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Abstract

Background: Active travel to school can be an important contributor to the total physical activity of children but
levels have declined and more novel approaches are required to stimulate this as an habitual behaviour. The aim of
this mixed methods study was to investigate the feasibility of an international walk to school competition
supported by novel swipecard technology to increase children’s walking to/from school.

Methods: Children aged 9–13 years old participated in an international walk to school competition to win points
for themselves, their school and their country over a 4-week period. Walks to and from school were recorded using
swipecard technology and a bespoke website. For each point earned by participants, 1 pence (£0.01) was donated
to the charity of the school’s choice. The primary outcome was number of walks to/from school objectively
recorded using the swipecard tracking system over the intervention period. Other measures included attitudes
towards walking collected at baseline and week 4 (post-intervention). A qualitative sub-study involving focus groups
with children, parents and teachers provided further insight.

Results: A total of 3817 children (mean age 11.5 ± SD 0.7) from 12 schools in three cities (London and Reading,
England and Vancouver, Canada) took part in the intervention, representing a 95% intervention participation rate.
Results show a gradual decline in the average number of children walking to and from school over the 4-week
period (week 1 mean 29% ± SD2.5; week 2 mean 18% ± SD3.6; week 3 mean 14% ± SD4.0; week 4 mean
12% ± SD1.1). Post intervention, 97% of children felt that walking to school helped them stay healthy, feel happy
(81%) and stay alert in class (76%). These results are supported by qualitative findings from children, parents and
teachers. Key areas for improvement include the need to incorporate strategies for maintenance of behaviour
change into the intervention and also to adopt novel methods of data collection to increase follow-up rates.

Conclusions: This mixed methods study suggests that an international walk to school competition using innovative
technology can be feasibly implemented and offers a novel way of engaging schools and motivating children to
walk to school.

Keywords: Children, Physical activity, Active travel, Walking, Competition, International, Novel technology, Schools,
Mixed methods, Feasibility study
* Correspondence: ruth.hunter@qub.ac.uk
1Centre for Public Health, Queen’s University Belfast, Belfast, Northern Ireland, UK
2UKCRC Centre of Excellence for Public Health (NI), Queen’s University Belfast,
Belfast, Northern Ireland, UK
Full list of author information is available at the end of the article

© 2015 Hunter et al.; licensee BioMed Central. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly credited. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article,
unless otherwise stated.

mailto:ruth.hunter@qub.ac.uk
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/


Hunter et al. BMC Research Notes  (2015) 8:19 Page 2 of 11
Background
The prevalence of physical inactivity, obesity and as-
sociated health conditions in childhood is rising [1].
Recent guidance from the UK Chief Medical Officer’s
(CMO), recommends that children aged 5–18 years old
should engage in at least 60 minutes per day of moderate-
vigorous physical activity to receive health benefits [2].
A recent study reported that only 24% of children in
England aged 5–15 years met these recommendations,
which is significantly lower in girls (19%) than boys
(29%) [3]. Further, physical activity in adolescence de-
clines by 7% per year [4], suggesting an overall decline
of 60-70% during the 10–19 years old period [5]. Phy-
sical activity habits formed at this crucial time can
often be lifelong and could have potentially long-term
benefits.
Active travel to school, such as walking and cycling,

can be an important contributor to the total physical ac-
tivity of children [6]. Its regular nature helps it become a
habitual behaviour that has potential to track into adult-
hood [7]. However, levels are significantly declining in
favour of drop off by car [8], with approximately 25% of
‘rush hour’ traffic attributable to the school run [9].
This in turn increases traffic congestion and pollution.
Figures for the UK show that only 5 to 8% of total physical
activity is attributable to active travel [3]. This is also an
international problem, evident in other countries such as
the United States, Canada and Australia [10-12] and me-
rits broader attention. Developing effective and sustainable
interventions to increase physical activity long-term and
increasing active travel have therefore been highlighted as
top research priorities for children and adolescent physical
activity [13].
There is a plethora of research investigating the corre-

lates of active travel in children [14-16], and promising
findings from a recent study showed that a change to an
active mode of travel to school was associated with an
increase in daily minutes of overall activity [17]. How-
ever, previous reviews demonstrate that only a limited
number of interventions have been found effective for
increasing children’s physical activity [6,18-20] which
suggests a need for novel approaches, in particular to
encourage walking and cycling to school.
Incentives to promote long-term healthy behaviour

changes have been targeted as a priority by UK govern-
ment for promoting public health [21]. Recent research
from the behavioural economics literature has shown
that competition (an extrinsic motivator) can act as an
effective incentive for stimulating increases in physical
activity in adults and children [22,23]. Further, inter-
national competition involving multiple countries may
increase interest and participation. However, there is a
dearth of research in this area and the feasibility of
implementing such an intervention is unknown.
Therefore, this mixed methods study investigated the
feasibility of implementing an international walk to school
competition to increase children’s physical activity levels.
Objectives of the evaluation included determination of:

1) Effectiveness of school recruitment;
2) Effectiveness of recruitment of children for the

intervention and evaluation;
3) Retention of children, including burden and success

of data collection methods;
4) Preliminary evidence of potential of intervention to

increase walk to/from school behaviour;
5) Areas for programme modification and

improvement.

Methods
Study design
The study was an uncontrolled pre- and post- mixed
methods evaluation of the feasibility of a 4-week inter-
national walk to school competition. The study was ap-
proved by the Research Ethics Committee of the School
of Medicine, Dentistry and Biomedical Sciences, Queen’s
University Belfast, Northern Ireland (Ref 12/27). This ap-
proval included agreement for the research team to ana-
lyse data collected from all schools. Appropriate approval
from local authorities in all participating cities was gained
prior to the start of the study. All participants and their
parent/guardian provided fully informed written consent
prior to participating in the intervention evaluation.

Setting
The study involved schools (both primary and second-
ary level and their equivalents) based in major cities in
England and Canada. It was also hypothesised that en-
gaging children in the lives of those from other coun-
tries would add interest, stimulus and an educational
element. In addition, including primary and secondary
schools, and different countries facilitated investigation
of the feasibility and acceptability of the intervention in a
range of settings. The intervention was run simultaneously
across all cities and schools in September/October.

Recruitment
Schools
A sample of schools was selected to take part based on
two main criteria: (1) local authorities had suggested an
issue that could be addressed by the intervention, for
example, high traffic congestion when parents drop
children off near the school gates, low overall rates of
physical activity or wanting to build greater social cohe-
sion within the school; and (2) schools’ expressed will-
ingness to participate. Members of the project team
contacted local authorities and transport organisations
in the participating cities to provide information about
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the proposed scheme. These organisations helped iden-
tify relevant personnel in schools. Schools expressing
interest were contacted by a member of the project
team to provide them with more information about the
study.

Children
All children in years 7 and 8 (aged 11–13 years old) from
each of the participating schools in England (secondary
schools) and aged 9–12 years old in Canada (primary
schools), were invited to take part. Members of the project
team visited the school and gave a presentation during
Assembly (i.e. regular gathering of students and teachers
at the beginning of the school day). This was followed
by a letter to all eligible children and their parents,
which provided further information about the study
and invited the child to take part. The letter provided
contact details for the project team, and children and/
or parents were encouraged to contact a member of the
team to ask any questions. Interested children, their
parents or guardians, provided written informed con-
sent prior to taking part.

Intervention
The complex intervention (known as “Beat the Street”),
underpinned by Learning Theory [24] and Social Cogni-
tive Theory [25], involved several interacting components
including an international walk to school competition, in-
centives (retail vouchers, charity donations), novel tech-
nology (involving Near Field Communication and Radio
Frequency Identification tags), and a bespoke website. The
intervention was implemented by Intelligent Health Ltd, a
health IT company who develop and implement physical
activity programmes.

Competition
Children competed in an international walk to school
competition to win points for themselves, their school
and their country over a 4-week competition period.
Children were awarded two points for trips to/from
school up to 0.5 km and three points for trips greater
than 0.5 km. Only trips to and/or from school were mo-
nitored and awarded points. These buffers were based
on the average distance that children travel to school
[26]. Participants also received two points for participat-
ing and reporting data at follow-up time points. For each
point earned by participants one pence (£0.01) was do-
nated to the charity of the school’s choice. Prizes (12 in
total over the competition period) were awarded ran-
domly by a member of the project team once a week to
participants which included £10 vouchers for a local
retailer (three vouchers per week) and a family day out
to a theme park. The schools also rewarded their top
10 performers with their own in-house rewards, for
example, certificates which were awarded by the Head
teacher.

Swipecard technology
Walks to and from school were monitored and recorded
using novel technology and a bespoke website. Children
scanned a swipecard across sensors placed along walking
routes to log their walking behaviour to and from school.
Sensors were attached to lampposts at public transport
links and school gates marking walking routes around
1 km in length (see Additional file 1). The position of the
sensors was selected in collaboration with the local au-
thority to encourage use of feasible routes in high catch-
ment areas. When children swiped their cards on a sensor
this created a timestamp (logging date and time of walk),
and the information was automatically sent to an online
system. Children who lived within 1–2 km walking dis-
tance to school were encouraged to walk the entire trip
and those who lived further away were encouraged to start
their walk from a sensor by getting off the bus a stop earl-
ier or ask their parents to stop the car a few streets away
so they could walk the rest of the journey to school.

Website
A bespoke website served several functions including
providing feedback on walking behaviour and monitor-
ing progress in the competition using a league table for-
mat. Children could monitor group-level scores online.
The website also contained several educational and mo-
tivational tools such as maps of sensor locations and
walking routes, and encouraged peer support through
online message boards which were moderated daily by
the project team.

Measures
Demographic characteristics including age, gender, school
attended and usual mode of school travel were collected
at baseline. School type (mixed, single gender) and size
(number of students) were recorded. The primary out-
come was number of walks to/from school objectively
measured using the swipecard technology system during
each day of the 4-week intervention. A bout of walking to
or from school was recorded by a participant touching
their swipecard on at least two sensors (i.e. at the bus stop
and then at the school gate). A similar method was
employed in a previous study to objectively monitor and
infer physical activity levels from data collected routinely
from the swipecards [27].
Other measures included a 5-day diary which recorded

mode of travel to and from school and duration of jour-
ney (in minutes). Attitudes towards walking, active travel
and social aspects of physical activity were also collected
using Likert scales and multi-choice questions. These mea-
sures were collected at baseline and week 4 (immediate
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post-intervention) via the project website or paper-
based questionnaires. Using similar methods, an online
survey was completed post-intervention by teachers and
parents to capture their attitudes towards children taking
part in the competition and perceived changes in chil-
dren’s physical activity.

Qualitative evaluation
A qualitative sub-study post-intervention involved focus
groups with eight schools in London (n = 8 focus groups),
Reading (n = 6 focus groups) and Vancouver (n = 2 focus
groups) (16 focus groups/320 children), semi-structured
follow-up telephone interviews with parents (n = 30) and
teachers (n = 30) to explore the feasibility and potential
benefits and challenges of the competition. Topics in-
cluded feasibility of the swipecard technology as an evalu-
ation method and motivational strategy and acceptability
of the data collection methods. Participants were selected
to provide diversity in age and gender. Interviews were
audio-recorded and transcribed verbatim.

Analyses
Recruitment rate was assessed by collating the actual
number of children recruited versus the number invited
to participate in the intervention and evaluation. Reten-
tion rates of children were measured as the proportion
lost to follow-up post-intervention (week 4). Proportion
of walks to/from school (based on number of partici-
pants registered per school) was aggregated for each
week of the intervention for each school. Proportion of
children using each mode of travel was derived from the
5-day travel diary at baseline.
Mean and 95% CI were calculated for the primary out-

come for each week of the intervention. As this was a
feasibility study, significance tests for change were not
performed. Frequencies and cross-tabulations were cal-
culated for attitudes towards walking, active travel and
social aspects of physical activity at baseline and post-
intervention. Data were analysed using the Statistical
Package for Social Sciences (SPSS) version 18.0 (SPSS
Inc, Chicago, US).
Transcripts of the focus group discussions and semi-

structured interviews were read repeatedly and coded,
using QSR NVivo 8 software (QSR International Inc,
Massachusetts, US). Thematic Content Analysis [28] pro-
duced themes relating to perspectives of children, parents
and teachers on the issues covered and help point to de-
sign and implementation modifications for further devel-
opment and testing.

Results
School recruitment (objective 1)
Table 1 details the characteristics of the participating
schools. Recruitment of the schools took 1-month duration
and included schools from Vancouver, Canada (n = 2);
London, England (n = 7) and Reading, England (n = 3). In
Canada, the two schools selected were primary schools and
in England, the schools were large secondary schools. The
main reasons provided by schools for participating were re-
ducing traffic congestion and increasing physical activity
levels. Two schools in England were excluded from partici-
pating due to failure to acquire permission to install the
technology on local streets in the required time-frame or
the school wanting to change the competition format.

Recruitment of children (objective 2)
In total, 4,009 children from 12 participating schools
were invited to take part. Of these, 95% (n = 3817) ag-
reed to participate in the intervention; n = 318 (8%) from
Vancouver; n = 2507 (66%) from London, and n = 992
(26%) from Reading). All children were recruited over a
2-month period (August-September). Table 2 details the
characteristics of the participating children. Children
were aged 9–13 years old (mean 11.5 ± SD 0.7) and 55%
(n = 1145) were female. Overall, the majority of children
were White (n = 862/50%), 13% (n = 224) were Asian, 8%
(n = 132) were Black, and 29% (n = 493) identified with
other ethnic groups (NB: Data regarding ethnicity were
not collected from schools in Vancouver, Canada). The
majority of children (n = 1515/73%) at baseline indicated
that their usual mode of travel to school involved at least
some walking (either all or part of the journey), with 5%
(n = 95) cycling, 19% (n = 390) using public transport
(train/bus) and 15% (n = 310) using private transport
(car or other mode).

Retention of children (objective 3)
Of those who agreed to participate in the intervention,
54% (n = 2068) provided questionnaire data at baseline
and 27% (n = 1025) immediately post-intervention. Data
collected using the swipe cards (Figure 1) demonstrated
that 100% of those registered to take part used their card
at least once during the competition period. However,
there was significant variation in participation consis-
tency with 16% of children swiping their cards almost
every day over the competition period and 35% using
their card on five or fewer days. Differences were noted
between countries, for example, 97% of participating chil-
dren from Canada used their cards five times or more
compared with 53% of children from England. Although
there were some issues such as intermittent signal loss,
the technology largely worked well for monitoring and
recording walking behaviour.

Intervention Effect (objective 4)
Walk to/from school
Figure 1 shows the mean number of children walking to
and from school over the 4-week intervention period



Table 1 Characteristics of participating schools

City School Type School size
(total no. of students)

*No. of participants
(% of total sample)

Reason for participation

London

L 1 Secondary; 11–14 yrs 1500 600 (16%) Increase physical activity; reduce
traffic congestion

L 2 Secondary; 11–14 yrs; all boys 625 250 (6%) Increase physical activity; reduce
traffic congestion

L 3 Secondary; 11–14 yrs 800 317 (8%) Reduce traffic congestion; increase
road safety

L 4 Secondary; 11–14 yrs 600 240 (6%) Increase physical activity; increase
social cohesion

L 5 Secondary; 11–14 yrs 750 310 (8%) Increase social cohesion; increase
use of open spaces; reduce traffic
congestion

L6 Secondary; 11–14 yrs 750 310 (8%) Increase social cohesion; increase
use of open spaces; reduce traffic
congestion

L7 Secondary; 11–14 yrs; all girls 1200 480 (13%) Reduce traffic congestion; increase
physical activity

Summary Mean 889 Total 2507

Reading

R 1 Secondary; 11–14 yrs 1100 440 (12%) Increase physical activity; improve
links with international schools

R 2 Secondary; 11–14 yrs 750 300 (8%) Reduce traffic congestion; increase
physical activity

R 3 Secondary; 11–14 yrs; all girls 630 252 (7%) Reduce traffic congestion; increase
physical activity; increase road safety

Summary Mean 827 Total 992

Vancouver

V 1 Primary; 5–13 yrs 218 206 (5%) Reduce traffic congestion; decrease
car transport to school

V 2 Primary; 5–13 yrs 132 112 (3%) Reduce traffic congestion; decrease
car transport to school

Summary Mean 175 Total 318

Overall - - - Total 3817 -

*Number who agreed to participate in the intervention.
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across all schools. Results show that on average 29% (SD
2.5) of children registered to participate walked to and
from school in week 1. There was a gradual decline in
the average number of children walking to and from
school over the 4-week period (week 2 mean 18% ±
SD3.6; week 3 mean 14% ± SD4.0; week 4 mean 12% ±
SD1.1). Focus group discussions with children suggested
that the reasons for the decline in walking may be due
to a number of factors, for example, losing their “Beat
the Street” swipecard, not having any sensors near their
house or in their area, and living too far away to walk
the whole way and thinking that the competition was
therefore not relevant to them.
Self-report data showed that at baseline, 77% (n = 601)

of children stated they had walked to or from school at
least once in the past week compared to 86% (n = 672)
post-intervention (Figure 2a). Two thirds of children
(68%/n = 531) said they walked on five or more jour-
neys to or from school in the past week at baseline. Post-
intervention, 76% (n = 594) of children stated they walked
on at least half of the possible journeys to and from school
in the past week (Figure 2b). Overall, 59% (n = 461) stated
they walked more by the end of the competition period.
Figure 3 highlights the main intervention components

and reasons for children walking more during the inter-
vention. The key factors included raising money for char-
ity (57%), helping win the cash prize for our school (51%),
having a competition with other schools (46%), and mak-
ing their city win against other cities (46%).
Children further elaborated on the positive influence of

the competition element in the focus groups, including:

“I find it very enjoyable and fun trying to collect the
points. The competition is something different which
makes it better.” (girl from England, quote from focus
group).

“It keeps you healthy and makes it more exciting to
walk to school.” (boy from England, quote from focus
group).



Table 2 Characteristics of participating children

School Age: mean (SD) Gender:
n (%) female

Ethnicity: n (%) *Usual mode of travel to school: n (%)

White Asian Black Other Walk Cycle Train/bus Car/private

L 1 11.5 (0.6) 88 (58%) 123 (82%) 8 (5%) 11 (7%) 9 (6%) 93 (62%) 4 (3%) 53 (35%) 15 (10%)

L 2 11.6 (0.6) 0 (0%) 15 (11%) 101 (76%) 9 (6%) 10 (7%) 108 (80%) 4 (3%) 27 (2%) 9 (7%)

L 3 11.5 (0.6) 32 (37%) 66 (76%) 2 (2%) 8 (9%) 11 (13%) 32 (37%) 4 (5%) 43 (49%) 24 (28%)

L 4 11.5 (0.5) 100 (42%) 12 (5%) 11 (5%) 5 (2%) 209 (88%) 231 (97%) 0 7 (3%) 0

L 5 12.0 (0.2) 80 (53%) 11 (7%) 16 (11%) 8 (5%) 115 (77%) 136 (91%) 1 (0.7%) 7 (5%) 4 (3%)

L 6 11.6 (0.6) 215 (100%) 170 (79%) 10 (5%) 17 (8%) 18 (8%) 149 (69%) 2 (0.9%) 63 (29%) 41 (19%)

L 7 11.6 (0.5) 84 (49%) 127 (74%) 5 (3%) 23 (14%) 15 (9%) 76 (45%) 0 110 (65%) 24 (14%)

Summary Mean 11.6
(SD 0.2)

Total 599 Total 524 Total 153 Total 81 Total 387 Total 825 Total 15 Total 310 Total 117

R 1 11.5 (0.5) 155 (55%) 234 (83%) 16 (6%) 6 (2%) 24 (9%) 255 (91%) 10 (4%) 4 (1%) 27 (10%)

R 2 11.3 (0.5) 67 (51%) 45 (34%) 8 (6%) 12 (8%) 66 (50%) 107 (82%) 10 (6%) 10 (6%) 19 (14%)

R 3 11.7 (0.6) 155 (100%) 59 (38%) 47 (31%) 33 (21%) 16 (10%) 101 (65%) 1 (0.6%) 46 (30%) 36 (23%)

Summary Mean 11.5
(SD 0.2)

Total 377 Total 338 Total 71 Total 51 Total 106 Total 463 Total 21 Total 60 Total 82

V 1 10.2 (0.6) 120 (75%) Missing data 163 (63%) 38 (15%) 17 (7%) 82 (32%)

V 2 11.5 (1.8) 49 (50%) Missing data 64 (65%) 21 (21%) 3 (3%) 29 (30%)

Summary Mean 10.8
(SD 0.9)

Total 169 - - - - Total 227 Total 59 Total 20 Total 111

Overall 2068 11.5 (SD 0.7) 1145 (55%) 862 (50%) 224 (13%) 132 (8%) 493 (29%) 1515 (73%) 95 (5%) 390 (19%) 310 (15%)

*Could chose more than one mode of travel; hence figures add up to more than 100%.
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Children’s attitudes
Figure 4 shows results for children’s attitudes towards
walking. Post-intervention findings have been presented
to ensure that all children had experience of regular
walking in order to answer questions in regards to their
0

5

10

15

20

25

30

35

40

1 2 3 4 5 6 7 8 9 10 11 12 1

%
 o

f 
p

ar
ti

ci
p

an
ts

 w
al

ki
n

g
 t

o
/f

ro
m

 s
ch

o
o

l

Day 

Figure 1 Mean proportion of participants walking to/from school ove
recorded when a participant scanned their card along at least 2 sensors go
attitudes towards walking. In total, 97% (n = 758) of chil-
dren felt that walking to school helped them stay healthy,
81% (n = 633) felt happy and 76% (n = 594) helped them
stay alert in class, 69% (n = 539) felt calmer and 63%
(n = 492) more able to concentrate in class.
3 14 15 16 17 18 19 20 21 22 23 24 25 26

AM

PM

Both

r the 4-week intervention period (across all schools). *A walk was
ing to or from school.



86

85

85

77

77

75

0 50 100

All countries 
combined

England

Canada

% before
% after

76

74

71

68

69

65

0 50 100

All countries 
combined

England

Canada 

% before
% after

a b

Figure 2 Children’s walking behaviour (based on self-report data at baseline and post-intervention). a. Children who walked at least once
to or from school in the past week. b. Children who walked at least five to ten times to or from school in the past week.

Hunter et al. BMC Research Notes  (2015) 8:19 Page 7 of 11
The majority of children (83%/n = 648) felt that walk-
ing to and from school let them spend more time with
their friends (Figure 4). This was supported by data from
the focus groups.

“I came early and walked with my friends instead.
We arranged to meet up and did that every day.”
(boy from Canada, quote from survey).

Further, 33% (n = 258) of children said that they had
made new friends by walking to or from school during
the competition.

“Nearly everyone competing in Beat the Street has to
admit that they at least said hi once to someone they
didn’t know doing Beat the Street. This happened to
me multiple times. Once I walked down a long road
talking to a kid I didn’t know who I met through Beat
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Figure 3 Children’s views regarding the most important components
the Street. Other kids approached me saying ‘oh you’re
doing Beat the Street’ which encourages you more.”
(boy from England, quote from focus group).

Parents and teachers agreed with this finding; 91% of
parents and 72% of teachers surveyed stated that they
thought the competition had encouraged children to
spend more time walking with their friends (data not
shown). This was confirmed with data from the focus
groups.
Using a check list, children also identified the follo-

wing barriers to walking to school: poor weather (37%/
n = 289), a perception that it took too long to walk
(27%/n = 211) or that walking would make them late
(23%/n = 180), and being driven by a family member
(18%/n = 141).
Focus group data also suggested that children had

positive reactions to participating in the intervention.
% made me want to walk a lot
more

% made me want to walk a little
more

% didn't make me want to walk
more

of the intervention (based on self-report data post-intervention).
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Key motivating factors identified included having fun,
enjoying the immediate gratification when their swipe
card beeped on the scanners and enjoying time with
friends. Children suggested that having a competition
with their friends and classmates had motivated them
to walk more. In addition, children said that raising
money for charity was an important incentive. All of
the children involved in the focus groups appeared en-
thusiastic about the competition and thought it should
be run again in future.

“I wanted to beat my friends and my cousin at
another school. I walked to school most days, even
when it rained which I would never have done before.”
(boy from England, quote from focus group).

Parent and teacher responses
Findings from interviews and online surveys demon-
strated that having parents and teachers actively engaged
in the process was a key facilitator. Parents and teachers
thought it had potential to help children learn about
schools in other countries, raise money for charity, re-
duce traffic congestion and increase children’s walking.
Further, in locations where the intervention was imple-
mented most successfully, there appeared to be a real
partnership between schools, parents and local author-
ities. Teachers and parents at every school wanted the
intervention to continue suggesting that the competition
could provide a stimulus to encourage children to walk
to school.

“Encouragement and perks and pushing from school
and parents helped get children out there. We did it
together.” (parent from Canada).

Areas for programme modification and improvement
(objective 5)
The following areas for modification and improvement
were identified through the qualitative findings from
children, parents and teachers:

� Running the intervention in Spring, as opposed to
Autumn, would mean better weather and more
lead-in time for preparation rather than beginning
immediately after a new school year starts.

� Fitting registration and robust data collection
methods into routine school processes was a
challenge. There is a need to streamline the
registration and data collection processes to make it
as quick and easy for children and teachers to
participate as possible, whilst ensuring that robust
and appropriate methods are employed.

� Schools did not always seem clear about their roles
and responsibilities throughout the study which
included, for example, showing children where
sensors were located and providing regular updates
in form classes.

� Teachers felt that parental attitudes were a barrier
for children walking to school, particularly in
regards to safety and that future work was needed to
address these negative perceptions.

Discussion
Active travel can be an important contributor to children’s
physical activity levels. However, previous interventions
have shown modest effects at best and new approaches
are required. This study investigated the feasibility of
implementing a novel international walk to school compe-
tition involving schools from England and Canada, to in-
crease active travel among children aged 9–13 years. To
our knowledge this is the first study to incorporate an
international element into such an intervention.
In total, 3817 children (representative of both genders

and ethnic background) took part in the intervention
from 12 schools in three cities (London, Reading and
Vancouver) representing a 95% intervention participa-
tion rate for those invited. This demonstrates that the
intervention has appeal and feasibility of recruitment of
both schools and the children attending them. Results
from several data sources including swipecard records,
survey, interviews and focus groups with children, par-
ents and teachers also provide preliminary evidence that
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the competition element increased children’s interest
and engagement in walking to school.
However, findings from the objective tracking system

showed a graded decline in the average number of chil-
dren walking to and from school over the 4-week period.
This decline in walking is suggestive of pro-innovation
bias, explained by the Diffusion of Innovation Theory
[29]. Diffusion is the process by which an innovation is
communicated through certain channels over time among
the participants and relies heavily on human capital. The
innovation must be widely adopted and reach a critical
mass in order to self-sustain. Results also suggest that the
intervention requires modification to include further strat-
egies to facilitate longer term behaviour maintenance. Fur-
ther, 73% of children reported walking as their usual mode
of travel to/from school at baseline which may explain the
small change in walking behaviour post-intervention. This
baseline figure is also higher than average walking to/from
school levels which may be due to the intervention tar-
geting city centre schools. Also, the majority of participat-
ing schools were based in London where the congestion
charge may have played a key role in children having to
walk at least some of the journey to/from school. Results
suggested some discrepancy between walking levels col-
lected using self-report questionnaires at baseline and
the swipecard technology. Both over-reporting using
self-report questionnaires and under-use of the swipe-
cards were factors in explaining this discrepancy. Issues
regarding social desirability and social approval have
been well documented as limitations of self-reported
measures of activity [30-32]. Further, children simply
forgetting their swipecards, forgetting to swipe their
card and walking different routes where sensors were
not placed were all identified during focus group dis-
cussions as potential reasons to explain the under-use
of swipecards.

Recruitment
The current study used a pragmatic approach which in-
volved collaborating with local authorities and transport
organisations to identify schools that had a particular
need to increase walking to school behaviour. This ap-
proach successfully recruited the target number of
schools within the given timeframes from 12 schools in
three different cities. Therefore the school recruitment
strategies seem acceptable and appropriate for employ-
ment across different countries.
Recruitment of participants in physical activity trials

are a commonly cited problem [33]. An intervention
participation rate of 95% in a short time period, from
12 schools in two different countries is evidence of
employment of a successful recruitment strategy for
children. A key aspect of this success was due to the
partnerships established with local authorities, school
Principals, teachers and parents, and the innovative na-
ture of the intervention (involving novel technology,
bespoke website and incentives).

Novel technology
The technology (swipecard and sensors) was a feasible
element of the intervention as corroborated by the quali-
tative findings, swipecard data and minimal technical is-
sues occurred throughout the 4-week intervention period.
The high intervention participation rate and positive
qualitative findings suggested that the novel technology
played an integral role in the initiation of walk to school
behaviour and the children were interested in the inter-
vention. In particular, children from Vancouver had a
higher retention rate which may have been due to grea-
ter support from the schools and parents. However, fur-
ther modifications are required in order to ensure that
walk to school behaviour is maintained throughout the
4-week intervention and beyond. Findings from the
swipe card data suggest that participation in the com-
petition and usage of the technology declined over the
4-week intervention period. This finding is similar to
that reported in an earlier study involving similar tech-
nology [27]. Careful consideration needs to be given as
to how compliance can be maintained over the inter-
vention period in the next phase of the study. For ex-
ample, the website could incorporate evidence-based
behaviour change tools [27,34], and continued promo-
tion from the school and project team. Findings suggest
that the competition (extrinsic motivation) may act as a
catalyst to stimulate walk to school behaviour. How-
ever, the intervention must incorporate other factors,
such as social support [35], in order to sustain behav-
iour change long term.

Internationalisation
Findings demonstrated that it was possible to simultan-
eously implement the intervention on an international
scale. We postulated that the international element would
add interest and stimulus to aid participation. Qualitative
findings support this hypothesis as children suggested that
competing against other international schools and finding
out about other cultures was a key element in their deci-
sion to participate. However, further research is required
to ascertain if the suggested benefits of internationalisa-
tion are worth the additional cost of implementation and
evaluation of the intervention.

Evaluation methods
Only 54% of those who participated in the intervention
took part in the evaluation aspect and 27% provided
follow-up data. Poor questionnaire completion rates at
baseline and post-intervention follow-up suggest that
the website (57% of responses were collected via the
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website) was not a suitable tool for data collection and
that further consideration is needed in this regard
before moving to the next stage of the trial. There is
also a need to employ a validated, objective primary
outcome measure of overall physical activity levels, for
example, steps/day measured using a pedometer.

Implications for future research
This current study provides an example of how part-
nerships with local authorities and organizations could
be facilitated through the sponsorship of prizes and tech-
nology. Although the current study was funded through
commercial sponsorship, for large scale, sustained roll
out we envisage local authorities, for example, those
with a remit for health (e.g. increasing physical activity)
and transport (e.g. reducing traffic congestion and road
safety incidents) will fund the scheme. Evidence from a
similar scheme in Northern Ireland suggests that such
a sustainable model is achievable [27]. However, such
purported benefits need investigating in a larger trial.
Following the MRC guidelines for the development and
evaluation of complex public health interventions [36],
the next stage of the study involves a larger controlled
pilot trial and investigating whether purported benefits
are maintained at longer term follow-up.

Strengths and limitations
A particular strength of this study was the partnerships
established with local authorities, transport organiza-
tions, school Principals, teachers and parents. This was
highlighted as a key contributor towards the success
of the trial. Further, partnership working facilitated a
streamlined recruitment process and high intervention
participation rate. As this is a feasibility study, no formal
sample size calculation was conducted (as the informa-
tion required is not available). However, we believe that
recruitment of 3817 children was sufficient to meet the
outlined study objectives. Data were collected across
three different cities, each of which implemented the
competition in slightly different ways, for example, in
Canada there was greater parental and community in-
volvement. However, these nuances in implementation
demonstrate that it was feasible to implement the tech-
nology in different countries and cultures. Given the na-
ture of school recruitment, there may be potential for
selection bias as schools were mainly suggested by local
authorities.

Conclusions
This mixed methods feasibility study suggests that an
intervention involving competition and innovative tech-
nology may be a novel way to motivate schools and chil-
dren to initiate walking to school, which is supported by a
high intervention participation rate. The results support
the feasibility of the intervention and the use of novel
technology in terms of its appeal to schools, children and
their parents. The study also highlights the importance of
partnership working as a key factor in the successful inter-
vention implementation.

Additional file

Additional file 1: Diagram depicting an example of the zonal rings
at different distances that the sensors were placed around the
school.

Abbreviations
CMO: Chief Medical Officer’s; Km: Kilometer; MRC: Medical Research Council;
SPSS: Statistical Package for the Social Sciences; UK: United Kingdom;
US: United States.

Competing interests
Ruth Hunter and Debra de Silva declare no competing interests. Veronica
Reynolds and William Bird work at Intelligent Health Ltd, which developed
and implemented the Beat the Street competition (the intervention).
However, they were not involved in the collection and analysis of data
which was undertaken by an independent team (Evidence Centre led by
Debra de Silva). Ken Fox serves on the European Scientific Advisory Council
for Coca Cola and was invited to contribute by Intelligent Health Ltd. Costs
for elements of the competition were provided by the Coca Cola
Foundation; however, their logos did not appear on competition materials.

Authors’ contributions
RFH drafted the manuscript, helped design the study evaluation and
analysed the physical activity-specific data (e.g. 5-day travel diary, objective
tracking data). DdS led the design of the evaluation strategy and questionnaires,
collated and analysed the data. WB designed the intervention and VR led the
implementation of the Beat the Street competition. KF provided insight into
discussions about the research design, evaluation methods and scope of the
manuscript. All authors provided critical feedback on drafts and approved the
final version of the manuscript.

Acknowledgements
We also wish to thank the children, parents, teachers, school Principals and
local authorities for facilitating and participating in the study.

Author details
1Centre for Public Health, Queen’s University Belfast, Belfast, Northern Ireland, UK.
2UKCRC Centre of Excellence for Public Health (NI), Queen’s University Belfast,
Belfast, Northern Ireland, UK. 3The Evidence Centre, London, England, UK.
4Intelligent Health Ltd, Reading, England, UK. 5Centre for Exercise, Nutrition and
Health Sciences, University of Bristol, Bristol, England, UK.

Received: 9 September 2014 Accepted: 23 December 2014

References
1. Lieberman DA, Chamberlain B, Medina Jr E, Franklin BA, Sanner BM, Vafiadis

DK. Power of Play: Innovations in getting active summit planning
committee. Circulation. 2011;123:2507–16.

2. Department of Health. UK physical activity guidelines. 2011. [http://www.
dh.gov.uk/en/Publicationsandstatistics/Publications/
PublicationsPolicyAndGuidance/DH_127931]

3. Payne S, Townsend N, Foster C. The physical activity profile of active
children in England. Int J Behav Nutr Phys Act. 2013;10:136.

4. Dunmith SC, Gigante DP, Domingues MR, Kohl HW. Physical activity change
during adolescence: a systematic review and a pooled analysis. Int J
Epidemiol. 2011;40:685–98.

5. Jago R. Age-related decline in physical activity during adolescence - an
opportunity to reflect on intervention design and key research gaps.
Int J Epidemiol. 2011;40:699–700.

http://www.biomedcentral.com/content/supplementary/s13104-014-0959-x-s1.jpeg
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_127931
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_127931
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_127931


Hunter et al. BMC Research Notes  (2015) 8:19 Page 11 of 11
6. van Sluijs EM, McMinn AM, Griffin SJ. Effectiveness of interventions to
promote physical activity in children and adolescents: systematic review of
controlled trials. BMJ. 2007;335:703.

7. Tudor-Locke C, Ainsworth BE, Popkin BM. Active commuting to school:
an overlooked source of childrens’ physical activity? Sports Med.
2001;31:309–13.

8. Department for Transport. National Travel Survey 2012. 2013. [https://www.
gov.uk/government/uploads/system/uploads/attachment_data/file/243957/
nts2012-01.pdf].

9. Mackett RL, Paskins J. Children’s physical activity: the contribution of playing
and walking. Child Soc. 2008;22:345–57.

10. Sturm R. Childhood obesity - what we can learn from existing data on
societal trends, part 2. Prev Chronic Dis. 2005;2:A20.

11. Salmon J, Timperio A, Cleland V, Venn A. Trends in children’s physical
activity and weight status in high and low socio-economic status areas of
Melbourne, Victoria, 1985–2001. Aust N Z J Publ Health. 2005;29:337–42.

12. Buliung RN, Mitra R, Faulkner G. Active school transportation in the
Greater Toronto Area, Canada: an exploration of trends in space and time
(1986–2006). Prev Med. 2009;48:507–12.

13. Gillis L, Tomkinson G, Olds T, Moreira C, Christie C, Nigg C, et al. Research
priorities for child and adolescent physical activity and sedentary
behaviours: an international perspective using a twin-panel Delphi
procedure. Int J Behav Nutr Phys Act. 2013;10:112.

14. Østergaard L, Kolle E, Steene-Johannessen J, Anderssen SA, Andersen LB.
Cross sectional analysis of the association between mode of school
transportation and physical fitness in children and adolescents. Int J Behav
Nutr Phys Act. 2013;10:91.

15. Panter J, Corder K, Griffin SJ, Jones AP, van Sluijs EMF. Individual,
socio-cultural and environmental predictors of uptake and maintenance of
active commuting in children: longitudinal results from the SPEEDY study.
Int J Behav Nutr Phys Act. 2013;10:83.

16. Schoeppe S, Duncan MJ, Badland H, Oliver M, Curtis C. Associations of
children’s independent mobility and active travel with physical activity,
sedentary behaviour and weight status: A systematic review. J Exerc Sports
Med. 2013;16:312–9.

17. Smith L, Sahlqvist S, Ogilvie D, Jones A, Corder K, Griffin SJ, et al. Is a change
in mode of travel to school associated with a change in overall physical
activity levels in children? Longitudinal results from the SPEEDY study.
Int J Behav Nutr Phys Act. 2012;9:134.

18. Lubans DR, Morgan PJ, Tudor-Locke C. A systematic review of studies using
pedometers to promote physical activity among youth. Prev Med.
2009;48:307–15.

19. Chillon P, Evenson KR, Vaughn A, Ward DS. A systematic review of
interventions for promoting active transportation to school. Int J Behav Nutr
Phys Act. 2009;14:10.

20. Saunders LE, Green JM, Petticrew MP, Steinbach R, Roberts H. What are the
health benefits of active travel? A systematic review of trials and cohort
studies. PloS One. 2013;8:e69912.

21. Department of Health. Healthy Lives, Healthy People: Our Strategy for Public
Health in England. London: Stationery Office; 2010.

22. Johannesson M, Ostling R, Ranehill E. The effect of competition on physical
activity: a randomized trial. B E J Econ Anal Pol. 2010;10:1–29.

23. Gneezy U, Rustichini A. Gender and competition at a young age.
Am Econom Rev: Papers and Proceedings. 2004;94:377–81.

24. Largarde M, Haines A, Palmer N. Conditional cash transfers for improving
uptake of health interventions in low- and middle-income countries:
a systematic review. JAMA. 2007;298:1900–10.

25. Bandura A. Self Efficacy: The Exercise of Control. New York: Freeman; 1997.
26. Faulkner G, Stone M, Buliung R, Wong B, Mitra R. School travel and

children’s physical activity: a cross-sectional study examining the influence
of distance. BMC Public Health. 2013;13:1166.

27. Hunter RF, Tully MA, Davis M, Stevenson M, Kee F. Physical activity loyalty
cards for behavior change: a quasi-experimental study. Am J Prev Med.
2013;45:56–63.

28. Green J, Thorogood N. Qualitative Methods for Health Research. 2nd ed.
London: Sage; 2009.

29. Rogers EM. Diffusion of Innovations. 4th ed. New York: The Free Press; 1995.
30. Sallis JF, Saelens BS. Assessment of physical activity by self-report: status,

limitations and future directions. Res Q Exerc Sport. 2000;71:S1–S14.
31. Adams SW, Matthews CE, Ebbeling CB, Moore CG, Cunningham JE, Fulton J,
et al. The effect of social desirability and social approval on self-reports of
physical activity. Am J Epidemiol. 2005;161:389–98.

32. Ferrari P, Friedenreich C, Matthews CE. The role of measurement error in
estimating levels of physical activity. Am J Epidemiol. 2007;166:832–40.

33. Foster CE, Brennan G, Matthews A, McAdam C, Fitzsimons C, Mutrie N.
Recruiting participants to walking intervention studies: a systematic review.
Int J Behav Nutr Phys Act. 2011;8:137.

34. Marteau TM, Ashcroft RE, Oliver A. Using financial incentives to achieve
behaviour change. BMJ. 2009;338:b1415.

35. NICE. Behaviour change: Individual approaches. 2014. http://guidance.nice.
org.uk/PH49

36. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M.
Developing and evaluating complex interventions: the new Medical
Research Council guidance. BMJ. 2008;337:a1655.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/243957/nts2012-01.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/243957/nts2012-01.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/243957/nts2012-01.pdf
http://guidance.nice.org.uk/PH49
http://guidance.nice.org.uk/PH49

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design
	Setting
	Recruitment
	Schools
	Children

	Intervention
	Competition
	Swipecard technology
	Website

	Measures
	Qualitative evaluation

	Analyses

	Results
	School recruitment (objective 1)
	Recruitment of children (objective 2)
	Retention of children (objective 3)
	Intervention Effect (objective 4)
	Walk to/from school
	Children’s attitudes
	Parent and teacher responses

	Areas for programme modification and improvement (objective 5)

	Discussion
	Recruitment
	Novel technology
	Internationalisation
	Evaluation methods
	Implications for future research
	Strengths and limitations

	Conclusions
	Additional file
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

