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SUMMARY

This document looks at the contribution of walking and playing outside the ham&lten’s
volume of physical activity. The document draws on research daoig at University
College London (UCL) in which 200 children were fitted with three-deeal motion
sensors and asked to keep travel and activity diaries over a periodraddys. From these it
is possible to establish what the children did, how they travelled awdrech energy they
used. Using these data, the contributions of unstructured out-of-home gMagisg) and
walking to children’s volume of physical activity are demonstrdtad.also shown that these
unstructured events tend to be associated with walking rather thaonfube car, unlike
structured out-of-home events. It is also shown that children who wakents tend to be
more active when they arrive than those who travel by car. The effean initiative to
promote walking is considered. Conclusions are drawn about the need to rearaues
barriers to enable children to spend more time out of the home whgrevilhee more active
and so lead healthier lives, and the value of facilitating opportunitiesdtking.

Children’s physical activity and travel

There is growing concern about decreasing volumes aiigaiyactivity in the whole population
including children. There is considerable evidence tlat ¢d physical activity can lead to a
number of adverse health conditions including obdBigpartment of Health, 2004). In Great
Britain, the 2003 Annual Report of the Government’s Chietdigld Officer (Donaldson,
2003) states that the growth in the proportion of overvedgil obese children is a major
concern. Quoting the Health Survey for England in 2001 éepent of Health, 2003), the
report says 8.5% of 6 year olds and 15% of 15 year olds ase.oBetween 1996 and 2001
the proportion of overweight children aged 6-15 years as=é by 7% and obese children by
3.5%.

The evidence of the benefits and desirable amounts andofypkysical activity is more
limited for children than for adults (Riddoch, 1998). HowewuRiddle, Cavill and Sallis



(1998) argue that there are three main reasons for youngeptm take part in regular
physical activity:

a) To optimise physical fithess, current health and wellkdheand growth and development;
b) To develop active lifestyles that can be maintaineduginout adult life;
c) To reduce the risk of chronic diseases of adulthood.

They acknowledge that neither the minimal nor thenmgdtamount of physical activity for
children can be defined precisely. Notwithstanding thificdity, they make the following
recommendations:

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

b) Young people who currently do little activity should papate in physical activity of at
least moderate intensity for at least half an houidpgr

Biddle, Cavill and Sallis (1998) state that moderate intgreitivities for children may
include brisk walking, cycling, swimming, most sports or daaoé, that such activities may
be carried out as part of transportation, physical agtigames, sport, recreation, work or
structured exercise, and for younger children, as partctfeaplay. Hence, the normal
everyday events in which children participate, including fliegeto and from school, can
contribute to fulfilling their daily requirement for phgai activity, which in turn, should lead
to healthier lives. Most of these events take pladsiaeithe home, so there may be a good
case for being outdoors more. Given that brisk walkingdkided on the list, this suggests
that if children are travelling then walking or cyclingpieferable from a health perspective to
travelling by car. On the other hand, some of the eyenish as organised sports require
specialised facilities, which some children can only mebg car. In other words, it is
important to consider two aspects of travel in termspbysical activity: firstly, the
opportunity it provides to reach events that provide eésersuch as organised sports;
secondly, the physical activity it can provide in its orght, for example through walking
and cycling.

An indicator of how active children are being is to sew bften they leave the home, since it
is easier to be active outside the home than in bleTa uses data from the National Travel
Survey to show the trends in trip making by children contparith the total population. It
can be seen that over the period 1985/86 to 2002 there wasirge defichbout 4.7% in the
number of trips made by children, while the whole populati@ienl.9% fewer trips over
this period (in each case there was an increase irothledistance travelled). This suggests
that children are leaving the home less in their fnee tbecause they make the same number
of trips to school and that is a significant proportidmheir journeys.

Table 1 Number of trips per head each year in Great Brdin

1985/86 2002 Change % change
Children 931 887 -44 4.7
Whole population 1024 1008 -19 -1.9

Source: Department of Transport (1988), Department for rang2004)
Note: In 1985/86 children were defined as those aged ulfeten 1999/2001 they were those
aged under 17



In Britain, children are walking less than they used t®.TAble 2, shows the percentage of
trips by children that were walked declined from 47% in 1985/86 to 822002, while the
percentage of trips by children that are by car incre&sed 35% to 56%, over the same
period, with even greater shares of the total distaremeslted. Cycling has also shown a
major decline, from 4% to 2% of children’s trips. Fapgrto school, as shown in Table 3, the
percentage of young children in Britain walking decreaseu 83% to 51% from 1985/86 to
2002 while, for older children, the percentage dropped from 5288%oover this period. The
net transfer has all been to the car.

Table 2 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: Department for Transport (2004).

Table 3 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 6 29 32
Other 2 2 2 3
All 100 100 100 100

Source:Department for Transport (2004).

The major factor causing the decrease in walking igtbeith in car use. There are a number
of causal factors including increasing car ownership, theergénprocess of urban
decentralisation, school admission policies, women’sipleyment and childcare
arrangements, and concerns about children’s safety. Fompéxatime number of children in
Britain aged 5-10 years travelling to school aloneffelin 21% in 1985/86 to 10% in 2002
(Department for Transport, 2004). Much of the increasingusaris associated with meeting
the needs of children, particularly for short trips (Matk2001, 2003). It is likely that these
trends will continue (Mackett, 2002).

Another reason that children walk less may be that #ne following the lead set by their
parents. Fogelholm et al (1999) found that parental inactivilg a strong and positive
predictor of child inactivity in a study of 129 obese childrad 442 normal weight children

plus their parents. It was found in surveys carried opasasof the project being discussed in
this document, that children who went to school by carewnore likely to have parents to
use the car for going to many local services, but this beapartly due to their residential
location (Mackett et al, 2002).

This evidence suggests that children are being discourageglagmng outside the home and
travelling, and that when they do go out, they are rikedy to go by car rather than walk or
cycle than they used to. These trends are reducing gbaimtity of physical activity, with

serious implications for their health. The purposehid tlocument is to demonstrate how



walking and playing contribute to children’s levels of phgbiactivity using results from a

project entitled ‘Reducing children’s car use: the health potential car dependency
impacts’. The research has been carried out in thér€€tar Transport Studies at University
College London in collaboration with others including tfdshire County Council, with

fieldwork being carried out in Hertfordshire, an area imiaiedy north of London. The

project has been described in more detail elsewherek@itagt al, 2004). In the next section
the key aspects of the methodology that underlie thenfysdin this document will be

outlined. Then the results will be presented.

Methodology

A major main strand of the project was the assessofehe travel and activity patterns using
portable motion sensors. The equipment used was the REXiar accelerometer,
manufactured by Stayhealthy, USA which measures movernmethiee directions. The RT3s
combine all three acceleration vectors to produce an dveeator magnitude (VM)
expressed in terms of activity counts. These can be dedvérto activity calories using
formulae programmed into the equipment using data oagbegender, weight and height of
the child. Activity calories are calories used in undenig physical activity. The RT3s can
also convert activity calories to total calories, irecluding the calories that are used by the
body to function and develop even when the person Eygady adding on a constant based
on the physical characteristics of the person. Actisétipries are used in this work. The RT3s
are the size of a small pager and are worn around &t W a purpose-made holster on a
belt. They can be worn for all events except thoselvvould make them wet. They were set
to record movements on a minute-by-minute basis. An ebaoipthe output is shown in
Figure 1. Trost et al (2000) have shown that four days aifitoring of physical activity are
required. In this study, the volunteers were asked to theamonitor from a Wednesday to a
Monday, with data being collected for the four days ThursBagay, Saturday and Sunday.
These days were chosen so that both school days agkkmde days were included. In
presenting the results, the data for the weekdays haverbeltiplied by 2.5 and added to the
weekend data to provide data for one week.

The children were asked to complete a travel anditgctiary for the four days. An example
extract from the diary is shown in Figure 2. The RU8ut was used as a visual aid to refine the
times of specific events identifiable from the tragette child and a researcher. The events
recorded in the children’s activity and travel diaxese classified, using the typology shown in
Table 4 and put into an Access database. Because afrthiguity of the word ‘activity’, which
can mean either any event that a person carries aotpy the level of energy consumed in
carrying out an event, the word ‘event’ will be usedésatlibe activities such as being at school
or an out-of-home activity. It can be seen that fivedesoof travel have been represented
including ‘other’. For the school day, the only type oftes that is differentiated is physical
education (PE) or games lessons, since these anetlikbé significantly more active than other
lessons. Periods not in class have been classifibdeak’, including the period before entering
school, lunch time and morning break. The children’s wventside home and school are
divided into three categories: ‘Structured out-of-homenesie ‘Unstructured out-of-home
events’ and ‘Out-of-home events shared with parddtsstructured events include activities that
are regarded as ‘playing’. ‘Active play’ describes pl#yere a specific energetic event, such as
‘On the swings’ was mentioned. ‘Out-of-home evehi@red with parents’ includes events that
parents take children on, but may include similar &svevhich where the child was not
accompanied by an adult such as some shopping trips, betauskary did not include
guestions about who accompanied the child on a trip.cétegory of ‘Not monitored’ covers



the period when the RT3 was not worn, which is mainlgnvthe children were in bed. One
important event that is missing is swimming, becabseRT3 monitors cannot function when
wet. The overall mean amount of time spent swimming imeek was 22 minutes. 28 of the
children recorded swimming as an event in their diafidne data were collected in March and
May in 2003 and 2003.
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Figure 1 An example of the output from an RT3 motion sensor

A
Then Iwentto.. | gotthere at Played on the computer then played
Peter's house 15:20 football

| travelled there by

| Walked | [lleftat [18.40

r_____________________________________________________________________________.'

Then | went to... | got there at Watched TV and went to bed
Home [ie:aol

| travelled there by

| car | Meftat -]

Figure 2 An example extract from a travel and activity diary

A total of 200 children at eight schools in Hertfordshirerevimvolved in this part of the
study. Five children provided inadequate data for analysis, tpavisample of 195, split
fairly evenly between boys and girls. They were io tyear groups: Year 6 (aged 10-11) (54
boys and 58 girls) and Year 8 (aged 12-13) (42 boys and 41 JiHs).four age-gender
groups were used to explore possible age-group and gendeerntiffsrin travel and physical
activity patterns.



Table 4 The classification system for events recorded the children’s diaries

Broad level Middle level Narrow level
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 events 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-  Unstructured ball ~ Badminton, basketball, cricket, football,
of-home events games rounders, tennis, and unclassified ball games
Other unstructured Cycling, disco, dog walking, jogging,
events scootering, skateboarding, and walking

Other outdoor play  Active play and general play
Out-of-home events Out-of-home events Appointment, event, fair/fete, meal out, and
shared with parents shared with parents shopping

At own home At own home At own home

At other people’s At other people’s At other people’s homes

homes homes

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

Other Physical work Physical work
Waiting Waiting

Not monitored Not monitored Not monitored

Source: RT3s and activity and travel diaries.
Analysis

From the travel and activity diaries it is possibleetablish which modes of travel are used
to attend the various events. Table 5 shows the numlaxeaots of each type that the children
attend, broken down by mode of travel to reach theroart be seen that car and walk are
used almost equally, but there are some interestingretiées. Much of the walking is to
school, whereas car use is spread more evenly over vaneunss. The largest category of car
use is to go on events shared with parents, suggestguitea lot of children’s car use may
be spent meeting parental or household needs, sudiopgirsg. It may well be that parents
take children with them rather than letting children stalome alone or go out to play alone
because of concern about road safety and possible abduC@w is used more for the
structured out-of-home events, while walking is more popida the unstructured out-of-
home events. This supports the hypothesis that one riasanreasing car use by children is
the switch from unstructured to structured sport and gameanlialso be seen that modes
other than walk and car are not used very much, and mutieiofuse, particularly bus, is to
school. It is interesting to note that one of theanajes of travel by children to reach other
people’s homes, which is split fairly evenly betweenkveaid car.



Table 5 Number of events each week per child classifie¢y Imode of travel to the activity

Walk Car Bicycle Bus Other Total

At school 2.6 1.4 0.1 0.4 0.0 4.6
Structured out-of-home events 0.3 0.8 0.0 0.0 0.0 1.2
Unstructured out-of-home events 0.7 0.4 0.0 0.0 0.0 1.2
Out-of-home events shared with parents 0.6 1.7 0.1 0.0 0.1 2.4
Other homes 1.5 1.4 0.1 0.1 0.0 3.1
Other 0.3 0.3 0.0 0.0 0.0 0.7
Total 5.9 6.1 0.4 0.6 0.1 13.1

Source: RT3s and activity and travel diaries.

From the travel and activity diaries, the time spantvarious events has been calculated
(Table 6). It can be seen that the children spend tigedarmamount of time at their own
homes, followed by being at school. It should be notedth®a'At own home’ figure refers
only to the time when the RT3s were being worn. The tivhen they were not, for example
when the children were in bed, have been classifiedasoded’ (hence this is the largest
category). Travel takes 4% of their time, slightlyrenéor the older children. The children do
not spend very much time on out-of-home events, ottaar $chool. This suggests that travel
does offer scope for physical activity, since the amodiritnee spent travelling is slightly
more than that spent in structured and unstructured féndroe events, which are
conventionally regarded as the ones to provide physicalitgctor children. The large
amount of time spent at home suggests that therepg gor more time to be spent elsewhere
doing more active things.

Table 6 Time spent on various events by children in a weeko]

Year 6 Year 8 Overall
Boys Girls Boys Girls

At school 19 19 21 20 20
Structured out-of-home events 1 2 2 1 1
Unstructured out-of-home events 3 2 3 1 2
Out-of-home events shared with parents 2 3 2 3 2
At own home 21 20 20 24 21
At other people’s homes 4 4 5 4 4
Travel 4 4 5 5 4
Other 0 0 1 1 0
Uncoded 46 47 43 41 45
Total 100 100 100 100 100

Source: RT3s and activity and travel diaries.

Using the matched diary and RT3 monitor data, it wasilplesto calculate total expenditure

of energy on various events as shown in Table 7 whickidesl standard deviations so that
the variation across the various categories can be. Sgemelling makes a substantial

contribution, at 12% overall, particularly for older Idnén. A similar contribution is made to

the total for structured (5%) and unstructured (7%) out-ofihevents. Being at school and at
home use the greatest number of activity calories gilgptause so much of children’s time
is spent there.



Table 7 Percentage of activity calories expended by children a week on various events

Year 6 Year 8 Overall
Boys Girls Boys Girls
At school 39 36 36 39 37
10 9 11 12 10
Structured out-of-home events 2 7 6 3 5
4 7 10 5 7
Unstructured out-of-home events 10 6 10 4 7
10 8 11 6 9
Out-of-home events shared with parents 4 7 4 5 5
5 6 5 5 5
At own home 25 24 20 25 24
12 9 12 11 11
At other people’s homes 6 7 7 6 7
8 8 9 7 8
Travel 10 10 13 16 12
6 4 5 7 6
Other 1 1 1 1 1
3 3 2 2 2
Uncoded 3 4 1 1 3
10 8 3 2 7
Total 100 100 100 100 100

Source: RT3s and activity and travel diaries.
Note: The figures in italics are the standard deviations for the malales above.

The mean intensity (activity calories per minute) éaich of the events in the classification
system was calculated by dividing the total number afigctalories consumed on the various
events by the time spent on them for each child. Taldko8vs the intensities at the middle
level of the classification system. Examining travellfirgt, children consume over twice as
many activity calories per minute walking than trawmglliin the car. Few young children
travelled by bus and bicycling was not a common modeaeélifor any group, so the intensity
values for bus and bicycle have to be treated witharauiti can be seen that, overall, walking
comes after PE or games lessons and ball games initytersd higher than all the other
structured and unstructured out-of-home events. When waikkiogmpared with all other the
events in terms of intensity, taking into accountc¢hédren’s body weight, the difference is
statistically significant (t=10.55, df=194=0.00, two-tailed).This suggests that walking
offers great potential as a way for children to conswaleries, being nearly as good as
structured ball games. It has the advantage that it esqo@ preparation, special equipment
or expenditure of money. This table also shows thatkbtienes at school are very important
for children’s energy consumption, and that reducing tleeigth to provide more time for
lessons has implications for their health. Oveitatlan be seen that structured and out-of-home
events have an intensity of 1.7 while unstructuneshis are 2.2. This difference is statistically
significant (t=2.56, df=206.55)=0.011, two-tailed). Some of the children are heavianth
others, and so will consume more activity calories simmdying their body weight. To correct
for this factor, the intensities can be divided by thédshweight. When this is done the
difference is still statistically significant (t=3.06=206.52p=0.003, two-tailed, equal variances
not assumed). When the 46 children who did both struttarel unstructured out-of-home
events are examined, the mean intensity for the foisrie5 activity calories per minute and 2.3
for the latter. This difference is statistically siggant (t=3.68, df = 45p=0.001, two-tailed). If
the intensities are divided by the child’s weight to allfmw the fact that some of the extra



activity calories will be due to carrying more weighbward, the respective intensities become
0.034 and 0.052. This difference has even greatéistsial significance (t=3.88, df=45,
p<0.0005, two-tailed). The lowest intensity event @ng at home, which uses 0.6 activity
calories per minute. It should be borne in mind that doies not include sleeping because the
children did not wear the monitors in bed. The ovenddinsity for all other events, outside the
child’s own home, is 1.1 (SD=0.5). This differencetatistically significant (t=17.80, df=194,
p<0.0005). If the intensities are adjusted by body wetbbtrespective values become 0.013 and
0.026 (t = 19.47, df = 194< 0.005, two-tailed). This suggests that children areehas active
when away from their own homes as they are whenatethere.

Table 8 Intensity of various events undertaken by children

Year 6 Year 8 Overall
Boys Girls Boys Girls
At school PE or games lesson 2.7 2.6 3.2 4.2 3.1
1.6 1.4 1.4 3.7 2.2
Other lessons 0.6 0.5 0.7 0.7 0.6
0.3 0.2 0.2 0.4 0.3
Break 2.0 1.6 2.4 2.1 1.9
0.9 1.0 1.6 1.4 1.3
Overall 1.0 0.8 1.2 1.2 1.0
0.4 0.4 0.6 0.7 0.6
Structured  Structured ball games 2.0 2.3 2.5 2.6 2.4
out-of-home 0.5 0.7 0.7 1.2 0.7
events Other structured sport 2.0 1.4 2.7 1.9 1.8
1.4 0.6 3.1 0.7 1.4
Organisations 1.6 1.2 1.8 0.8 1.4
0.6 0.5 1.3 0.5 0.9
Tuition 0.7 0.9 0.4 0.5 0.7
0.5 0.5 0.6 0.3 0.5
Overall 15 1.4 2.3 1.8 1.7
0.9 0.5 1.8 1.0 1.1
Unstructured Unstructured ball games 1.9 1.1 3.4 3.2 2.8
out-of-home 1.0 0.5 1.3 2.2 1.6
events Other unstructured events 1.6 1.9 2.1 3.2 2.1
0.8 1.1 1.2 2.9 1.6
Other outdoor play 1.5 1.6 15 2.1 1.6
0.7 1.3 1.0 2.1 1.2
Overall 1.6 1.7 2.8 2.8 2.2
0.7 1.2 1.3 2.1 1.5
Out-of-home event shared with parents 1.1 1.1 1.3 1.2 1.1
0.7 0.5 1.1 0.7 0.8
At own home 0.6 0.5 0.7 0.6 0.6
0.3 0.2 0.4 0.4 0.3
At other people’s homes 0.9 0.8 1.3 0.8 0.9
0.7 0.4 1.1 0.6 0.7
Travel Walking 1.8 1.9 2.7 3.0 2.3
0.7 0.8 1.3 1.6 1.2
Car 0.9 0.9 1.1 1.1 1.0
0.5 0.5 0.6 0.5 0.5




Bicycle 1.6 1.2 2.0 2.3 1.7

0.8 0.9 0.4 1.1 0.9
Bus - 1.2 1.6 15 1.5
- 0.7 0.9 0.6 0.7
Overall 1.3 1.3 1.9 2.0 1.6
0.6 0.7 0.9 1.0 0.9
Other Physical work 0.7 1.7 1.3 1.0 1.1
0.4 0.3 0.9 0.1 0.6
Waiting 1.0 0.9 1.0 1.3 1.1
0.5 0.7 0.7 0.8 0.7
Overall 0.8 1.0 1.1 1.3 1.1
0.5 0.7 0.7 0.8 0.7
Overall 0.8 0.9 1.2 1.0 0.9
0.4 0.3 0.5 0.5 0.4

Source: RT3s and activity and travel diaries.
Note: The figures in italics are the standard deviatiamnglie mean values above.

Another way to consider the merits of the variousrs in terms of their contribution to
children’s physical activity is to examine how muchlwd event involved physical activity at
a moderate or greater level, using the definition oflenate level activity by Rowlands et al
(1999) (Table 9). This shows that only 10% of children’s tapent at their own home is of
moderate or higher intensity, despite the fact thatiticsisides playing in the garden. Nearly
twice as much of the time spent at other people’s hasnat the moderate or higher level.
The exception to this is the older girls, which mayedfthe different ways that girls of 12-13
spend their time when together. The average for albbhbme events is 23%. Unstructured
out-of-home events involve 50% of the time spent atoalarate or greater intensity level
while structured events only involve 39%. Travelling isnb&t highest figure at 35%

Table 9 Percentage of time spent in moderate or higher intsity physical activity

Year 6 Year 8 Overall
Boys Girls Boys Girls

At school 21 16 21 19 19
Structured out-of-home events 40 35 46 37 39
Unstructured out-of-home events 46 40 65 49 50
Out-of-home events shared with parents 27 24 27 19 24
At own home 11 9 12 9 10
At other people’s homes 23 17 26 13 19
Travel 32 30 42 39 35
Other 23 23 21 21 22
All events apart from ‘At own home’ 24 20 28 21 23
Overall 19 16 22 16 18

Source: RT3s and activity and travel diaries.

It has been shown that walking is not very far beldwahd games lessons in intensity, but
the durations are likely to be different. The humbemafutes spent in PE or games lessons
per week is 70 minutes while 153 minutes a week is spent walkiaglynmo and from
school. One way to make a comparison is to see haw ow&lories would be consumed over
a week. Table 10 shows the number of calories thatdvoelspent in five journeys to and
from school and in two hours of PE or games lessditajreed by scaling the figures given in
the diaries and from the RT3 sensors. The travethod is classified by the mode used for
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the greatest duration. For example, most bus trips in@ndgement of walking to and from
the bus stop. The activity calories spent in this walkiregincluded in the bus trips. None of
the younger children travelled to school by bus, and nor @dés cycled. The numbers
cycling are very small and need to be treated with roatgion than the other figures. Two
hours of PE or games lessons has been used because tmalNé¢althy School Standard
Guidance (Department of Health, Department for Educati@hEmployment, 2000) includes
Standard 3.5 which says that schools can meet the remunte of the standard by offering all
pupils, whatever their age and ability, two hours of plalsactivity a week within and
outside the national curriculum.

Table 10 A comparison of the number of activity calories casumed in a week travelling
to and from school with two hours of PE or games lessons

Year 6 Year 8 Overall
Boys Girls Boys Girls
Walk to and from school 209 201 522 625 374
130 137 286 492 339
Car to and from school 152 160 172 226 165
94 112 110 137 108
Bicycle to and from school 433 365 411 - 414
170 - 170 - 135
Bus to and from school - - 420 346 380
- - 322 188 256
Overall travel to and from school 193 183 455 472 305
129 127 293 409 285
PE or games lessons for two hours 326 307 388 499 371
196 167 167 443 269

Source: RT3s and activity and travel diaries.

Note: the journeys to and from school have been classified by the moderusexgreatest
duration where more than one mode was used. The figures in itakcghar standard
deviations for the mean values above.

Walking to and from school consumes many more activityries than two hours of PE or
games for the older children. This difference is diesiy significant for the boys (t=2.43,
df=46, p=0.019, two-tailed, equal variances not assumed) but notdagitls (t=1.05, df=49,
p=0.30, two-tailed). Younger children who walk to and from sthese about 65% of the
calories that they use in PE or games lessons in &. Wdwgs difference occurs for two
reasons: the older children walk more intensively thanyibunger ones (see Table 8) and
they have longer journeys on average because mostrofafeeat secondary schools of which
there are fewer than primary schools, so they aratdacfurther from homes, on average. It
may be noticed that cycling and bus both use more cal@wen than walking overall.
However, the number of cycling trips are very small aacheed to be treated with caution,
and only the older children use the bus and this raisesverall mean. Children who travel
by car to school consume quite a few calories, but nfewgr than in two hours of PE or
games. Calories are consumed travelling by car pbhetbause many car trips involve some
walking, either to and from the car, and partly becaoseesjourneys are in two stages; for
example a child might be dropped off at the childminder’'sénbgna parent who is driving to
work, and then the childminder walks the child to schai@rl It should also be noted that, in
the case of trips by car and bus, acceleration of/¢fcle may have an effect on the RT3
reading, but experiments with the equipment suggestethibadffect is very small.
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Another way to compare walking with PE or games less®hs examine the percentage of
the time spent at a moderate or higher intensity (Tab)e The figures are fairly similar,
particularly for the older children. This again shows healking can help make a valuable
contribution to children’s volume of physical activity.

Table 11 Percentage of time spent in PE or games lessons andlkmg that is of
moderate or higher intensity

Year 6 Year 8 Overall
Boys Girls Boys Girls
PE or games lesson 62 61 63 62 62
Walking 51 53 62 60 56

Source: RT3s and activity and travel diaries.

It may seem surprising that children are not more achivieE and games lessons than has
been shown here, but this is quite possible. In the (WSS. Department of Health and
Human Services, 1996) only 19% of all high school students réporg physically active
for 20 minutes or more in daily physical education clasthere was a decline from 81% to
70% in the percentage of American high school studentsemholled in PE and reported
being physically active for at least 20 minutes during tts¢ fialf of the 1990s.

Turning to the age and gender differences, boys and oldldren expend more calories per
minute than girls and younger children respectively. legslthe mean intensity is 1.0 and for
girls it is 0.8. This difference is statistically sifoant (t=2.11, df=193p=0.036, two-tailed).

If the values are adjusted for body weight the resgeeoheans are 0.023 and 0.019, which is
a more significant difference (t=3.34, df=198:0.001, two-tailed). The older children have a
greater intensity (1.1) than the younger ones (0.8), wischa istatistically significant
difference (t=5.04, df=124.3§<0.0005, two-tailed, equal variances not assumed). When
body weight is taken into account, the respective meaes0.022 and 0.019, which are
significantly different, but the significance is reddd¢e=1.39, df=132.13=0.019, two-tailed,
equal variances not assumed). As children go through teeius they tend to become less
energetic (U.S. Department of Health and Human Servi®a5) so it is possible that these
children, who are aged 12-13, are at or near the peak ofcthigdhood levels of physical
activity. The differences across the age groups tend gydater the more energetic the event,
with the exception of structured out-of-home events ids,gvhich may reflect the nature of
what they choose to do, or may reflect their eanmaturation than boys which means that
they are starting the downward trend in physical acteatyier.

It is possible to examine the relationship betweenrtensity of various events and the mode
of travel used to travel there, as shown in Table d2ilke events that occurred at school it is
the mode used to travel to school. It can be seendbetall, the children who walk use 1.7
activity calories per minute and those who go by carlu8e When individual events are
examined, there are some larger differences, somehwhvare statistically significant (in
each case equal variances are not assumed). For exapPE and games lessons, the
walkers used 3.5 activity calories a minute, compared to 2.4htrcar users (t=3.02,
df=84.60,p=0.002, one-tailed), while for unstructured out-of-home e/t walkers use 2.4
while the car-users consume 2.0 activity calories pautai(t=1.84, df=84.8§=0.035, one-
tailed), for out-of-home events shared with parents,vddues are 1.5 and 1.0 respectively
(t=3.09, df=86.61p=0.002, one-tailed) and for being at another house the vataek.1 and
0.8 respectively (t=2.37, df=122.4(350.01, one-tailed). It is quite clear that for most ¢sen
those who walk to them are more energetic when tihare those who travel by car. The only
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group for whom the converse is sometimes true is the Begirls, and this may reflect
greater use of the car to escort them to some vergeteevents, and parental reluctance to
allow them out to walk much.

Table 12 Intensity of various events, classified by the mode wével 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 30 23 27 24 36 29 47 24 35 24

19 12 17 10 16 11 44 03 27 1.0
Other school lesson 06 05 05 04 06 07 08 05 06 05

04 03 02 02 02 02 06 03 04 02
School break 20 18 16 15 23 24 24 12 20 17

1.2 08 12 07 10 09 16 05 1.3 0.8
Structured out-of-home 15 13 13 15 22 18 - 20 17 16
Events 09 09 05 06 11 09 - 1.0 10 038
Unstructured out-of- 1.7 16 14 18 34 25 27 23 24 20
home events 0.8 0.8 0.4 1.3 1.6 1.0 2.0 1.1 1.6 1.1
Out-of-home event with 1.1 08 15 09 16 11 16 12 15 1.0
Parents 0.6 0.6 1.2 0.5 1.4 1.0 1.3 0.8 1.1 0.7
At another home 1.0 08 08 07 19 10 09 08 11 0.8

06 06 05 04 15 07 07 07 09 06
Overall 15 12 13 12 21 16 21 12 17 13

13 0.9 1.2 0.9 15 11 2.4 0.9 1.6 0.9

Source: RT3s and activity and travel diaries.
Note: The figures in italics are the standard deviati@nglie mean values above.

It certainly seems that children who walk more will aome more calories not only in
travelling, but also when they arrive at their destimatfdooper et al (2003) found that boys
who walked to school were more active after schooliartle evening, compared with those
who travelled to school by car. This positive link betwewalking to an event and the
quantity of physical activity used during the event is imgatrbecause just walking to school
may not make a large enough contribution to a child’s ptgsical activity to produce health
benefits. Sleap and Warburton (1993) looked at 1133 children aged.¥ &and drew that
conclusion, but if children who walk to school are atsore active when participating in
events, then walking to school may lead to a very usefutiribution to children’s quantity of
physical activity.

There is some limited evidence (Almond and McGeorge, 199Bfo@#a Department of
Education, 2002) of a positive link between physical activity academic achievement.
Combined with the evidence here, it seems that childten perform more physical activity
by walking to school may perform better academically ttieair colleagues who travel by
car. This provides a very powerful message to parents entp will walking improve their
health, it may also promote enhanced academic performance

Promoting walking to school
The results presented above suggest it may be usefubmaof® initiatives that encourage

children to walk to school rather than be driven. One satdérvention which is being
examined in the project on children’s car use at UCL iswigking bus’. A walking bus is a
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group of children who walk to school along a set routdecting other children along the

way at ‘bus stops’, escorted by several adult voluntemre of whom is at the front (the

‘driver’) and one is at the back (the ‘conductor’). Thecapt of walking buses was proposed
in 1993 in a book by David Engwicht (1993). Now there aatking buses in the USA, Canada,
Great Britain, Australia, New Zealand, and Denmacording to CAST (2000), the walking

bus set up in 1998 at Wheatfields Junior School in Str&lipaas the first in Britain. By 2001, 50

out of 102 local authorities surveyed for the Departnf@ntransport (2001) had implemented
one or more walking buses, and a further 31 planned $0.db was the most common planned
initiative. This implies a very rapid rate of growtbiin the initial one in 1998.

Walking buses have been examined using both a postal sufvayl the schools in
Hertfordshire where a walking bus has or could be set wg, g in depth study of five
walking buses over a period of a year. The results haga used in an evaluation framework
to establish the effectiveness of such interventidmackett et al, 2003a,b,c). It was found
that about 50% of the trips made on walking buses weregugyimade by car. Hence such
initiatives can help to shift children from cars to kuad), both directly, and, in the longer run,
by building up children’s and parents’ confidence to allowdechih to walk unescorted by an
adult. There may not be much overall reduction iffitran the road because, in many cases,
the car will still be used by the parent for other trigsually to work.

Conclusions

A major objective of this document has been to showwhdking and playing away from the
homes can contribute significantly to children’s healfttough physical activity. It is clear
from the analysis presented here that the place whédeen tend to be least active is at their
own home. When they do go out, unstructured events (plaiémgl) to be more active than
structured ones.

Travel itself offers physical activity, but some modese better than others. In particular
walking and cycling are better than travelling by car. Théans that, all other things being
equal, it is better to walk or cycle to an event mathan go by car. However, if the choice is
between going somewhere by car and staying at home thibeformer will provide more
physical activity than the latter. This means thatmattvat would not normally be regarded as
particularly good for children, such as going to the shagsparents, is better than staying in
at home. It is not as good as going out to play widgmfis in the park, and effort needs to be
put into making environments outside the home safe fadremilto be in, and to make parents
and children aware of this. One trend in children’s actpidtterns that has contributed to the
shift to more car use has been the move from unstructarsetfuctured play: children tend
walk to the former and go by car to the latter. Effordudtl be put into initiatives such as
walking buses which get children into the habit of walkind &aelps to build up children’s
and parents’ confidence that the children can be allowedrescorted.

Children are shifting from walking to the car. Walking somes more calories than travelling
by car with important implications for their volumepfysical activity and so for their health.
In fact, walking compares very favourably with mostrésen terms of energy consumption.
Walking to and from school for a week is much better thaveek’s worth of PE and games
lessons for many children. Children who walk to everds only use more calories in
travelling, but use more when they arrive. Evidence frasavethere suggests that there may
be a relationship between physical activity and acadenti@wament. If this is so, then
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walking more will not only make children healthier, it mpsomote enhanced academic
performance.

To sum up, this document has shown that encouraging childnealk and play away from
home will have benefits in terms of physical activitytimee ways: they both have high
intensities compared with most events; they tendetonhtually reinforcing: children tend to
walk to unstructured activities, and children who walk tengs tend to be more active when
they arrive than those who go by car, and this includeegng. Given the level of parental
concern about decreasing physical activity levels otlodil and their health implications, this
research helps to provide powerful arguments to help conpants of the need to allow
their children out to walk and play, and for Governmeat help provide suitable
opportunities.
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