett, Professor of
Transport Studies at UCL. The research team at UCIsisted of Lindsey Lucas, James
Paskins and Dr Jill Turbin. Professor Neil Armstrotighe Children’s Health and Exercise
Research Centre at the University of Exeter anddrél Edmunds of the Division of Child
Health at the University of Bristol who provided expss on measuring children’s physical
activity patterns and relating these to health issbE&pertise on children’s health and its



relationship with transport was provided by Professor MaekCarthy of the Department of
Epidemiology and Public Health Medicine at UCL. Informatabout the journey to school
intiatives and their implementation and potentigbatts was provided by the Environment
Department of Hertfordshire County Council. Disseminabibtine research findings to health
professionals and subsequent recommendations on hoaratesa this area can inform
evaluation of local healthy transport initiatives hasrbassisted by Adrian Coggins, a Health
Promotion Adviser based in Hertfordshire. The fieldworls\a#l based in Hertfordshire, an
area to the north of London. Further information abbetproject is available via the World
Wide Web at http://www.cts.ucl.ac.uk/research/chcéruse

In order to achieve these objectives, the projedt beeen divided into a set of work
packages, which are:

a) Questionnaire surveys of children and their parantsanthropometric measurements of
the children;

b) Analysis of children’s activity patterns using portaiyietion sensors and relating this to
their lifestyles;

c) Evaluation of travel-to-school initiatives;

d) Analysis of the attitudes of teenagers to the car;

e) Analysis of the effects of car use on children’s ctigmiand mental development;
The work being discussed here comes mainly from Workdgask(b) and (c).

3 Methodology

A major main strand of the project was the assedsoifethe travel and activity
patterns using the portable motion sensors. The equiposad is the RT3 tri-axial
accelerometer, manufactured by Stayhealthy, USA. disores movement in three directions
and is worn in a belt around the waist. An exampéhasvn in Figure 1.

The RT3s combine the movements in three directionsotupe total activity counts
in units of vector magnitude (VM). These were convettedctivity calories using formulae
programmed into the equipment using data on the agdegemeight and height of the child.
(Activity calories are calories used in undertaking physaivity. The RT3s can also
convert activity calories to total calories, i.e. inclgdthe calories that are used by the body
to function and develop even when the person is passiading on a constant based on the
physical characteristics of the person. Activity da®are used in this work).

The RT3s are the size of a small pager and are wotmdrthe waist in a purpose-
made holster on a belt. It can be worn for all a&isiexcept those which would make it
wet. They were set to record movements on a minutetbytenbasis. An example of the
output is shown in Figure 2. In this study, the volunteenewasked to wear the monitor
from a Wednesday to a Monday, with data being collectedhi® four days Thursday,
Friday, Saturday and Sunday. These days were chosenasddth school days and
weekend days were included.



A
il

8 L 9 S b4 iz 4 !
iIIIII[IHI’IIJIIIIIlllIIIllmlll!l|||III!I|Ifl!|I’IUI|I|H|HH|III|‘I| i

K]

from Stayhealfhy 7

Figure 1 The RT3 motion sensor

The children were asked to keep a travel and activity da@rthe four days. An
example extract from the diary is shown in Figure I3 €vents from the diary have been
mapped on the output traces from the RT3s so that thyatevels associated with each
event or trip can be identified. (This was done in cdaasah with the children in order to
reduce the number of possible miscodings).
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Time of day

Activity calories (kcal)

Figure 2 An example of the output from an RT3 motion sensor



Then IWent to...

| got there at

Peter's house

| travelled there by

| Walked

Played on the computer then played
football

Ileftat | 18-40

Then | went to...

| got there at

Home

[19:001

| travelled there by

Car

Watched TV and went to bed

leftat [ ]

Figure 3 An example extract from a travel and activity diary

Table 3 The classification system for events recorded the children’s diaries

Broad level Middle level Narrow level

Travel Travel to school Walk, car, bicycle, bus, and other
Travel from school  Walk, car, bicycle, bus, and other
Other travel Walk, car, bicycle, bus, and other

School PE or games lesson®E or games lessons

Other lessons

Other lessons

Break Break
Structured out-of-  Structured ball Badminton, basketball, cricket, football, golf,
home activities games netball, squash, and tennis club or lesson
Other structured Athletics, cycling, dance, gymnastics, horse
sport riding, martial arts, and skating club or lesson

Organisations

After-school clubs, Air Training Corps,
Crusaders, Scouts/Guides, and youth club

Tuition

Choir, drama, extra tuition, and music lesson

Unstructured out-
of-home activities

Unstructured ball
games

Badminton, basketball, cricket, football,
rounders, tennis, and unclassified ball games

Other unstructured
activities

Cycling, disco, dog walking, jogging,
scootering, skateboarding, and walking

Other outdoor play

Active play and general play

Out-of-home
activities shared
with parents

Out-of-home
activities shared
with parents

Appointment, event, fair/fete, meal out, and
shopping

In home At own home At own home
At other people’s At other people’s homes
homes

Other Physical work Physical work

Waiting

Waiting

Not monitored

Not monitored

Not monitored




The events recorded in the children’s activity andefrdiaries have been classified,
using the typology shown in Table 3. There are tleeels so that analysis can be carried out
using whichever level is most appropriate in termsheftrade-off between the number of
cases and having sufficient detail to illustrate thatpt can be seen that five modes of travel
have been represented including ‘other’. For the sctapl the only type of lesson that is
differentiated is physical education (PE) or games fesseince these are likely to be
significantly more active than other lessons. Periodsimatlass have been classified as
‘break’, including the period before entering school, tutime and morning break.

Outside school hours, a major area of interest idigimction between structured and
unstructured activities. A structured activity is a ective event where the child’s detailed
activity is determined by an adult and the nature ofethent. A football lesson would be
included here, but not a group of friends kicking a footlatiund in the park. An
unstructured activity means one where the child détesnthe level of activity, possibly
under the supervision of an adult. In general, theseldegen a shift from unstructured to
structured activities for children, partly becausparental concern about allowing children to
be out without adult supervision. It means that childréime out-of-school tends to be more
structured with the timetable dictated by the outsigienay providing the activity. It also
means that parents’ lives, particularly mothers’,opee more complicated and car-oriented,
since many such activities are likely to be some distitooe home, and within quite narrow
time windows, particularly if there is more than @héd in the household.

‘Active play’ describes play where a specific endogectivity, such as ‘On the
swings’ was mentioned. ‘Out-of-home activities shanetth parents’ includes events that
parents take children on, but may include similar evevitich where the child was not
accompanied by an adult such as some shopping trips, bebaudiary did not ask questions
about who accompanied the child on a trip.

The category of ‘Not monitored’ covers the period whiesm RT3 was not worn,
which is mainly when the children were in bed. On@artant activity that is missing is
swimming. This is because the RT3 monitors cannotiumd they are wet, so there may be
some under-recording of physical activity, but this isljike be small.

It is recognised that the terminology used in the tygpis not perfect. For example,
badminton uses a shuttlecock not a ball, but it has gemuped with similar activities. The
purpose of the typology is to group activities whichuiex) similar levels of calorie
consumption. The slightly curious headings reflect a ¢d&ppropriate words to describe the
event rather than a misclassification. This is ndpdw by the ambiguity of the word
‘activity’, which can mean either any event that asparcarries out or imply the level of
energy consumed in carrying out an event (that éethan be active activities and inactive
activities, which is rather confusing).

One of the overall objectives of the project is to dgyea framework for the
systematic evaluation of interventions to improve chiltirevelfare in the fields of travel
and physical activity. To do this, a specific case lobabe used so that the ideas can be
tested in a practical context. The chosen case ssuthg i'walking bus’. A walking bus is a
group of children who walk to school along a set routecting other children along the
way at ‘bus stops’, escorted by several adult volustemme of whom is at the front (the
‘driver’) and one is at the back (the ‘conductor’). tié children using the walking bus are



registered with it and all the volunteers have undergaaiaing and police checks (or
Criminal Record Disclosures which replaced police chactBsitain in April 2002).

In 1993 the concept of walking buses was proposed ibo& by David Engwicht
(1993). Now there are walking buses in the USA, Can@deat Britain, Australia, New
Zealand, and Denmark. According to CAST (2000), the wglkius set up early in 1998 at
Wheatfields Junior School in St Albans was the firdritain. By 2001, 50 out of 102 local
authorities surveyed for the Department for Transpo@XP@ad implemented one or more
walking buses, and a further 31 planned to do soadttive most common planned initiative.
This implies a very rapid rate of growth from the initiae in 1998.

Five walking buses in Hertfordshire have been studied in detha year in order
to collect data to incorporate into the evaluation #ark (Mackett et al 2003a). Use of
the evaluation framework involves the identification aif the parties that are active
participants and then the collection of data from eac¢herh about the their role and what
they see as the outcomes, both positive and negdtine participants involved are the
headteacher, the walking bus co-ordinator, the paréméschildren and the volunteers
(who are usually parents of children using the walking bDkjldren who have ceased to
use the walking bus (and their parents) were interviewededlsas those still using it.
Information was also collected about the walking buser@md where the children live to
see how far they walk. This can be compared with thewvious journeys in terms of
mode used and distance travelled. This is summarisedahbla& from which a judgement
can be made about the success, or otherwise, of angdiks.

To complement that work by providing evidence across a wigdectsum of
situations, and to find out about schools which havesebtup walking buses, a postal
survey has been conducted. This has covered all thelschatertfordshire which have or
could have set up a walking bus (Mackett et al, 2003c). Queatiesrwere sent to the 41
schools that had asked Hertfordshire County Council (HOG)heck potential walking
bus routes for suitability and safety, as at January 20B&.questionnaires sent to the
headteachers were in two parts: Part A to be completddnbbyor her, and Part B to be
passed on to the co-ordinator of each walking bus. Tyask completed Part A’'s were
received back, and Part B’s for 26 walking buses at 28atet{some schools have more
than one walking bus). Of the 26 walking buses, 14 wdlteastive at the time of the
survey (May 2002). Of the 26 schools taking part in the psstaky, four were included
in the in-depth study (the walking bus at the fifth schoa$wet up later than the others
and was not included on the list of 41 schools provided bg)}C

4 Walking as physical activity

The reasons why children should walk more were discussmgal is a form of
physical activity that children already undertake as plttar everyday lives, which can
contribute to their health. In the project being describethis paper, data have been
collected about children’s activities over four days, inglgdihe intensity of the activity.
From this the contribution of walking can be calculated.

A total of 200 children at eight schools in Hertfordshirerevinvolved in this part
of the study. Five children provided inadequate data for analgaiging a sample of 195.
These are split fairly evenly between boys and giihey were in two year groups: Year 6



(aged 10-11) and Year 8 (aged 12-13), with rather more in theefaiman the latter, as
shown in Table 4.

Table 4 The number of children providing data for analysis

Boys Girls Total
Year 6 (age 10-11) 54 58 112
Year 8 (age 12-13) 42 41 83
Total 96 99 195

Source: RT3 activity and travel monitoring exercise.

Most of the results are shown for these four age andegegroups, plus overall
values. The reason for showing the figures for the iddal groups is to avoid cohort
effects. For example one type of activity may appearse more energy than another for
the whole population, but if the former one is only dbwge say, the older children, who
are also more energetic overall, then the overalllt@lone may be misleading. Similarly
there may be activities that are predominantly carrigiddby one gender group, and that
gender may be more active overall, so this would bias vleeat picture. The overall
figures provide a useful summary, providing care is takevaa such cohort effects.

A major theme of the project is to examine the effexft car use on children’s
health in terms of physical activity. One way to dostls to compare the number of
activity calories consumed by the various modes of traslshown in Table 5, which
shows the ‘intensity’ of the activity, measured in atyigalories consumed each minute,
travelling by the various modes.

Table 5 shows that the children, spend over twice as raeatyity calories per
minute walking than going in the car. It should be noted #waf,able 6 shows, few of the
children cycled, so the figures for bicycle have to kated with caution. Only 11% of the
younger boys travelled by bus, and none of the younges, bt many more of the older
ones do so, mainly to school.

Table 5 Intensity (activity calories consumed per minute) ofravelling by various
modes of transport

Year 6 Year 8 Overall

Boys Girls Boys Girls
Walking 2.1 1.9 2.6 3.2 2.5
Car 0.8 0.8 1.0 1.1 0.9
Bicycle 2.0 0.9 1.9 2.4 1.9
Bus - 1.2 1.5 1.6 1.5
Overall 1.3 1.1 1.7 2.0 1.5

Source: RT3 activity and travel monitoring exercise.

As Table 6 shows, over the four days of the survey, 14%ethildren did no
walking, while 95% of them made a trip by car. More ofdlter children walked at least
once than the younger children, probably reflecting grgadeental willingness to allow
the older children out without parental supervision.



Table 6 Percentage of children who used each mode at least erduring the survey
period

Year 6 Year 8 Overall
Boys Girls Boys Girls
Walk 76 85 90 98 86
Car 88 100 100 93 95
Bicycle 26 13 22 17 19
Bus 11 0 37 36 18
Other 14 15 12 19 15

Source: RT3 activity and travel monitoring exercise.

Another way to look at the use of the various mod&s siee the percentage of trips
made by each. As Table 7 shows, 51% of the trips wererlgndaonly 39% were walked,
with 4% by bicycle and 4% by bus. These figures comparewsllthose in the National
Travel Survey for 2002 which showed 56% of trips by car, 32%edaand 2% cycled. In
fact, the figures collected in the study on children’suss show more walking and cycling
and less car use than the national figures, despitgylivi a fairly affluent part of the
country with high levels of car ownership. However, tigaeries here are for two weekdays
and two weekend days and so are biased towards the modes tleedieekend.

Table 7 Percentage of trips by each mode during the survey ped

Year 6 Year 8 Overall
Boys Girls Boys Girls

Walk 38 34 46 40 39
Car 52 61 39 48 51
Bicycle 8 2 5 2 4
Bus 0 1 8 8 4
Other 2 2 1 3 2
Total 100 100 100 100 100

Source: RT3 activity and travel monitoring exercise.

Having seen that walking is better than other modesao€lrin terms of activity
calorie use, it is pertinent to compare walking wather activities, as shown in Table 8.
The activities were described by the children in their danguage. These have been
coded using the hierarchical system discussed in Settidable 8 shows results at the
middle level, with the higher level also shown becatis® number of cases at the
narrowest level of classification is very small onte instances.

Walking has been included for comparison. It can be dendverall, walking is
second only to PE or games lessons in intensity, equalumitructured ball games and
higher than all the structured out-of-home activitlashe age-gender groups it not lower
than fourth. This suggests that walking offers great paleas a way for children to
consume calories, being as good as ball games, whetlsr arganised class or self-
organised. It has the advantage that it requires no pteparapecial equipment or
expenditure of money.
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Table 8 Intensity of various activities undertaken by children

Year 6 Year 8 Overall
Boys Girls Boys Girls
Walking 2.1 1.9 2.6 3.2 2.5
At school PE or games lesson 2.7 2.6 3.2 4.1 3.1
Other lessons 0.6 0.5 0.7 0.7 0.6
Break 1.9 1.5 2.3 2.0 1.9
Structured  Structured ball games 2.0 2.3 2.4 1.9 2.2
out-of-home  Other structured sport 1.9 1.4 3.6 1.9 2.2
activities Organisations 1.8 1.2 1.7 0.8 1.3
Tuition 0.7 0.9 0.3 0.5 0.7
Unstructured Unstructured ball games 1.9 0.9 3.1 2.7 2.5
out-of-home  Other unstructured activities 1.7 1.4 1.9 2.9 1.8
activities Other outdoor play 15 1.6 1.6 1.4 1.5
Out-of-home activity shared with parents 1.0 1.0 1.4 1.4 1.1
In home At own home 0.5 0.5 0.6 0.6 0.5
At other people’s homes 0.9 0.8 0.9 0.7 0.8
Other Physical work 1.1 1.7 0.7 1.0 1.1
Waiting 1.0 0.9 1.2 0.7 1.0
Overall 0.8 0.7 1.1 1.0 0.9

Source: RT3 activity and travel monitoring exercise.

Some other points come out of this table. Being at hdogs not consume many
activity calories per minute, nor does sitting in clagss Buggests that children should be
encouraged to go out of the house, because whatevettdh#yey will be more active than
being at home. It also shows that break times at $&reovery important for children’s
energy consumption, and that reducing their length twigegomore time for lessons has
implications for their health.

Two overall findings are that boys seem to be moergatic than girls, but the
effect of being two years older is much greater.

It has been shown that walking is second to PE and gi@s&sns in intensity, but
the durations are likely to be different. One way td&ena comparison is to see how many
calories would be consumed over a week. Table 9 showsithber of calories that would
be spent in five journeys to and from school and in taors of PE or games lessons. The
travel to school is classified by the mode used fogtieatest duration. For example, most
bus trips include a element of walking to and from thedbap. The calories spent in this
walking is included in the bus trips. None of the youndmeiden travel to school by bus,
and no older girls cycle. The numbers cycling are gengll and need to be treated with
caution than the other figures. Two hours of PE or gdessons has been used because
the National Healthy School Standard Guidance (DepattaieHealth, Department for
Education and Employment, 2000) includes Standard 3.5 whichhstyschools can meet
the requirements of the standard by offering all pupilgtever their age and ability, two
hours of physical activity a week within and outside th@nal curriculum.

It can be seen that walking to school consumes mang attivity calories than
two hours of PE or games for older children. Younger childvdo walk to school use
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about 65% of the calories that they use in PE or gaessemhs in a week. This difference
occurs for two reasons: the older children walk morensitely than the younger ones
(see Table 8) and they have longer journeys on averagridgeenost of them are at
secondary schools of which there are fewer than pyirsahools, so they are located
further from homes, on average.

Table 9 A comparison of the number of activity calories @nsumed in a week
travelling to and from school with two hours of PE or gamesdssons

Year 6 Year 8 Overall
Boys Girls Boys Girls

Walk to and from school 211 206 530 658 388
Car to and from school 149 159 191 225 164
Bicycle to and from school 450 365 370 - 404
Bus to and from school - - 439 373 403
Overall travel to and from school 192 186 475 509 317
PE or games lessons for two hours 327 311 378 495 376

Source: RT3 activity and travel monitoring exercise.
Note: the journeys to and from school have been classified by the mode used for the
greatest duration where more than one mode was used.

It may be noticed that cycling and bus both use moreaiealeven than walking.
However, the number of cycling trips are very small smaeed to be treated with caution,
and only the older children use the bus (this is a good d&anfipa ‘cohort effect’, as
discussed above, because for the older children a busjouses fewer calories than
walking all the way, but because only these children wséulk, the overall mean is high).
Children who travel by car to school consume quitenadalories, but many fewer than in
two hours of PE or games. Calories are consumed trayddl car partly because many
car trips involve some walking, either to and from the, ead partly because some
journeys are in two stages, for example a child mightrogped off at the childminder’s
home by a parent who is driving to work, and then the childeri walks the child to
school later. It should also be noted that, in tleea# trips by car and bus, acceleration of
the vehicle may have an effect on the RT3 readingekpériments with the equipment
suggested that this effect is very small.

It is possible to examine the relationship between thasitteof various activities
and the mode of travel used to travel there, as shiowrable 10. It can be seen that,
overall, the children who walk use 1.1 activity caloriesme@wute and those who go by car
use 1.0. This is an interesting but small differenceefMiine figures are compared before
rounding the former is 16% higher. When individual activigee examined, there are
some much larger differences. For example, for PEganaes lessons, the walkers use 3.5
activity calories a minute, compared to 2.4 for car ussrbreak times the values are 2.0
and 1.7 respectively. Similarly, for unstructured out-ofde activities, the equivalent
values are 2.2 and 1.8, and for out-of-home activities dhaith parents, the values are
1.3 and 0.9. For structured out-of-home activities, the gadwme 1.9 and 1.7 respectively.
The difference is the same way round, but perhaps snthde one might expect. This
may be because the car has to be used to reach penifics very energetic, specialist
activities. It is quite clear that for most activitighose who walk to them are more
energetic when there than those who travel by ca.ority group for whom the converse
is sometimes true is the Year 6 girls, and this magaeefreater use of the car to escort
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them to some very energetic events, and parentaltaekte to allow them out to walk
much.

Table 10 Intensity of various activities, classified by the modef travel used to arrive

Year 6 Year 8 Overall
Boys Girls Boys Girls
walk car walk car walk car walk car walk car
PE or games lesson 32 21 27 24 35 29 47 24 35 24
Other school lesson 06 06 05 05 06 07 08 05 06 05
School break 19 18 16 15 23 22 22 12 20 17
Structured out-of-home 1.8 15 13 16 25 1.9 - 1.7 19 1.7

activities

Unstructured out-of- 1.5 15 12 16 32 25 25 21 22 18
home activities

Out-of-home activty 1.0 08 13 08 17 11 10 11 13 0.9
with parents

At another home 09 07 09 08 13 09 08 07 1.0 0.8

Overall 10 09 09 09 14 13 13 09 11 10

Source: RT3 activity and travel monitoring exercise.

The most likely explanation for these differenceshat there are some children
who are more energetic than others and so they anekeewalk than others, and keener
to participate in their various activities. It is noirgesuggested that a child who is usually
taken by car to an event would perform more activelpatevent if he or she were made
to walk there.

It certainly seems that children who walk more will seme more calories not
only in travelling, but also when they arrive. Therevglence (California Department of
Education, 2002) that children who are physically fitter penfoetter academically. If this
is true, put together with the evidence here, it seenihildren who walk to school will
perform better academically than their colleagues wéeet by car. This provides a very
powerful message to parents — not only will walking momgrove their health, it will also
improve them academically.

5 Encouraging children to walk more

Having demonstrated that walking is good for children in seirmincreasing their
physical activity, this raises the question of how this lsea done. One way is to introduce
specific initiatives that encourage children to walk rattman using the car, in order to
help overcome some of the barriers to walking, sughaasntal concerns about road safety
and the child becoming lost. An initiative that has bstrdied in this research is the
walking bus, using the methodology described in Section 3.

A significant issue about walking buses is the extenwhich they encourage a
shift from car to walking (Mackett et al, 2003b,c). Tahleshows the reduction in car use
for 11 of the walking buses in the postal survey. Accordmghe walking bus co-
ordinators 62% of the children using the walking buses usedwel tby car, with a range
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from 32% to 100%. It should be recognised that the childrea wavelled by car
previously may not have used the car everyday. Alsocdéhemay not have been used
solely to take the child to school. A parent may haveipusly dropped a child at school
and now drops the child at the start of the walking bdstlaen travels onto work.

There is some evidence on car use by those using thengvdbus from the
interviews about the five walking buses. Table 12 showsntide used before they started
using the walking bus by the 73 children interviewed. It digavs the mode used on days
when the walking bus is not used. This suggests that &866at(17 out of 66 for whom
information is available) of the children previously usesl¢ar every day. If those using a
mixture of car and walk are counted as 0.5 this incre@s88% (24 out of 66). This is
lower than the figure of 62% in Table 11. However, if theosds in both surveys are
examined, and the children who previously used a mix of esadkcar are counted as 0.5,
the mean from the postal survey is 42.4% (14 children o88pfaand the mean from the
interviews is 42.5% (17 out of 40). (One of the four scholodg was interviewed and
responded to the postal survey, did not answer this qoestithe latter survey, so the
comparison here is based on three schools). The suwenes done at different times,
which may explain the difference between the total nusbEhis comparison suggests
that the differences between the two data colleaimrcises reflects the different sets of
schools covered rather that a difference arising framntlethods used. This partly arises
from the small numbers providing this information, namely dfRidren in this part of the
postal survey and 66 in the interviews. It is recognisetittiese are small numbers, but
walking buses are small-scale initiatives, and it muswal to obtain data about the
dynamics of modal shift from any sector of the populatieinalone for young children.

Table 11 Estimated shift from the car in the schools wlit active walking buses in the
walking bus postal survey

Walking bus Number of Number of Percentage of

number children registered children who used children who used
to travel by car to travel by car

1 12 7 58

2 5 2 40

3 15 7 47

4 5 3 60

5 13 4 31

6 13 6 46

7 14 7 50

8 28 9 32

9 18 18 100

10 41 39 95

11 8 5 63

Total (for schools 172 107 62

providing data)

Source: The walking bus postal survey
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Table 12 Number of children using modes of travel othethan the walking bus in the
walking bus interviews

Walk Car  Mixture Not known Total

of walk or not

and car applicable
Mode of travel used before 35 17 14 7 73
walking bus was set up
Mode of travel used on days 20 13 9 31 73
that the walking bus is not
used

Source : The walking bus interviews

As shown in Table 12, quite a few children do not use tHkingabus every day,
and some use car on other days. This means that eaeshild has switched from car to
using the walking bus, they may not be making five fevaertigps to school each week. (It
is worth noting that most walking buses only operateh@ inorning. This is usually
because of the variation in the times that childrendesshool because of after-school
activities).

Because of the relatively small numbers involved, ammhilge some children did
not previously go to school by car on five days a weedt,lmtause some do not use the
walking bus every day, it is difficult to reach a fisgtimate of the reduction in the number
of car trips to school by children. (It is worth begrim mind that the figures presented
here are based on a survey of the whole of Hertfordshirieh is wider than many other
travel surveys. Potentially, every child on a walking iouthe county was covered and the
response rate in the postal survey was well over 50% hwigery high for this type of
survey sent out ‘cold’). Given these caveats, the rémudh the number of children
travelling by car seems to be about 50% of the humbehi@fren on the walking bus. A
walking bus typically has 10 children using it and at January 208/& twere 26 active
walking buses in Hertfordshire (Mackett et al, 2003c). Puttimgse figures together
suggests that there are about 130 children on walking baites than using the car each
day in Hertfordshire. This is not a huge reduction in the nurabear trips in a county
with a population of just over one million.

Just because a child has switched from using the cgoitg by walking bus, it
does not mean that the car is not being used for aFmipexample, if a parent previously
dropped a child off outside the school on the way to worknawd drops the child off at
the beginning of the walking bus, then there will not bsigmificant reduction in the
number of cars on the road, but there could be a reduictithe amount of parking near
the school entrance, which would be a small benefitoaw safety grounds. The figures
from the five interviews, shown in Table 13, confirm tllaé¢ cars used to bring the
children to school previously are still being used for@adtiabout the same time. It seems
likely that the car is being used to go to work by a pazeah though the child is using the
walking bus. In other words, even though the child hasestarsing the walking bus, there
is not a reduction in the number of car trips. Moreegelty, in the questionnaire surveys
undertaken in another part of this project (Mackett eR@0_2), it was found that 28% of
the trips to school by car were made solely to takaild to school. The rest were made in
the course of trips to other destinations, mainly worlgdacrhis confirms the limited
scope for walking buses to reduce the number of carseaioéal.
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Table 13 Use of the car at the time of the journey to schoal terms of the mode used
prior to use of the walking bus

Mode of Use of the car at the time of the journey to Total
travel before school

using the Car used Carused on Car not used

walking bus every day some days

Car 11 1 0 12
Mixture of car 0 10 0 10
and walk

Walk 0 0 16 16
Total 11 11 16 38

Source: The walking bus interviews

There is another possible effect of walking buses, hathat children who used
the walking bus at their first school get into the habiwalking and so continue to use the
walking bus when they move onto their next school. énstiirveys in schools in the project
(Mackett et al, 2002), of the 192 children who had moved @mather school, none of the
class activities or training exercises related to physicavity and travel choices seemed
to reduce the use of the car whereas of the 15 childrerhadhaised a walking bus at their
previous school, 11 now walked and four went by bus, and wené by car. These are
very small numbers, but they suggest that going on kiwgabus may give children the
confidence to walk unescorted, or more likely, givertparents the confidence to let them
walk.

6 Conclusions

Children are shifting from walking to the car. Walking canegs more calories
than travelling by car with important implications fbetr quantity of physical activity and
so for their health. In fact, walking compares veryofanably with most activities in terms
of energy consumption. Walking to and from school doweek is much better than a
week’s worth of PE and games lessons for many childrenwbhst thing that children
can do in terms of physical activity is stay at homge €ar can be useful to take them to
some activities, but the evidence from the surveys chwig in this research is that
children who walk to events not only use more calomesavelling, but use more when
they arrive. Evidence from elsewhere suggests that thayebm a relationship between
physical fithess and academic achievement. If this ish&m walking more will not only
make them healthier, it may make them achieve morehabs

It is necessary to remove barriers to encourage childremalk more, by using
targeted initiatives. A good example is the walking bubalt been shown here that about
50% of the trips made on walking buses were previously madeabyHence such
initiatives can help to shift children from cars tolkirag, both directly, and, in the longer
run, by building up children’s and parents’ confidence tonaibildren to walk unescorted
by an adult. There may not be much reduction in traffichenroad because, in many
cases, the car was still be used by the parent for wipgrusually to work.

To sum up, this paper has shown that children who walk aré mmeiter off in
terms of physical activity than those who travel by &Given the level of parental concern
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about the increasing obesity in children, this researlgs te provide a powerful argument
to help convince parents of the need to increase the ambwatking by children.
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