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Abstract

Employer schemes to encourage walking to work: feasibility
study incorporating an exploratory randomised
controlled trial
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William Hollingworth,1 Adrian Davis,4 Ruth Kipping,1 Philip Insall,5

Kirsty Garfield1 and Rona Campbell1

1School of Social and Community Medicine, University of Bristol, Bristol, UK
2Centre for Exercise, Nutrition and Health Sciences, University of Bristol, Bristol, UK
3Sport, Physical Education and Health Sciences, University of Edinburgh, Edinburgh, UK
4Transport Department, Bristol City Council, Bristol, UK
5Sustrans, Bristol, UK

*Corresponding author suzanne.audrey@bristol.ac.uk

Background: Physical inactivity increases the risk of many chronic diseases, including coronary heart
disease, type 2 diabetes, obesity and some cancers. Increasing physical activity levels, particularly among
the most sedentary, is an important aim of current public health policy in the UK. An opportunity for
working adults to increase physical activity levels may be through walking during the daily commute.

Objectives: To build on existing knowledge and resources to develop an employer-led scheme to increase
walking to work; to test the feasibility of implementing and evaluating the intervention; and to explore
other requirements of a full-scale trial.

Design: Feasibility study incorporating phase 1 resource review, focus groups with employees and
interviews with employers in three workplaces (one small, one medium and one large); and phase 2
exploratory cluster randomised controlled trial (RCT) including process and economic evaluations.

Setting: Workplaces (eight small, five medium and four large) in Bristol.

Participants: One hundred and eighty-seven employees (89 male and 98 female) at baseline.

Interventions: Walk to Work promoters were recruited and trained about the health, social, economic
and environmental benefits of walking to work and how to identify and promote safe walking routes for
employees. They were given resource packs based on nine key behaviour change techniques. The role of
the Walk to Work promoter was to encourage participating employees in their workplace to walk to work;
to help to identify walking routes; to encourage goal setting; and to provide additional encouragement
through four contacts over the following 10 weeks (face to face, e-mail or telephone, as appropriate).

Main outcome measures: Recruitment and retention rates; sample size calculation and estimation of the
intracluster correlation coefficient (ICC); acceptability of the intervention and evaluation methods; and
estimation of costs.

Results: Workplace and employee recruitment appeared to be restricted by the initial requirement to
identify employees living within 2 miles of the workplace. Once recruited, no workplace withdrew from
the study between baseline and 1-year follow-up. It proved feasible to recruit and train workplace Walk
to Work promoters. The response rate was 132 (71%) at 1-year follow-up. Although the study was not

DOI: 10.3310/phr03040 PUBLIC HEALTH RESEARCH 2015 VOL. 3 NO. 4

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Audrey et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

v



powered to measure effectiveness, accelerometer data suggest that overall physical activity and moderate
to vigorous physical activity (MVPA) were higher in the intervention arm than in the control arm at 1-year
follow-up. The ICC was estimated at 0.12 (95% confidence interval 0.00 to 0.30). Based on an average
cluster size of eight, an ICC of 0.15 and attrition of 25%, a total sample size of 678 would have 80%
power with 5% significance to detect a 15% increase in mean MVPA. The average cost of the intervention
was estimated at £441 per workplace. Activity levels were similar in the intervention and control arms
at baseline.

Conclusions: The intervention and evaluation were feasible, and acceptable to participants. There was
sufficient evidence of promise to justify a full-scale trial incorporating lessons learned during the feasibility
study. Future work: an application is being submitted for a follow-on full-scale cluster RCT.

Trial registration: Current Controlled Trials ISRCTN72882329.

Funding: This project was funded by the NIHR Public Health Research programme and will be published
in full in Public Health Research; Vol. 3, No. 4. See the NIHR Journals Library website for further project
information. The work was undertaken with the support of The Centre for the Development and
Evaluation of Complex Interventions for Public Health Improvement (DECIPHer), a UK Clinical Research
Collaboration Public Health Research Centre of Excellence. Joint funding (MR/KO232331/1) from the British
Heart Foundation, Cancer Research UK, Economic and Social Research Council, Medical Research Council,
the Welsh Government and the Wellcome Trust, under the auspices of the UK Clinical Research
Collaboration, is gratefully acknowledged.
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Plain English summary

Physical inactivity increases the risk of coronary heart disease, type 2 diabetes, obesity and some cancers,
but many people do not do enough physical activity. One way for working adults to get more exercise

is to walk to work. Researchers for the Walk to Work study wanted to see if it was possible to train Walk
to Work promoters in workplaces to encourage people to walk to work by giving them information about
the benefits of walking and how to change their travel behaviour. The study took place in 17 workplaces
in the Bristol area (eight small, five medium-sized and four large). Walk to Work promoters were trained in
seven workplaces, and 10 workplaces carried on as usual. Those who took part in the study (187 people)
were asked to wear monitors to measure their activity, and to complete travel diaries and questionnaires.
Some people were interviewed about their views and experiences of the Walk to Work study and their
journeys to work. The results of the study showed that employers and employees were willing to try to
increase walking to work and to let the researchers measure their activity. The study was not big enough
to show whether or not there was really an increase in walking in the workplaces where Walk to Work
promoters were trained, but it did look promising. The researchers believe that there should now be a
much bigger study to give stronger evidence about whether or not the Walk to Work scheme can increase
adults’ physical activity.
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Scientific summary

Background

Physical inactivity increases the risk of many chronic diseases, including coronary heart disease, type 2
diabetes, obesity and some cancers. It is currently recommended that adults should undertake at least
150 minutes of moderate intensity physical activity in bouts of 10 minutes or more throughout the week,
but many adults in the UK and other high-income countries do not achieve this. Increasing physical activity
levels, particularly among the most sedentary, is an important aim of current public health policy in the UK.

There is evidence of the link between adult obesity levels and travel behaviour; countries with the highest
levels of active travel generally have the lowest obesity rates. Walking has been described as near-perfect
exercise. It is a popular, familiar, convenient and free form of exercise that can be incorporated into
everyday life and sustained into older age. It is also a carbon-neutral mode of transport that has declined
in recent decades in parallel with the growth in car use. Even walking at a moderate pace of 5 km/hour
(3 miles/hour) expends sufficient energy to meet the definition of moderate intensity physical activity. An
opportunity for working adults to accumulate the recommended moderate activity levels is through the
daily commute, and experts in many World Health Organization (WHO) countries agree that significant
public health benefits can be realised through greater use of active transport modes.

Systematic reviews have examined the effectiveness of interventions to promote physical activity in general,
but there is less evidence about how best to promote walking to work. Available systematic review
evidence has focused on interventions that promote walking, interventions that promote walking and
cycling as an alternative to car use, and the effectiveness of workplace physical activity interventions.
The National Institute for Health and Care Excellence (NICE) public health guidance on workplace health
promotion concluded that although a range of schemes exist to encourage employees to walk or cycle
to work, little is known about their impact; that few studies have used robust data collection methods to
measure the impact of workplace interventions on employees’ physical activity levels; and that there is a
lack of studies examining how workplace physical activity interventions are influenced by the size and type
of workplace and the characteristics of employees.

Aim and objectives

The overall aim of the research was to build on existing knowledge and resources to develop an
employer-led scheme to increase walking to work and to test the feasibility of implementing and
evaluating it in a full-scale randomised controlled trial (RCT). The objectives were:

l to explore with employees and employers the barriers to and facilitators of employer-led schemes to
promote walking to work

l to use existing resources and websites to develop a Walk to Work information pack to train
work-based Walk to Work promoters

l to conduct an exploratory RCT of the intervention to:

¢ pilot workplace and employee recruitment procedures
¢ examine retention rates
¢ pilot cost and outcome measures
¢ inform a sample size calculation for a full RCT
¢ gather information regarding variablility within and between workplaces
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l to pilot the use of accelerometers and global positioning system (GPS) receivers to measure:

¢ eligible employees’ levels of moderate to vigorous physical activity (MVPA)
¢ temporal pattern of physical activity (to identify when activity has increased and whether or not

there is a compensatory decrease in activity at other times)
¢ route taken and physical activity associated with journey

l to explore any social patterning in uptake of walking to work, particularly in relation to socioeconomic
status, age and gender

l to provide preliminary evidence on the cost and economic benefits of the intervention to employers,
employees and society.

Methods

Ethical approval
All protocols and resources used for recruitment, consent and data collection were submitted to the
Faculty of Medicine and Dentistry Committee for Research Ethics at the University of Bristol before
the study commenced and were given ethical approval.

Design and setting
This feasibility study comprised two phases of the Medical Research Council’s framework for evaluating
complex interventions. During phase 1, a review of current resources that promote walking (and in
particular the benefits of walking to work) was undertaken. In addition, three focus groups with
employees, and interviews with three employers, were conducted in one small, one medium-sized and
one large workplace outside Bristol to finalise the intervention design. Phase 2 comprised an exploratory
randomised trial in 17 workplaces in Bristol. An integral process evaluation included post-intervention
interviews with employers and employees to examine the context, delivery and receipt of the intervention,
and to explore their views about walk to work initiatives. An assessment of intervention costs to
participating employers and employees was also undertaken.

The Walk to Work intervention
Following the resource review and focus groups during phase 1, members of the research team developed
booklets for the Walk to Work promoters, and for participating employees in the intervention arm.
The booklets included information about the health, environmental, economic and social benefits of
walking to work. Specific behaviour change techniques included providing information on the link
between walking and health; intention formation; identifying barriers and ways to overcome them; goal
setting and review of goals; prompting self-monitoring; and providing social support and preventing
relapse. There is evidence that these techniques can effect behaviour change.

There were four main stages of the intervention:

l Walk to Work promoters were identified in each workplace in the intervention arm of the study.
They were either volunteers or nominated by participating employers.

l A half-day training session for the Walk to Work promoters was run by experts in the research team,
and focused on information about the benefits of walking to work and the various websites and
resources available to promote this; skills development in developing personal walking routes with
participating employees; and building confidence to encourage other employees to walk to work.
The Walk to Work promoters were provided with the booklets and pedometers to assist them in
their role.

SCIENTIFIC SUMMARY
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l Employees participating in the study were contacted by the Walk to Work promoter and those
who were interested in walking to work were asked to ‘sign up’ to the intervention at this stage.
The booklets and pedometers were distributed; safe, feasible walking routes were identified; and goals
for walking to work were set.

l Further support was provided through four contacts from the Walk to Work promoter over the
following 10 weeks (face to face, e-mail or telephone, as appropriate).

Workplace recruitment and randomisation
Workplaces were approached through Bristol Chamber of Commerce for initial expressions of interest,
including willingness to allocate employee time for study activities. Those that did express an interest were
asked to complete a short questionnaire about the size and type of business and to identify how many
of their employees lived within 2 miles of the workplace. This process was aided by the research team
supplying the first four digits of postcodes likely to contain employees living within the required range,
and an instruction leaflet on how to calculate distance using Walkit.com. Workplaces that provided this
information were recruited to the study and were ‘matched’ into pairs, with each pair containing
workplaces as similar as possible with respect to total number of employees (up to 50, 51–250, 250+),
location characteristics and type of business. Assignment of workplaces to the intervention group occurred
within these matched pairs and employed computer-generated allocation by an independent member of
the co-applicant group.

Participant recruitment
Employees living within 2 miles of the workplace were given information about the study, by e-mail or
letter, as appropriate to the workplace, and invited to participate. As the study progressed, it was felt that
this was too restrictive, and a second round of recuitment was undertaken to include people who lived
further away and might be willing to incorporate some walking into their daily commute.

Outcome data collection
At baseline, participating employees in both the intervention and the control arm were asked to complete
a questionnaire giving basic personal data, job title, mode of transport to work, before- and after-work
‘routines’ affecting travel mode (e.g. school run), typical commuting costs, household car ownership,
commute-related adverse events, health service use and views about walking. In addition, participants
were asked to wear accelerometers for 7 days, from waking in the morning until going to bed at night,
to provide an objective measurement of physical activity, and to carry a personal GPS receiver during the
journey to and from work to confirm the duration of the journey and quantify its contribution to overall
physical activity. A £10 gift voucher was given to all participants who returned accelerometers and
GPS receivers.

Shortly after the intervention was implemented, questionnaires were administered in the intervention
and control arms to explore attitudes towards and experiences of walking to work, including perceived
barriers and facilitators, and emotional and physical well-being. Additional questions about the
acceptability of the intervention were included for the intervention arm only.

Finally, the questionnaires, accelerometers and GPS receivers were administered in the intervention and
control arms (as per baseline protocol) at a 1-year follow-up data collection.

Process evaluation
Data relating to recruitment and participation in the study were collected at key stages of the study using
an evaluation pro forma and field notes. Baseline and post-intervention interviews were conducted with
employers to explore their views of workplace-based health promotion interventions in general and the
Walk to Work intervention in particular. Post-intervention interviews were conducted with all Walk to
Work promoters, and with a purposive sample of employees who had increased walking to work and
those who had not, to explore the facilitators of and barriers to walking to work.
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Assessment of costs
The cost of the Walk to Work promoter training and intervention was estimated by multiplying the time
spent by trainers and employees at the training event by the wage rate (including on-costs). All expenses
(e.g. materials, equipment, room use, travel) involved in the intervention were documented. Self-reported
general health service use in the past month at the 1-year follow-up data collection was collected and
national unit costs were applied to provide preliminary information on any difference in health service costs
due to the intervention. Self-assessed productivity, absence from work and weekly commuting costs were
also measured at follow-up.

Qualitative analysis
All focus groups and interview recordings were fully transcribed. The framework method of data
management was used to aid analysis. Textual data were read and reread, and put into charts in relation
to specific research questions. The charts were scrutinised and the data coded. Differences and similarities
were identified within themes, bearing in mind the context within which these arose.

Results

Workplace recruitment, randomisation and retention
The recruitment of workplaces took place during a time of financial crisis in the world economy, resulting
in downsizing and uncertainty about the viability of some businesses and workplaces. Through contacting
workplaces in Bristol using the Chambers of Commerce contact list and a publicly available list of major
employers, we found 55 workplaces that expressed an interest: 19 of these were initially recruited and
17 took part in the study. Recruitment was complicated by the request for employers to identify employees
living within 2 miles of the workplace. Large workplaces in particular found this burdensome. Two
workplaces left the study after randomisation to the intervention arm, one as a result of downsizing and
the other because of heavy workload. No workplace withdrew from the study between the baseline
and the follow-up data collection.

Participant recruitment and retention
A total of 187 participants were recruited to the study: 147 living within 2 miles of the workplace and
40 living further away. The response rate was 80% (149 of 187) immediately post intervention and
71% (132 of 187) at 1-year follow-up.

Acceptability of the intervention
Walk to Work promoters were trained and given booklets and pedometers for participants in workplaces
in the intervention arm. Qualitative data suggest that the intervention materials were acceptable to
participants. Some Walk to Work promoters were more proactive than others (as would be expected in an
effectiveness trial in which interventions are implemented in ‘real world’ conditions), with one not
engaging in the task because of pressure of work. A requirement to ask people to sign an additional
consent form before receiving the booklets appeared unnecessarily restrictive and would not be
recommended for a full-scale trial.

Physical activity outcomes
Although the study was not powered to measure effectiveness, the accelerometer data suggest that
overall weekday physical activity [measured in counts per minute (cpm)] was lower in the intervention
(434.6± 165.0) than the control (441.9± 190.0) arm at baseline, but higher in the intervention
(452.0± 188.7) than the control (400.6± 120.0) arm at 1-year follow-up. MVPA was similar in the
intervention (63.4± 28.6) and control (63.3± 28.5) arms at baseline, and higher in the intervention
(61.3± 28.4) than the control (55.8± 22.2) arm at 1-year follow-up.

SCIENTIFIC SUMMARY
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Assessment of costs
The average cost of the intervention for participating workplaces was £441 (with a wide range, from
£66.33 to £958.38). Costs varied because of the different numbers of promoters in each workplace
and depending on the number of employees participating in the intervention. The location of promoter
training also had an impact on the cost per workplace. Mean [standard deviation (SD)] daily commute
costs were slightly lower in the intervention group at follow-up [£2.66 (£4.32) vs. £3.64 (£12.16)] and
mean (SD) self-assessed productivity was somewhat better [1.51 (1.41) vs. 2.07 (2.24)] in the intervention
group, but this study was not powered to provide strong evidence on these outcomes.

Intracluster correlation coefficient and sample size calculation for a full-scale
cluster randomised controlled trial
The intracluster correlation coefficient for the feasibility study was calculated to be 0.12 (95% confidence
interval 0.00 to 0.30) and the average cluster size was eight. Based on an ICC of 0.15 to allow for some
imprecision in the estimate, 678 participants across 84 workplaces are required to give 80% power with a
5% significance level to detect a 15% increase in mean MVPA.

Conclusions

There continues to be a paucity of objective evidence about workplace-based interventions to promote
walking during the daily commute. The Walk to Work intervention and its evaluation were feasible and
acceptable to participants. Lessons were learned about the need to simplify and broaden the recruitment
of workplaces and employees, and to give supportive prompts to the Walk to Work promoters during the
10-week intervention. Qualitative and statistical evidence suggest sufficient evidence of promise to justify a
follow-on full-scale cluster RCT.

Trial registration

This trial is registered as ISRCTN72882329.
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Chapter 1 Introduction

Background

Physical inactivity increases the risk of many chronic diseases, including coronary heart disease, type 2
diabetes, obesity and some cancers.1 It is currently recommended that adults should aim to undertake at
least 150 minutes of moderate intensity physical activity in bouts of 10 minutes or more throughout the
week.2,3 There are concerns that many adults in the UK and other high-income countries do not achieve
this,1,3,4 although allowing for the accumulation of 150 minutes in bouts of 10 minutes has led to an
estimated 61% of adults in England self-reporting that they do achieve the recommended levels.5

Increasing physical activity levels, particularly among the most inactive, is an important aim of current
public health policy in the UK.1,6

In addition, there is increasing interest in the relationship between time spent sedentary (defined as any
waking sitting or lying behaviour with low energy expenditure [≤ 1.5 metabolic equivalent of task (METs)]
and health outcomes.7 A large amount of time spent sitting has been associated with greater risk of
cardiovascular disease, type 2 diabetes, and cardiovascular and all-cause mortality. In addition, a high
volume of objectively measured sedentary time has been associated with a poorer metabolic profile in
healthy adults and those at risk of and having developed type 2 diabetes. It is of note that these
associations are independent of the volume of moderate to vigorous physical activity (MVPA), and
consequently UK health guidelines recommend that adults should minimise the amount of time spent
sedentary (sitting) in addition to increasing physical activity.1

There is evidence of the link between adult obesity levels and travel behaviour, one indicator of which is
that the countries with the highest levels of active travel generally have the lowest obesity rates.8 Walking
has been described as near-perfect exercise.9 It is a popular, familiar, convenient and free form of exercise
that can be incorporated into everyday life and sustained into older age. It is also a carbon-neutral mode
of transport that has declined in recent decades in parallel with the growth in car use.1 Even walking at a
moderate pace of 5 km/hour (3 miles/hour) expends sufficient energy to meet the definition of moderate
intensity physical activity.10 Hence there are compelling reasons to encourage people to walk more, not
only to improve their health but also to address the problems of climate change.11–14

In the UK, there are substantial opportunities to increase walking by replacing short journeys undertaken
by car. For example, the 2011 National Travel Survey showed that 22% of all car trips were shorter than
2 miles in length, while 18% of trips of less than 1 mile were made by car.15 An opportunity for working
adults to accumulate the recommended moderate activity levels is through the daily commute, and, in
addition, replacing the car for short journeys is likely to reduce sedentary time. Experts in many World
Health Organization (WHO) countries agree that significant public health benefits can be realised through
greater use of active transport modes.16 Furthermore, cost–benefit analysis for the UK Department for
Transport suggests that the ratio of benefits to costs is high.17

A systematic review comparing direct versus self-report measures for assessing physical activity in adults
found that self-report measures were higher than objective measures in some cases and lower in others.18

This calls into question the reliability of self-report measures, and indicates that there is no approach to
correcting for self-report measures that will be valid in all cases. However, very few studies have objectively
measured the contribution of walking, particularly walking to work, to adult physical activity levels; more
evidence is needed.19

In Sweden, two studies examined the association between neighbourhood walkability [measured using a
geographic information system (GIS)] and objective physical activity (measured using accelerometers).20,21
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Both studies demonstrate how increased walking rates translate directly to increased MVPA. In the USA,
a cross-sectional study included 2364 participants enrolled in the Coronary Artery Risk Development in
Young Adults (CARDIA) study who worked outside the home during year 20 of the study (2005–6).22

Associations were examined between walking or cycling to work and objective MVPA using
accelerometers. Active commuting was found to be positively associated with fitness in men and women,
and inversely associated with body mass index (BMI), obesity, triglyceride levels, blood pressure and insulin
level in men. The authors concluded that active commuting should be investigated as a means of
maintaining or improving health.

Systematic reviews have examined the effectiveness of interventions to promote physical activity in
general,23–26 but there is less evidence about how best to promote walking to work. Available systematic
review evidence has focused on interventions that promote walking; interventions that promote walking
and cycling as an alternative to car use; and the effectiveness of workplace physical activity interventions.
None focuses specifically on employer-led interventions that promote walking to work, although the
studies that have been undertaken are included within the available systematic review evidence.

A systematic review of interventions to promote walking comprised 19 randomised controlled trials (RCTs)
and 29 non-randomised controlled studies.27 The review identified two general characteristics of
interventions found to be effective: targeting and tailoring. Only six studies included even a rudimentary
economic evaluation. A systematic review of promoting walking and cycling as an alternative to using
cars26 identified 22 studies that met the inclusion criteria and found some evidence that targeted behaviour
change programmes can change the behaviour of motivated subgroups. A systematic review of the
literature regarding the effectiveness of workplace physical activity interventions, commissioned by the
National Institute for Health and Care Excellence (NICE), graded 14 studies as high quality or good
quality.28 Three public sector studies provided evidence that workplace walking interventions using
pedometers can increase daily step counts. One good-quality study reported a positive intervention effect
on walking to work behaviour (active travel) in economically advantaged female employees. There was
strong evidence that workplace counselling influenced physical activity behaviour, but the reviewers
indicated that there was a dearth of evidence for small- and medium-sized enterprises.

National Institute for Health and Care Excellence public health guidance on workplace health promotion
concluded that although a range of schemes exist to encourage employees to walk or cycle to work,
little is known about their impact.29 Few studies used robust data collection methods to measure the
impact of workplace interventions on employees’ physical activity levels (most use self-report) and there
is a lack of studies examining how workplace physical activity interventions are influenced by the size and
type of workplace and the characteristics of employees.

Benefits and risks of walking as active travel

Physical activity is an important element of a healthy lifestyle. In England, the Chief Medical Officer has
stated that the target of 30 minutes of moderate intensity activity for adults on at least 5 days per week,
in order to promote health, will best be achieved by helping people to build activity into their daily lives.1

Experts in many Organisation for Economic Co-operation and Development (OECD) countries agree that
significant public health benefits can be realised through greater use of active transport modes.16

Furthermore, the ratio of benefits to costs is high.17 There are also potential benefits to walkers from
reduced commuting costs and greater certainty about the timing of the journey to work. The potential
benefits to employers who promote walking to work include a reduction in absenteeism; employees’
increased concentration and mental alertness, and better rapport with colleagues; a reduction in
employees being late because of greater certainty about the timing of the journey; improved public image
as a result of lowering the workplace’s carbon footprint; and savings in parking costs.30

INTRODUCTION
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Despite the benefits, there are potential risks to pedestrians. For example, in Great Britain in 2008
there were 170,591 reported personal injury road accidents, of which 1 in 6 involved a pedestrian;
572 pedestrians were killed (23% of the total road accident fatalities); 6070 were seriously injured (23%
of all seriously injured casualties); and 21,840 were slightly injured (11% of all slightly injured casualties).31

In 54% of accidents, contributory factors were assigned to pedestrians only (‘pedestrian failed to look
properly’ being the most common individual factor). In 25% of accidents, at least one factor was assigned
to both a pedestrian casualty and a vehicle (the most common combination being both participants
failing to look properly). In 21% of accidents, factors were associated only with vehicles involved (‘failed to
look properly’ being the most common vehicle factor). There is also potential for harm in relation to
personal safety of walkers where lighting is poor or there is potential for street crime.

Using behaviour change techniques to encourage active travel

Behaviour change techniques (BCTs) have been defined as the ‘active ingredients’ within an intervention
designed to change behaviour that are observable, replicable and irreducible components which can be
used alone or in combination.32 A taxonomy of 26 BCTs was identified in 2008,33 with subsequent work
undertaken to improve labels and definitions and to reach a wider consensus of agreed distinct BCTs.32,34

The 2008 taxonomy has been successfully used to categorise the BCTs used in healthy eating and physical
activity interventions, with ‘self-monitoring’ combined with at least one other technique identified as the
most effective.35 For walking and cycling interventions that have resulted in behaviour change, the most
commonly used techniques are ‘self-monitoring’ and ‘intention formation’.36 The UK’s NICE has recently
issued recommendations advising that interventions should use BCTs based on goals and planning,
feedback and monitoring, and social support.37

The effectiveness of interventions to promote active travel tends to be measured using self-report surveys.
Of the 46 walking and cycling controlled interventions coded for BCTs by Bird et al.,36 21 reported a
statistically significant effect using a mean number of BCTs of 6.43 [standard deviation (SD)= 3.92].
However, very few published studies have looked qualitatively at participants’ views of the BCTs used in
the intervention.

The socioecological model

Individual behaviour does not occur in a vacuum, but is shaped by external factors. In acknowledging this,
initiatives to encourage walking to work can be considered within a socioecological model,38 identifying
and exploring intrapersonal, interpersonal, community and organisational factors within the overall
policy context. Within this model, BCTs to encourage walking to work operate at the intrapersonal and
interpersonal levels, but the ability to implement and act upon them is shaped by policies and practices in
the workplace, the neighbourhood and wider society.

Rationale for a feasibility study focusing on walking to work

A number of high-profile active travel initiatives focus on cycling.39,40 However, walking may be perceived
by employees as a cheaper and safer option: it requires no special equipment and is less likely to involve
direct competition with motorised traffic for road space. In addition, there is no requirement for
employers to provide special parking facilities or changing and showering facilities. Compared with other
forms of physical activity, walking is a popular, familiar, convenient, readily repeatable, self-reinforcing,
habit-forming activity and the main option for increasing physical activity in sedentary populations.9,26

There is a dose–response curve to physical activity, so that the greatest health benefits are achieved when
the least active undertake some physical activity. In industrialised countries, higher levels of mortality and
morbidity from obesity and physical inactivity-related diseases disproportionately affect those in poorer
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communities. Walking is the most obvious, low-cost, immediate and normative means by which to
increase physical activity and may, therefore, help to address health inequalities as well as be beneficial
to people across all socioeconomic groups.

At the time of writing the proposal, there was a paucity of information about the design and
implementation of interventions specifically promoting walking to work (as opposed to walking for
pleasure, walking as part of a rehabilitation programme for a specific health problem, or active transport
initiatives which include cycling and walking but tend to promote cycling). This continues to be the case.
There was also little, if any, information about differences between small and large workplaces in the
delivery or receipt of such interventions. Under such circumstances, the Medical Research Council (MRC)
framework for the evaluation of complex interventions emphasises the importance of undertaking a
feasibility study before embarking on a phase 3 RCT.41,42

Phase 1 focuses on existing evidence and theory to inform the development of the intervention and ways
to evaluate it. Phase 2 involves testing the feasibility of a full-scale trial, including the ability to recruit and
retain participants, the acceptability of the intervention and the methods used for its evaluation. An
exploratory trial also provides a sound basis for calculating the sample size for a main trial. As workplace
interventions are targeted at the cluster level, an estimate of the intracluster correlation coefficient (ICC)
is needed. The Consolidated Standards of Reporting Trials (CONSORT) group has indicated that the
conduct and reporting of cluster trials has been poor, including failure to account for clustering in
the planning of trials or to account for clustering in the sample size calculations and analysis.43 Without
published data from a full-scale cluster RCT of a workplace intervention to promote walking to work,
there was no estimate of the ICC. Estimates from other studies in different settings or using different
outcomes may provide some information, but if the ICC is underestimated, then a full trial may be
considerably underpowered. Consequently, there was a need to calculate an estimate of the ICC.
Furthermore, in order to perform a formal sample size calculation for a definitive cluster trial, a good
estimate of likely recruitment and adherence rates and feasible differences in outcome was required.
Within a cluster trial, the average cluster size dramatically affects the inflation factor required for
sample size.

As well as contributing to statistical analyses, an exploratory trial offers opportunities for process
evaluation and estimations of costs. Conducting a process evaluation within a feasibility study enables the
examination of the context and delivery of and response to an intervention. Consideration can also be
given to the facilitators of and barriers to its successful implementation. In addition, an assessment of the
costs and potential benefits of an intervention is required when considering if it is likely to be adopted into
routine practice.

INTRODUCTION
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Chapter 2 Methods

Study aim and objectives

The overall aim of the research was to build on existing knowledge and resources to develop an
employer-led scheme to increase walking to work and to test the feasibility of implementing
and evaluating it in a full-scale RCT.

The objectives were:

l to explore with employees the barriers to and facilitators of walking to work
l to explore with employers the barriers to and facilitators of employer-led schemes to promote walking

to work
l to use existing resources and websites to develop a Walk to Work information pack to train

work-based Walk to Work promoters
l to conduct an exploratory RCT of the intervention to:

¢ pilot workplace and employee recruitment procedures
¢ determine eligibility and consent rates
¢ examine retention rates
¢ pilot cost and outcome measures
¢ inform a sample size calculation for a full RCT with estimation of potential feasible differences

in outcome
¢ gather information regarding variablility within and between workplaces

l to pilot the use of accelerometers and global positioning system (GPS) monitors to measure:

¢ eligible employees’ levels of MVPA
¢ daily steps taken in walking
¢ temporal pattern of physical activity (to identify when activity has increased and whether or not

there is a compensatory decrease in activity at other times)
¢ route taken and physical activity associated with journey

l to explore any social patterning in uptake of walking to work, particularly in relation to socioeconomic
status (SES), age and gender

l to examine whether or not the size or type of workplace influences uptake of walking to work
l to assess intervention costs to participating employers and employees
l to provide preliminary evidence on the cost and economic benefits of the intervention to employers,

employees and society.

Research design

During phase 1, a review of current resources that promoted walking (and in particular the benefits of
walking to work) was undertaken, and three focus groups with employees plus three interviews with
employers were conducted in workplaces (small, medium and large) outside of Bristol to finalise the
intervention design. Phase 2 comprised an exploratory randomised trial in Bristol. The trial included an
integral process evaluation and an assessment of intervention costs to participating employers
and employees.
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Setting

The intervention took place in Bristol. With a population of 433,100 people, Bristol is the largest city in the
south-west and one of the eight core cities in England, excluding London.44 The areas of highest population
growth are all concentrated around the city centre and nearly half (46%) of all jobs are located in the city
centre.45 A substantial number of people in Bristol make short journeys to work by car. The 2011 census
indicated that there are 44,000 people who travel < 5 km to work yet still go by car, of whom 13,000 drive
< 2 km.46 The intervention was implemented in 17 workplaces (eight small, five medium and four large).
Seven workplaces received the intervention, and 10 workplaces constituted the control arm.

Workplace recruitment and randomisation

Workplaces were approached through BusinessWest for initial expressions of interest, including willingness
to allocate employee time for study activities. A publicly available list of major employers was also used to
identify large employers who were not on the BusinessWest mailing list. The e-mail contact included an
information leaflet giving details of the study and the expectations of participating employers and employees,
with the contact details of the research team. In addition, paper copies were sent out, as it was felt that, for
some employers who receive large numbers of e-mails, the e-mail invitation might be deleted as low priority.
The paper copy included a pre-paid reply envelope. Workplaces expressing an interest were sent a short
questionnaire to enable purposive sampling of pairs (one intervention, one control), with each pair containing
workplaces as similar as possible with respect to total number of employees (up to 50, 51–250, 250+),47

location characteristics and type of business. Assignment of workplaces to the intervention group employed
computer-generated allocation.

Study participants

Employees living within 2 miles of the workplace (‘walking distance’) were given information about the
study, by e-mail or letter as appropriate, to be distributed through the workplace with an invitation to
participate. As the study progressed, it was felt that this was too restrictive, and a second round of
recuitment was undertaken to include people who lived further away and were willing to incorporate
some walking into their daily commute.

The Walk to Work intervention

The socioecological model informed the Walk to Work intervention, which was designed to encourage
employers and employees to consider, and where possible address, the facilitators and barriers at each
level of the socioecological model (Table 1).

The intervention was based on the idea of recruiting and training, with the permission and support of the
employer, a ‘champion’ (Walk to Work promoter) within each participating workplace to promote walking
to work. The role of these Walk to Work promoters was to promote walking to work with their employer
and among eligible employees in their workplace, to be ‘role models’ for the Walk to Work intervention
and to be the recognised ‘point of contact’ for the Walk to Work intervention in their place of work.

The intervention focused on nine BCTs which included three categories (goals and planning, feedback and
monitoring, and social support) as recommended by NICE.37 The nine BCTs and the contact points at
which they were used are listed in Table 2.

Following the resource review and focus groups during phase 1, members of the research team developed
booklets for Walk to Work promoters and participating employees. The packs included information

METHODS
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TABLE 1 Socioecological model and walking to work

Socioecological level Objective

Intrapersonal: individual knowledge,
skills, attitudes, behaviour

Increase employees’ knowledge of the benefits of walking to work

Identify and address perceived personal barriers

Personal goal setting

Change in travel to work routines

Increase employers’ knowledge of the benefits of walk to work schemes

Increase employers’ support for employee walk to work schemes

Interpersonal: influence family,
friends, colleagues

Identify and address specific barriers, e.g. school run

Colleagues and friends encourage each other to walk to work

Increase ‘culture’ of walking to work

Institutional: workplace policies,
procedures and facilities

Enhance employer/workplace support for walking to work

Community: built, natural and social
environment and local resources

Identify safe, feasible walking routes

Identify local groups and organisations to support and enhance walking to work

Public policies: national and local
initiatives, policies and plans

Increase employee and employer understanding of national and local policy
context, walking initiatives and websites

TABLE 2 Behaviour change techniques used during the 10-week Walk to Work intervention

Contact BCT Walk to Work intervention

1 (at week 1) Intention formation Employee decides to participate in the Walk to Work intervention and try to
increase the amount of walking during the journey to and from work

Barrier identification Promoter works with participant to determine the benefits of and barriers
to walking to work and some proposed solutions. Participant booklet
contains some examples of barriers and possible solutions

Specific goal setting Promoter and participant agree short- (weeks 1–3), intermediate- (in
1 month) and longer-term (in 3 months) goals. Worked examples provided
in employee booklet

Provide instruction Promoter issues participants with booklet containing practical information,
websites and a 10-week diary. Promoter booklet provides instructions on
how to support the walkers

Provide general
encouragement

Promoter and colleagues provide encouragement and affirmation

Self-monitoring of
behaviour

Participants asked to keep an optional record of walking behaviour in a
diary. Promoter issues each employee with optional pedometer to monitor
steps walked per day and allow them to record steps in the diary

2 (from week 3) Techniques in contact 1
as appropriate

Participants encourage and support each other in changing their behaviour.
Promoter offers assistance, encouragement, guidance and motivation to the
employee. Participants encouraged to seek support from people outside
the workplace, such as family and friendsPlan social support

3 (from week 5) Techniques in contact 1,
2 as appropriate

Promoter reviews intentions and short-, intermediate- and long-term goals
to better suit the employee as necessary

Review of behaviour
goals

4 (from week 7) Techniques in contact 1,
2, 3 as appropriate

Promoter identifies situations likely to result in participants readopting old
behaviour or failure to maintain walking and helps to plan to avoid or
manage them, recognising that it take several attempts before walking to
work becomes a habitRelapse prevention
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about the health, environmental, economic and social benefits of walking to work derived from,
for example, Walk4Life (www.walk4life.info), Walkit.com urban route planner and Living Streets
(www.livingstreets.org.uk). Specific BCTs used were providing information on the link between walking
and health; identifying barriers and ways to overcome them; goal setting and review of goals; prompting
self-monitoring by use of a travel diary and pedometer; providing social support and encouragement; and
relapse prevention. There is evidence that these techniques can effect behaviour change.33,36

There were four main stages of the intervention:

l Eligible employees were identified through workplace records (matching postcodes of workplace and
home address, and checking for disability status or other disqualifying factors, e.g. delivery drivers).

l Walk to Work promoters, either volunteers or those nominated by participating employers, were
trained by expert members of the research team about the health, social, economic and environmental
benefits of walking to work and how to identify and promote safe walking routes for employees.
This half-day training took place at the University of Bristol for those who were able to attend.
Those who were not were given an individual training session at their place of work. All Walk to Work
promoters were given a booklet to guide them in their role, as well as Walk to Work booklets and
pedometers for participating employees. They were also trained to access relevant websites and toolkits
(e.g. Walkit.com, Living Streets). The aim was a maximum of 25 participants to each Walk to
Work promoter.

l The Walk to Work promoters were asked to discuss the Walk to Work intervention with study
participants in their workplace and to ask those who were interested in walking to work to ‘sign up’
at this stage. The promoters were also encouraged to identify safe, feasible walking routes for their
colleagues and to help them to set goals for walking to work.

l Further encouragement was to be provided through four contacts from the Walk to Work promoter
over the following 10 weeks (face to face, e-mail or telephone, as appropriate for the workplace).
The Walk to Work promoters were encouraged to focus on specific BCTs as outlined in Table 2.

During the first contact with the Walk to Work promoters, those who agreed to try changing their travel
behaviour were asked to identify barriers, propose solutions and develop a plan of how they might
increase walking. This involved setting short-, intermediate- and long-term goals, for example walking
1 day per week in the first week and then increasing it during the course of the intervention. Participants
were issued with a Walk to Work booklet and pedometer. They were also encouraged to complete diary
sheets and record whether or not they had walked and, for those using pedometers, how many steps had
been registered.

The promoters were asked to make three further contacts with participants, in person, by e-mail or by
telephone according to the needs of the workplace and employees. Week 3 (contact 2) focused on social
support from other people, such as colleagues, family or friends; week 5 (contact 3) stressed a review of
goals to see whether they had been achieved or needed to be adjusted; and from week 7 (contact 4) until
the end of the intervention, the aim was to prevent relapse by supporting and encouraging participants to
continue working towards their goals.

Assessment of harms

Although this was a low-risk intervention, the team were mindful of the potential for harm in terms of
road traffic accidents; personal safety of walkers where lighting is poor or there is potential for street
crime; difficulties experienced by Walk to Work promoters, including disrupting usual working relationships
and employers’ attitudes towards time taken out of usual work activities; and costs to employers, including
disruption to work routines, of permitting the intervention during working hours. It was also possible that
people with low activity and no history of walking would suffer initial muscle stiffness. To address these
issues, the Walk to Work booklets included advice about setting appropriate goals and personal safety.
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Participating employers were given information in advance about the level of time commitments and the
potential benefits of the scheme. Employers and employees were given the contact details of the principal
investigator to report any adverse incidents, which would then be recorded and kept on file, with any
relevant participants informed immediately (e.g. other employees taking a similar route across a dangerous
road or through a dimly lit area with a high rate of street crime).

Outcome measures

Because this was a feasibility study, the outcomes did not relate to the effectiveness of the intervention but
to the feasibility of, and requirements for, a full-scale trial. Several items were identified relating to the trial
design, physical activity measurement, the context, delivery and receipt of the intervention, and the
assessment of costs. The main study outcomes are listed in Table 3.

Assessment and follow-up

At the baseline data collection (DC1), participants in the intervention and control arms were asked to
complete a questionnaire giving basic personal data, including postcode (to assess distance from home
to work), job title, mode of transport to work, before- and after-work ‘routines’ affecting travel mode
(e.g. school run), typical commuting costs, household car ownership, commute-related adverse events,
health service use and views about walking. Eligible employees were also asked to wear an accelerometer
for 7 days from waking in the morning until going to bed at night to provide an objective measurement of
physical activity (including intensity and step counts), and a personal GPS receiver during the journey to
and from work to confirm the duration of the journey and quantify its contribution to overall physical
activity. The GPS recorded location and speed at 10-second intervals while outdoors. Participants were
required to turn it on at the start of the journey to work and off when the journey home ended, as the

TABLE 3 Walk to Work study: outcomes

Category Outcomes

Trial design Workplace recruitment and retention rates

Employee eligibility, recruitment and retention rates

Sample size calculation with estimation of potential clustering within workplaces and potential feasible
differences in outcome

Physical activity Overall level of physical activity (cpm)

MVPA

Temporal pattern of physical activity (when activity has increased and any compensatory decrease)

Physical activity associated with the journey to work

Process Context, delivery and receipt of the intervention from the perspectives of employers, Walk to Work
promoters, employees

Evidence of social patterning in uptake of walking to work (SES, age, gender, location)

Identified interpersonal, intrapersonal, community and organisational facilitators of and barriers to
walking to work

Costs Costs and benefits to employers of implementing the scheme

Costs and benefits to employees of participating in the scheme

Health service use for general health problems and specific commute-related adverse events

cpm, counts per minute.
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battery life was only 24 hours. Participants were also given small chargers for the monitors, with written
instructions. A £10 gift voucher was given to participants who returned accelerometers and GPS receivers.

Immediately post intervention (DC2), questionnaires were administered in the intervention and control
arms to explore attitudes towards and experiences of walking to work, including perceived barriers and
facilitators and emotional and physical well-being. Additional questions about the acceptability of the
intervention were included for the intervention arm only. At 1-year follow-up (DC3), questionnaires,
accelerometers and GPS receivers were administered again in the intervention and control arms
(as per baseline protocol).

Measuring physical activity

To address the potential for the time of year to confound differences in the trial arms, the outcome data
were collected simultaneously in each ‘pair’ of workplaces.

Physical activity was measured objectively using accelerometers (ActiGraph GT3X+; ActiGraph LLC, FL,
USA) worn on a belt around the waist during waking hours for 7 days and removed for swimming and
bathing. Accelerometers were set to record data at 30 Hz. The protocol, decisions and outcomes for
analysis of accelerometer data are listed in Table 4.

Participants also wore a personal GPS receiver (QStarz BT-Q1000XT, Qstarz International Co. Ltd, Taiwan)
on the same belt during their commuting journeys for 7 days to allow the journey to and from work to be
spatially described. GPS data were recorded at 10-second intervals and, where possible, the ‘assisted GPS’
mode was used to enhance the precision of the GPS location data.

TABLE 4 Accelerometry: decisions and outcomes

Decisions Outcomes

Initialising Accelerometers initialised to start on day after distribution for 7 days including a weekend

Data collection points DC1, DC3

Protocol Single ActiGraph GT3X+ monitor, worn around the waist over the same hip during waking
hours (except when swimming/bathing/showering)

Wear time 6.00 a.m. to midnight

Valid length of day 10 hours (600 minutes)

Days required 3 working days

Epoch length 10 seconds

Zero counts Bouts of 20 minutes of continuous/consecutive zero counts excluded

Spurious data > 15,000 cpm

Missing data No imputation

Activity cut-point Moderate: 2000 cpm

Outcomes 1. Overall physical activity (cpm)
2. MVPA
3. Temporal pattern of physical activity
4. Physical activity related to the commute

cpm, counts per minute.
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Raw accelerometer data were downloaded using Actilife 6 software (ActiGraph LLC, FL, USA) and
reintegrated to 10-second epochs for analysis and matching with GPS data. Reintegrated accelerometer
data were processed using Kinesoft (v3.3.62; KineSoft, Saskatchewan, Canada) data reduction software
to generate outcome variables. Continuous periods of 20 minutes of zero values were considered to be
‘non-wear’ time and removed. Outcome variables were physical activity volume [mean daily accelerometer
counts per minute (cpm)] and intensity (MVPA and sedentary time) defined using validated thresholds
(sedentary < 100 cpm; MVPA > 952 cpm).48

Combining accelerometer and global positioning system data

Accelerometer and GPS data were combined (accGPS) based on the timestamp of the ActiGraph data.
For measurement of the journeys to and from work, the participant’s workplace and home were geocoded
using the full postcode, and imported into GIS software (ArcMap v10, Esri, Redlands, CA, USA). The merged
accGPS files were then imported into ArcMap and journeys to and from work were visually identified and
segmented from other accGPS data using the ‘identify’ tool. Journeys were identified as a continuous
(or near-continuous) sequence of GPS locations between the participant’s home and workplace, and thus
included trips to other destinations (e.g. supermarkets) if taken as part of the journey to or from work.

Baseline data analysis: the contribution of walking to work to
physical activity

A cross-sectional study was undertaken using the baseline data to assess the contribution of walking to
work to physical activity levels.49 Analyses were confined to data recorded between 6.00 a.m. and midnight.
Participants recorded travel mode to and from work for each day, and only days where participants
used the same mode of transport both to and from work were included in the initial analyses, to allow
classification as either an active commuter (walk or cycle) or a car user on each day. For participants who
recorded using a mixed mode (e.g. walk and bus) for a journey, the mode of transport of the longest
duration was considered to be their mode for that journey. If the modes were of equal duration, that day of
data was excluded.

Participants who cycled to work (n= 19) were excluded from analyses because of the inability of
waist-worn accelerometers to accurately record physical activity during cycling, as were the small number
(n= 7) using ‘other’ modes of travel. Where a travel diary was not completed, usual travel mode was
determined from the baseline behaviour questionnaire where possible (n= 10). Differences in physical
activity between travel modes (walking/car) were analysed by one-way analysis of variance (ANOVA).
Paired samples t-tests were used to compare weekday and weekend values for total physical activity (cpm),
MVPA and time spent sedentary, and to investigate differences in the volume of MVPA accumulated
between overall accelerometer data and spatially segmented trips. Linear regression was used to explore
the association between travel mode (walking/car) and total weekday physical activity (cpm) and MVPA
(minutes per day). Models were adjusted for possible confounders [age, sex, education (educated to
degree level or not)], and accelerometer wear time.

Statistical methods

Statistical analyses were largely descriptive. Reasons for non-eligibility, refusing consent and withdrawing
from the study were fully documented. Within the intervention group, differences between employees
who do and do not walk to work were explored, particularly in relation to SES, age and gender.
Such exploration is hypothesis generating but may be investigated further in a full trial. In addition, such
differences were examined to inform changes to the implementation or design of the ‘Walk to Work’
intervention and its evaluation prior to a full RCT.
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Analyses of outcomes to be used as primary outcomes for a full trial were carried out at the employee level
using multilevel regression models to account for the effects of clustering within workplaces. Models were
adjusted for baseline and covariates including age, gender and SES. As an exploratory trial, the proposed
study was not powered to provide a definitive comparison between the intervention and control groups.
However, estimates of effect and 95% confidence intervals (CIs) were generated. CIs informed feasible
effect sizes to be incorporated into sample size calculations for a full trial. The intracluster correlation was
estimated to provide some information about variability within and between workplaces to inform the
sample size calculation for a full trial.

Process evaluation

The process evaluation examined the context, delivery and receipt of the intervention from the perspectives
of employers, Walk to Work promoters and employees. Researcher notes were taken at each stage of the
intervention, i.e. recruitment of workplaces, recruitment of study participants, and the recruitment and
training of Walk to Work promoters. In addition, post-intervention interviews were conducted with a
purposive sample of employees who increased walking to work and employees who did not. A senior
manager and the Walk to Work promoter(s) in each workplace were also interviewed. Process data
were also gathered through the behaviour questionnaires administered at baseline, immediately post
intervention and at 1-year follow-up. An outline of the process evaluation is provided in Table 5.

Descriptive statistics were compiled, for example of recruitment and retention. Qualitative analyses
employed the framework method of data management, with textual data placed in charts in relation to
specific research questions and then scrutinised for differences and similarities within emerging themes,
keeping in mind the context in which these arose.

Qualitative data collection and analysis

Interviews with employers/managers from five workplaces, and focus groups with employees at three
workplaces, were conducted during the phase 1 developmental work; these workplaces were not then
recruited to the phase 2 exploratory trial. The aim was to explore the participants’ views of walking to
work and, in particular, the proposed intervention and evaluation methods. During phase 2, baseline
interviews were conducted with employers/managers (n= 12) of participating workplaces to understand
the context of the workplaces, their views about travel to work, reasons for participating in the study and
their opinions about the proposed intervention and its evaluation.

Immediately post intervention, 36 interviews were conducted with a purposive sample of participating
employers and managers, Walk to Work promoters, and employees who had attempted to change
their travel behaviour and those who had not. In addition, to further investigate issues relating to
the recruitment of workplaces, semistructured interviews were conducted at six workplaces with
employers/managers who had initially expressed an interest in the study but did not participate.

The focus groups and semistructured interviews were conducted in a private room at the workplaces of
the participants. A topic guide was developed as part of the process evaluation to examine the context,
delivery and receipt of the intervention. The topic guide allowed flexibility for participants to raise issues
and follow their own train of thought, as well as including specific prompts. All interviews were audio
recorded, fully transcribed and anonymised, and electronically stored in a secure folder.

The framework approach for data management was used to aid qualitative analysis.50,51 The interview
transcripts were read and reread, and textual data were placed in charts focusing on key research
questions. The charts were scrutinised and each unit of data was subsequently coded. For example, the
charts relating to the use of BCTs focused on barriers and enablers to walking to work, and the extent to
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which the BCTs facilitated change in travel behaviour. The charts relating to employers’ views of the
intervention focused on employers’ views of the advantages and disadvantages of employer-led schemes
to promote walking to work, and whether or not they felt that it was possible for employers to promote
active travel.

Assessment of costs

Trainer time was costed using basic salary, national insurance and superannuation, and, where external
consultants were employed, their day rate was divided by eight in order to identify a unit cost per hour.
The number of promoters and number of individuals participating in the intervention at each workplace
was recorded, which allowed us to estimate the number of promoter and employee booklets required.

TABLE 5 Outline of process evaluation

Stage Method Issues examined

Recruiting and
randomising
workplaces

Letter to all workplaces Response rates

Expressions of interest

‘Matching’ and randomising Ability to ‘match’ by size, type of workplace,
location, proportion of eligible employees

Randomisation process

Response to randomisation

Baseline Questionnaires Interpersonal, intrapersonal, community and
organisational facilitators of and barriers to walking
to work

Interviews with employers Views about employer-led schemes to encourage
walking to work, perceived facilitators and barriers,
context (including routes, working practices, car
parking facilities at the workplace)

Recruiting Walk to
Work promoters

Baseline interview with employers in
intervention arm

Rationale/method used for choice of Walk to Work
promoter(s)

Training Walk to
Work promoters

Researcher observations Attendance

Context

Style and content of training

Participants’ views of training/issues raised

Evaluation pro forma completed by
trainers and Walk to Work promoters

Immediately
post intervention

Questionnaires with all eligible employees
(intervention and control arms)

As per baseline questionnaires for all eligible
employees

Additional questions for employees in workplaces
that received the intervention about the context,
delivery and receipt of the intervention

Interviews with purposive sample of
employees who have increased walking
to work and employees who have not

Views about the context, design, delivery and
receipt of the intervention

Interpersonal, intrapersonal, community and
organisational facilitators of and barriers to walking
to work

Interviews with manager in each
participating workplace (intervention arm)

Interviews with Walk to Work promoters

One-year follow-up Questionnaires with all eligible employees
(intervention and control arms)

As per baseline questionnaires for all eligible
employees
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The booklets were printed by the University of Bristol print services and paid for by a small grant from
Bristol City Council. The unit cost of pedometers, which were provided free of charge to the trial,
was estimated from an online supplier (Be-Active Ltd, www.be-activeltd.co.uk/step-counter.htm).

The delivery of the promoter training day was planned to take place outside the workplace. However,
it was not feasible for all of the promoters to attend these training days and therefore some promoter
training was provided in the workplace. For training days outside the promoter workplace, costs included
trainer and consultant time, lunch and drinks, and room hire. The unit cost of promoter time was
calculated by dividing the upper quartile weekly earnings by the median number of hours worked per
week.52 The upper quartile was applied as it was believed that promoters were likely to be on a higher
wage than the average worker. Promoter expenditure was also included with respect to travel to the
promoter training day location. The cost per mile was calculated using the AA schedule of motoring
costs.53 Promoter training at the workplace included the cost of the trainer, travel costs to the workplace
for the trainer, and promoter time.

Health service use in the past 4 weeks was self-reported by study participants at baseline and 1-year
follow-up. Table 6 provides the unit costs that were used to value health service use. Primary care, including
general practitioner (GP) visits, nurse visits, GP calls and nurse calls, was costed using national unit cost
estimates.54 All hospital-based care was costed using Department of Health reference costs.55 Acupuncture
and chiropractic care were costed using the NHS choices website.56,57 Physiotherapy, chiropractic care,
acupuncture, midwife visits, counselling and walk-in services were grouped together under ‘other care’ for the
analysis. Routine dental and optician appointments were excluded from the analysis and a few health-care
items were excluded because of lack of information on what service the participant had received. Medications
were costed using the Prescription Cost Analysis.58 Where medications could not be costed because of missing
information on the number of days taken, it was assumed for chronic conditions and contraception that the
medications were taken daily. For medications with missing information on the number of doses per day, an
assumption of one dose was made. Any medications that could not be costed due to lack of sufficient
information were excluded.

Self-assessed productivity based on the extent to which health problems affected it in the past 7 days was
measured on a 10-point scale, where 1 indicated that health problems had no effect on an individual’s

TABLE 6 Health service unit costs

Resource Unit cost (£)

Face-to-face appointment with a doctor at the GP surgery 43.00

Face-to-face appointment with a nurse at the GP surgery 13.69

Telephone consultation with a doctor at the GP surgery 26.00

Telephone consultation with a nurse at the GP surgery 8.28

Hospital accident and emergency department 108.00

Hospital outpatient appointment 106.00

Hospital admission 1096.00

Face-to-face appointment with community physiotherapist 33.00

Face-to-face consultation with a counsellor at the surgery 59.00

Walk-in services not leading to admission 41.00

Antenatal or postnatal community midwife visit 59.73

Initial or further acupuncture session 42.50

Appointment with the chiropractor 37.50
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work and 10 indicated that health problems completely prevented work. Absence from work was also
self-reported, whereby participants were asked to report the number of hours of work they had missed in
the past 7 days because of health problems.59

Information regarding the commute was recorded for 1 week at baseline and at 12-month follow-up in a
travel diary. Time spent commuting by mode of transport, daily expenses (e.g. bus fare) associated with
the commute and occasional expenses of commute (including bus and train passes and parking permits)
were all recorded. A cost per mile of 0.665 pence53 and an average speed of 15.7mph60 were used to
calculate a cost per minute of driving, which was multiplied by the number of minutes driving in order
to calculate the cost of commuting by car. Cost and duration of parking permits, bus and train passes
were used to calculate weekly parking permit, bus and train costs. Car sharing was incorporated into the
costs of car travel by dividing the cost of driving and the cost of a parking permit by the number of people
in the car.

Study timetable and milestones

The study timetable is summarised in Table 7. To allow for seasonality, data collections took place
concurrently in each ‘matched’ pair of workplaces (one in the intervention, the other in the control arm).
In addition, baseline (DC1) and 1-year follow-up (DC3) data collections were undertaken in the same
season (April to June).

Public involvement

The public were involved in shaping the intervention through the phase 1 focus groups with employees in
three workplaces and the individual interviews with employers in five workplaces. Their views were sought
on the design of the Walk to Work intervention and its evaluation, including the use of accelerometers
and GPS monitors. Data from these focus groups and interviews shaped the intervention and its
evaluation. Additional interviews were conducted with employers (n= 15) and employees (n= 33)
following implementation of the intervention during the phase 2 exploratory trial. Participants identified a
number of improvements that could be made, should an application for a full-scale trial be made: a
simplified recruitment process, greater flexibility for attending the Walk to Work promoter training, and
provision of additional information to employers in the intervention arm about changes they can make in
the workplace to support employees who are attempting to increase walking to work. Representatives of
non-academic organisations also influenced the study: a director of Sustrans advised on promoting active
travel; a transport consultant with Bristol City Council helped to design and implement the training
programme; and representatives of BusinessWest advised on, and supported, the recruitment
of workplaces.

A feedback event was held in February 2014. Employees, employers and Walk to Work promoters
attended a half-day event at which the research team presented findings, and participants were invited to
give feedback on the intervention and its evaluation. Expressions of interest were collected for a public
advisory group should a full-scale trial be funded for wider implementation.

Changes to protocol

There were no major changes to protocol. The number of workplaces recruited was increased because of
the smaller-than-anticipated cluster size. Recruitment of employees was extended to include employees
who lived further than 2 miles from the workplace. A request for a 3-month non-financial extension was
granted towards the end of the study.
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TABLE 7 Project timetable and milestones (27 months)

Milestone

October–
December
2011

January–
March
2012

April–
June
2012

July–
September
2012

October–
December
2012

January–
March
2013

April–
June
2013

July–
September
2013

October–
December
2013

Ethics
application
and approval

✓

Resource
review

✓

Phase 1
focus groups
and
interviews

✓

Transcription
and analysis

✓

Phase 2
recruit and
randomise
workplaces

✓

Prepare Walk
to Work
packs

✓

DC1 ✓

DC1 data
entry

✓

Identify
eligible
employees

✓

Recruit and
train Walk
to Work
promoters

✓

Implement
Walk to
Work
intervention

✓ ✓

Post-
intervention
data
collection

✓

Post-
intervention
interviews

✓

DC2 data
entry and
transcription

✓ ✓

One-year
follow-up

✓

DC3 data
entry

✓

Data analysis ✓ ✓ ✓ ✓ ✓

Paper writing
and
dissemination

✓ ✓
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Chapter 3 Results

Wider context

Two important factors are likely to have influenced recruitment to the study and the actions and attitudes
of participants. The study took place in the aftermath of a global banking crisis.61 This resulted in economic
insecurity, with businesses restructuring and an increase in unemployment. Under these circumstances,
health promotion interventions may be seen as less important to employers and employees than the
survival of businesses and the retention of jobs. Secondly, the intervention was implemented during
the wettest summer in the UK for 100 years.62 Weather conditions have been identified as an important
barrier to walking and this is likely to have been exacerbated by the weather during the summer of 2012.

Workplace recruitment and retention

A summary of workplace recruitment is included in Figure 1. Following an e-mail sent through the
Chambers of Commerce contact list, and a paper mailing to workplaces included in a publicly available list
of large employers, 55 workplaces expressed an interest in the study. Small and medium-sized workplaces
appeared more interested than large workplaces. A short questionnaire was sent to those expressing an
interest, asking about the type of business and size of workplace, and with a request to assess the number
of employees living within 2 miles of the workplace by inserting relevant postcodes into a calculator on
the Walkit.com website. A list of the first four digits of postcodes likely to contain relevant employees was
also supplied, to reduce the number of postcodes to be checked. Nevertheless, this task appears to
have been too onerous for some employers, and 19 workplaces returned the completed questionnaire,
of which 17 continued through to DC1 (Table 8). These workplaces were willing to continue throughout
the study, although in one large factory in the control arm (workplace 28) there was only one participant,
who retired before the 1-year follow-up data collection.

Participant recruitment and retention

Characteristics of the 187 participants recruited are summarised in Table 9 and the flow of workplaces and
participants through the study is described in Figure 1. There was a balance of males and females and an
overall mean age of 37.8 years, with a range from 17.3 to 67 years. The participants were predominantly
white (77%), well educated (with 60% having a degree or higher qualification) and employed in sedentary
(desk-based) occupations.

Walk to Work promoters’ recruitment and training

Walk to Work promoters were recruited in each of the workplaces randomised to the intervention arm
(Table 10). Of the 10 Walk to Work promoters trained, six were female and four were male.

A single half-day group training event for all Walk to Work promoters had been planned. However, it did
not prove possible to timetable a training event to suit all workplaces. Consequently, two smaller training
events were organised at the University of Bristol, and three visits were made to individual workplaces
for on-site training.

At the training, the Walk to Work promoters received general information about the benefits of walking to
work and were taken through the stages of a Walk to Work promoters’ booklet outlining their role and
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Workplaces approached by e-mail
or letter (n = 818)

Expression of interest (n = 55)
(29 small; 19 medium; 7 large)

Second letter sent asking employers
to identify eligible employees

Workplaces recruited (n = 19)

Randomised (n = 19)

Baseline
data collection

Intervention (n = 9: 4 small; 3 medium; 2 large)
Total employees (n = 1710)

Post-intervention
data collection

Left workplace (n = 6)

No response (n = 720)
Declined (n = 43)
    Few employees live close to
    workplace, n = 21
    All employees walk or cycle, n = 4
    Workplace at home, n = 8
    Other, n = 10

Control (n = 10: 5 small; 3 medium; 2 large)
Total employees (n = 4796)

No response (n = 29)
Declined (n = 7)
    None close to workplace, n = 4
    Too much work to calculate, n = 2
    Staff concerns about new parking
    restrictions, n = 1

Withdrew (n = 2)
    Time constraints, n = 1, small
    Ample parking, n = 1, medium

Consented participants (n = 100)
> 2 miles, n = 23;
< 2 miles,a n = 77
• Questionnaire, n = 90
• Travel diary, n = 89
• GPS, n = 87
• Accelerometer, n = 89

Consented participants (n = 87)
> 2 miles, n = 17;
< 2 miles,a n = 70
• Questionnaire, n = 81
• Travel diary, n = 79
• GPS, n = 78
• Accelerometer, n = 83

Intervention delivery

Left workplace (n = 1)

1-year follow-up
data collection

Participants (n = 99)
• Questionnaire, n = 84

Participants (n = 81)
• Questionnaire, n = 65

Left workplace, n = 7
Maternity leave, n = 5
Retired, n = 1
Declined, n = 10
Sick, n = 3

Left workplace, n = 9
Retired, n = 1
Declined, n = 10
Sick, n = 2

Participants (n = 73)
• Questionnaire, n = 71
• Travel diary, n = 72
• GPS, n = 67
• Accelerometer, n = 71

Participants (n = 59)
• Questionnaire, n = 56
• Travel diary, n = 56
• GPS, n = 56
• Accelerometer, n = 57

FIGURE 1 Consolidated Standards of Reporting Trials: Walk to Work flow of workplaces and participants.
a, Target participants were those living < 2 miles from the workplace who did not walk or cycle to work.
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TABLE 8 Participating workplaces by size, type of business, location and trial arm

Workplace ID Sizea Type of businessb Location Trial arm

11 Small Professional, scientific and technical City centre Intervention

12 Small Manufacturing City centre Control

13 Small Professional, scientific and technical City centre Control

14 Small Professional, scientific and technical City centre Intervention

15 Small Professional, scientific and technical City centre Control

20 Small Professional, scientific and technical Suburban Intervention

21 Small Transportation Suburban Control

22 Small Professional, scientific and technical City centre Control

17 Medium Education Suburban Control

18 Medium Professional, scientific and technical City centre Intervention

19 Medium Accommodation and food services City centre Control

23 Medium Manufacturing City centre Intervention

24 Medium Education City centre Control

25 Large Public administration City centre Intervention

26 Large Manufacturing City centre Control

27 Large Financial and insurance activities City centre Intervention

28 Large Manufacturing Suburban Control

a Size: small ≤ 50; medium 51–250; large > 250.
b Office for National Statistics, UK Standard Industrial Classification of Economic Activities 2007 (SIC 2007).63
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TABLE 9 Demographic characteristics of participants at baseline

Characteristics
Control (N= 87),
n (%)

Intervention (N= 100),
n (%)

All (N= 187),
n (%)

Gender

Male 46 (52.9) 43 (43.0) 89 (47.6)

Female 41 (47.1) 57 (57.0) 98 (52.4)

Age (years)

Mean (SD) 36.8 (± 12.4) 38.7 (± 11.7) 37.8 (± 12)

Range 17.3–64.8 21.6–67 17.3–67

Ethnicity

White British 65 (74.7) 79 (79.0) 144 (77.0)

White other 11 (12.6) 8 (8.0) 19 (10.2)

Mixed ethnic group 1 (1.1) 1 (1.0) 2 (1.1)

Asian or Asian British 3 (3.4) 1 (1.0) 4 (2.1)

Chinese 0 (0.0) 1 (1.0) 1 (0.5)

Not disclosed/missing 7 (8.1) 10 (10.0) 17 (9.1)

Education

PhD, master’s degree, NVQ level 5 20 (23.0) 17 (17.0) 37 (19.8)

Degree, NVQ level 4 34 (39.1) 41 (41.0) 75 (40.1)

BTEC (Higher) or equivalent 4 (4.6) 3 (3.0) 7 (3.7)

GCE ‘A’ Level, NVQ level 3 7 (8.0) 13 (13.0) 20 (10.7)

BTEC (National) or equivalent 5 (5.8) 2 (2.0) 7 (3.7)

GCSE grades A to C or equivalent 8 (9.2) 9 (9.0) 17 (9.1)

No formal qualifications 0 (0.0) 2 (2.0) 2 (1.1)

Other 0 (0.0) 1 (1.0) 1 (0.5)

Not disclosed/missing 9 (10.3) 12 (12.0) 21 (11.2)

Income

Up to £10,000 6 (6.9) 0 (0.0) 6 (3.2)

£10,001–20,000 7 (8.1) 9 (9.0) 16 (8.6)

£20,001–30,000 7 (8.1) 15 (15.0) 22 (11.8)

£30,001–40,000 14 (16.1) 15 (15.0) 29 (15.5)

£40,001–50,000 11 (12.6) 13 (13.0) 24 (12.8)

More than £50,000 24 (27.6) 26 (26.0) 50 (26.7)

Don’t know 9 (10.3) 6 (6.0) 15 (8.0)

Not disclosed/missing 9 (10.3) 16 (16.0) 25 (13.4)

Occupation activity level

Sedentary 57 (65.5) 83 (83.0) 140 (74.9)

Standing 20 (23.0) 4 (4.0) 24 (12.8)

Manual 3 (3.5) 3 (3.0) 6 (3.2)

Not disclosed/missing 7 (8.0) 10 (10.0) 17 (9.1)

BTEC, Business & Technology Education Council; GCE, General Certificate of Education; GCSE, General Certificate of
Secondary Education; NVQ, National Vocational Qualification.
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the BCTs to be used with participants during each of the four contacts over the 10-week intervention
period. The session ended with further information about publicly available resources and websites that
could be also be accessed and used to promote walking.

Qualitative data from the post-intervention (DC2) interviews suggest that the promoters found the training
day useful: ‘I thought it was useful, I mean a lot of it was sort of stuff I knew already but it all sort of
brought it together really’ (male, aged 30, workplace 25); ‘It was good, it was really informative that day’
(male, aged 29, workplace 20). One promoter (female, aged 45, workplace 27) commented that ‘It was
good to work with other people from other companies’. Overall, the promoters found that their booklets
were ‘well set out’ (male, aged 38, workplace 18) and gave clear guidance on the role: ‘It’s not too
intimidating, it’s quite accessible, it’s got a, sort of a structure you can work through, when the Walk to
Work promoter meets with the employees to discuss and set goals and review them’ (male, aged 30,
workplace 25). However, one promoter said that he was ‘disappointed with myself getting out of sync and
not following it properly because it guides you well but I lost sight of which week I was on and what I was
supposed to be achieving’ (male, aged 38, workplace 18). Another suggested that more support and
encouragement for the promoters would have been helpful, for example ‘each week, like, e-mail a
newsletter just to remind you about the entire thing and kind of give you more information to convince
you to keep on doing it’ (male, aged 29, workplace 20).

Assessment of costs

Intervention costs
The fixed costs of the intervention are provided in Table 11.

A breakdown of the cost of each type of training is provided in Table 12.

TABLE 10 Workplace-based Walk to Work promoters and training venues

Workplace ID Workplace sizea Gender Training venue

11 Small Female Workplace

14 Small Male University

20 Small Male University

18 Medium Female × 2 University

Male × 2 Workplace

23 Medium Female Workplace

25 Large Male University

27 Large Female × 3 University

a Size: small≤ 50; medium 51–250; large> 250.

TABLE 11 Fixed costs of intervention delivery

Equipment/printing Number of units Cost per unit (£) Total cost (£) Total academic cost (£)

Printing cost of employee booklet 20 0.81 16.20

Printing cost of promoter booklet 10 0.81 8.10

Pedometers 20 9.80 196.00

Total 220.30
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Cost per employer and employee
The cost of the intervention per workplace and employee is presented in Table 13. Costs varied because
of different numbers of promoters in each workplace and depending on the number of employees
participating in the intervention from each workplace. The location of promoter training also had an
impact on the cost per workplace and per employee. The cost of promoter training days at the workplace
was lower, as the training was shorter and promoters took less time off work. The costs per workplace
and per employee by workplace size demonstrate that there is no clear association between employer size
and cost per participating employee, as some very large employers were not successful in recruiting a large
number of employees to participate.

Health service use
Table 14 provides the mean number of units and cost of each service per participant, by group and
time point, for each category. There were a total of 100 participants in the intervention group and 87
participants in the control group. At baseline, the response rate varied between 86% and 88% in the
intervention group, and 91% and 93% in the control group, depending on the question asked. At
follow-up, response rate varied between 70% and 71% in the intervention group, and 59% and 62% in
the control group. On average, the response rate was 19% lower in the intervention group and 35%
lower in the control group at follow-up.

At baseline, the mean total cost of health services, including medications, in the intervention group was
smaller than for the control group at £20.94 (SD £40.58), compared with £26.80 (SD £63.18). At
follow-up, a larger mean cost of health service use was observed in the intervention group at £36.89
(SD £77.50) when compared with the control group at £18.45 (SD £30.91), but this difference was not
statistically significant.

Commute
A summary of the commute data is presented below in Table 15.

At baseline, 89% of participants in the intervention group and 91% of participants in the control group
provided information on their weekly commute to and from work. At follow-up, 71% of the intervention
group and 63% of the control group provided this information. At baseline, the average time commuting
to work daily was similar between groups, at between 25 and 26 minutes for both. Results showed that,
at baseline, those in the intervention group spent around 2 minutes longer walking per day; however,

TABLE 13 Intervention cost per workplace and employee

Workplace size Workplacea Cost per workplace (£) Cost per employee (£)
Cost per employee
by workplace size (£)

Large 27 958.38 159.73 159.83

25 320.27 160.14

Medium 23 66.33 N/Ab 191.85

18 701.09 175.27

Small 20 341.49 85.37 130.16

14 624.67 208.22

11 75.09 75.09

Average cost per employee 154.37

Average cost per workplace 441.05

Total cost 3087.32

a Size: small≤ 50; medium 51–250; large> 250.
b No trial participants in workplace 23 took part in the intervention.
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TABLE 14 Health service use in the last 4 weeks, measured at baseline and 1-year follow-up

Health service

Mean
units

Mean (SD)
cost

Mean
units

Mean (SD)
cost

Incremental difference
(95% CI)Intervention (n= 86a) Control (n= 79b)

Baseline

GP appointment 0.17 £7.41 (£18.79) 0.15 £6.53 (£18.33) £0.88 (−£4.82 to £6.58)

Nurse appointment 0.09 £1.26 (£3.98) 0.05 £0.68 (£3.00) £0.57 (−£0.51 to £1.66)

GP telephone call 0.02 £0.60 (£3.94) 0.05 £1.30 (£7.04) −£0.70 (−£2.43 to £1.04)

Nurse telephone call 0.01 £0.10 (£0.89) 0.00 £0.00 (£0.00) £0.10 (−£0.10 to £0.29)

A&E visits 0.00 £0.00 (£0.00) 0.05 £5.33 (£23.55) −£5.33 (−£10.32 to –£0.35)

Hospital outpatient
visits

0.05 £4.82 (£27.41) 0.06 £6.54 (£25.67) −£1.73 (−£9.81 to £6.36)

Other care 0.14 £5.06 (£18.59) 0.14 £4.65 (£30.80) £0.42 (−£7.33 to £8.17)

Medication £4.29 (£18.99) £2.47 (£5.72) £1.82 (−£2.54 to £6.18)

Total £20.94 (£40.58) £26.80 (£63.18) −£5.86 (−£22.29 to £10.56)

Intervention (n= 70c) Control (n= 51d)

Follow-up

GP appointment 0.09 £3.69 (£14.16) 0.30 £12.98 (£24.71) −£9.30 (−£16.29 to –£2.30)

Nurse appointment 0.10 £1.37 (£4.14) 0.16 £2.15 (£5.73) −£0.78 (−£2.55 to £1.00)

GP telephone call 0.07 £1.86 (£8.07) 0.04 £1.02 (£7.28) £0.84 (−£1.99 to £3.66)

Nurse telephone call 0.00 £0.00 (£0.00) 0.00 £0.00 (£0.00) –

A&E visits 0.03 £3.04 (£18.00) 0.02 £2.00 (£14.70) £1.04 (−£4.91 to £6.99)

Hospital outpatient
visits

0.10 £10.60 (£40.95) 0.02 £1.96 (£14.42) £8.64 (−£2.92 to £20.19)

Other care 0.26 £10.10 (£32.32) 0.09 £2.98 (£15.51) £7.12 (−£2.93 to £17.18)

Medication £7.05 (£23.21) £2.52 (£4.82) £4.53 (−£1.83 to £10.88)

Total £36.89 (£77.50) £18.45 (£30.91) £18.44 (−£5.41 to £42.29)

A&E, accident and emergency.
a Minimum number of participants responding; range 86 to 88 depending on question, total mean cost based on

84 participants.
b Minimum number of participants responding; range 79 to 81 depending on question, total mean cost based on

76 participants.
c Minimum number of participants responding; range 70 to 71 depending on question, total mean cost based on

68 participants.
d Minimum number of participants responding; range 51 to 54 depending on question, total mean cost based on

46 participants.
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this result was not statistically significant. Time spent on inactive travel, which included commuting by bus,
train, car or other mode of transport, was around 1 minute longer in the control group; however, this was
also not a significant result. At follow-up, there was a trend for higher mean daily minutes of walking
[12.2 minutes (SD 10.4 minutes)] in the intervention group than in the control group [9.21 minutes
(SD 11.47 minutes)], but this difference was not statistically significant.

As shown in Table 16, at baseline the mean daily commute cost was £1.79 (£3.59) in the intervention
group and £2.57 (£5.81) in the control group, representing a –£0.78 (95% CI –£2.23 to £0.66) difference.
At follow-up, the commute cost increased in both groups. In the intervention group, the mean daily cost

TABLE 15 Average daily commute by mode of transport

Mode of transport

Mean (SD) daily minutes Mean (SD) daily minutes
Incremental difference
(95% CI)Intervention (n= 89) Control (n= 79)

Baseline

Walked 14.33 (12.43) 12.03 (12.56) 2.31 (−1.50 to 6.12)

Cycled 1.49 (3.52) 1.92 (4.34) −0.44 (−1.64 to 0.76)

Bus 2.14 (7.93) 0.95 (4.49) 1.19 (−0.81 to 3.19)

Train 0.67 (6.36) 1.22 (6.25) −0.55 (−2.48 to 1.37)

Car 7.16 (11.75) 8.56 (12.05) −1.40 (−5.03 to 2.23)

Other 0.02 (0.17) 0.33 (2.02) −0.31 (−0.74 to 0.11)

Inactive travel 10.00 (16.19) 11.07 (14.61) −1.08 (−5.80 to 3.64)

Total 25.81 (15.48) 25.02 (15.35) 0.79 (−3.91 to 5.50)

Intervention (n= 71) Control (n= 55)

Follow-up

Walked 12.20 (10.40) 9.21 (11.47) 2.99 (−0.88 to 6.86)

Cycled 1.81 (4.34) 2.39 (5.12) −0.58 (−2.25 to 1.09)

Bus 3.67 (9.60) 0.83 (3.38) 2.84 (0.15 to 5.52)

Train 0.56 (4.75) 2.11 (7.78) −1.55 (−3.77 to 0.68)

Car 9.64 (16.23) 10.88 (14.10) −1.24 (−6.70 to 4.21)

Other 0.12 (0.99) 0.20 (1.52) −0.09 (−0.53 to 0.36)

Inactive travel 13.99 (18.73) 14.03 (17.73) −0.04 (−6.55 to 6.47)

Total 28.00 (15.76) 25.63 (16.22) 2.37 (−3.31 to 8.04)

TABLE 16 Average daily total commute cost (£) at baseline and follow-up (accounting for car sharing)

Time point

Mean (SD) daily cost Mean (SD) daily cost
Incremental difference
(95% CI)Intervention (n= 90) Control (n= 80)

Baseline

Daily commute cost 1.79 (3.59) 2.57 (5.81) −0.78 (−2.23 to 0.66)

Intervention (n= 71) Control (n= 55)

Follow-up

Daily commute cost 2.66 (4.32) 3.64 (12.16) −0.98 (−4.06 to 2.10)

RESULTS
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was £2.66 (£4.32), and it was £3.64 (£12.16) in the control group. This represented a slightly larger
difference than at baseline at –£0.98 (95% CI –£4.06 to £2.10), yet this difference was not significant.

Productivity
Response rates to the questions on self-rated productivity and absenteeism declined over the study period
(Table 17). At baseline, approximately 85% of the intervention group and 91% of the control group
answered these questions. At 1-year follow-up, response rates had fallen to approximately 70% in the
intervention group and 61% in the control group.

At baseline, the mean productivity score in both the intervention and control groups was low
[1.65 (SD 1.73) and 1.55 (SD 1.44), respectively], indicating little self-perceived impact of health on
productivity. There were no clear trends in productivity over the study period. While productivity scores
were slightly lower (better) in the intervention group at 1-year follow-up, the difference was not statistically
significant [1.51 (SD 1.41) and 2.07 (SD 2.24), respectively; p= 0.09].

The average number of hours missed from work because of health problems was the same across both
groups at baseline at around 0.32 hours. Immediately post intervention and at 1-year follow-up, the mean
number of hours missed was higher in the intervention group, at 1.04 hours (SD 3.81 hours) compared
with 0.58 hours (SD 1.86 hours) post intervention and 0.84 hours (SD 4.58 hours) compared with 0.17
hours (SD 1.10 hours) at follow-up. However, neither of these differences was statistically significant.

Physical activity outcomes
Although the study was not powered to detect effectiveness, some statistical analyses were conducted to
identify whether or not there was any evidence of promise that the intervention could increase walking
to work and hence justify an application for a full-scale RCT.

Objectively measured physical activity
The accelerometer data for participants living within 2 miles of the workplace (Table 18), and for all
participants (Table 19), suggest that overall physical activity levels (cpm) were similar in the intervention
and control arms at baseline, but that there was a reduction in physical activity in the control arm at 1-year
follow-up. For MVPA there is a suggestion of a reduction in both arms, although the pattern is more
pronounced in the control arm.

It seems likely that there is a Hawthorne effect when study participants are asked to wear monitors to
measure their physical activity. This effect will be present in both the intervention and control arms.

TABLE 17 Productivity results

Time point

Intervention Control
Incremental difference
(95% CI)n Mean (SD) n Mean (SD)

Self-assessed productivity

Baseline 83 1.65 (1.73) 80 1.55 (1.44) 0.10 (−0.39 to 0.59)

Post intervention 79 1.99 (2.00) 61 2.05 (2.22) −0.06 (−0.77 to 0.65)

Follow-up 70 1.51 (1.41) 54 2.07 (2.24) −0.56 (−1.21 to 0.09)

Hours of work missed

Baseline 88 0.32 (1.43) 78 0.32 (1.56) 0.00 (−0.46 to 0.46)

Post intervention 79 1.04 (3.81) 60 0.58 (1.86) 0.45 (−0.60 to 1.51)

Follow-up 69 0.84 (4.58) 53 0.17 (1.10) 0.67 (−0.60 to 1.94)
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It may be that this effect was stronger at beginning of the study, when participants wore the monitors for
the first time, which could account for the apparent reduction in MVPA in all participants.

Intracluster correlation coefficient and sample size calculation
The ICC for the fesasibility study was calculated to be 0.12 (95% CI 0.00 to 0.30) and the average cluster
size was eight. Based on an ICC of 0.15 to allow for some imprecision in the estimate, 678 participants
across 84 workplaces are required to give 80% power with a 5% significance level to detect a 15%
increase in mean MVPA.

The contribution of walking to work to physical activity levels
Analyses of the baseline data highlight the considerable contribution that walking to work can make to
adult physical activity levels.49 The initial sample comprised 147 adults who lived within 2 miles of their
workplace. Seventy-four participants (50.3% of the original sample) were categorised as walkers and
33 (22.4%) as car users. Five of these participants did not provide any valid accelerometer data, and were
excluded from analyses. The final sample comprised 102 adults (mean age 36.3± 11.6 years; 56.9%
female). Participants recorded 236 return journeys by foot and 86 by car. Mean self-reported journey time
to work (each way) was 19.7± 8.3 minutes by foot and 10.7± 7.6 minutes by car.

Participants wore the accelerometer for a mean of 723.1± 155.2 minutes each day, with no difference
between travel modes or sexes. Physical activity did not differ between males and females (497.9± 206.0
vs. 460.5± 146.1 cpm respectively; p= 0.285) and therefore the sexes were analysed together. When
analysed by main travel mode (Table 20), participants who walked to work had higher levels of overall
weekday physical activity than those who travelled by car, and also recorded more minutes of MVPA, but
there was little difference in sedentary time.

For those who walked to work, physical activity and MVPA values were substantially reduced at the
weekend. The physical activity of car users was essentially unchanged so that there was no difference in

TABLE 19 Weekday physical activity for all participants

Physical activity level Baseline (n= 164) Follow-up (n= 115)

cpm

Intervention 434.6± 165.0 452.0± 188.7

Control 441.9± 190.0 400.6± 120.0

MVPA

Intervention 63.4± 28.6 61.3± 28.4

Control 63.3± 28.5 55.8± 22.2

TABLE 18 Weekday physical activity data for participants living within 2 miles

Physical activity level Baseline (n= 130) Follow-up (n= 76)

cpm

Intervention 469.3± 157.8 502.0± 178.4

Control 473.4± 197.0 426.8± 132.4

MVPA

Intervention 68.3± 28.4 68.7± 27.9

Control 68.0± 29.1 60.7± 23.8
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weekend physical activity between the two travel groups. In linear regression models, walking to work was
associated with higher overall weekday physical activity (B= 164.6 cpm, 95% CI 98.8 to 230.5; p< 0.001)
and MVPA (B= 28.5 minutes, 95% CI 18.3 to 38.8; p< 0.001), but not with a difference in sedentary time.

Age and sex were not predictors of daily physical activity, MVPA or sedentary time in these models.
Education was a predictor of total physical activity and MVPA, with those educated to degree level or
above more active than those less well qualified (overall physical activity: B= 81.6 cpm, 95% CI 14.0 to
149.3; p= 0.019; MVPA: B= 12.3 minutes, 95% CI 1.8 to 22.8; p= 0.022).

Mean hourly physical activity was plotted to identify when differences in physical activity occurred during
the day. Figure 2 shows that the main differences between car users and walkers occurred in the
morning and late afternoon, potentially when commuting to or from work. There was no difference
in physical activity between the travel groups during the main working hours (9 a.m. to 4 p.m.)
(walk 347.2± 187.4 cpm vs. car 318.7± 194.4 cpm; p= 0.480).

TABLE 20 Weekday and weekend physical activity by usual travel mode to work on weekdays (mean± SD)

All (n= 102) Walk (n= 69) Car (n= 33) p-value

Weekday

Overall daily physical activity (accelerometer cpm) 476.6± 174.6 530.2± 165.1 364.6± 138.4 <0.001

MVPA (minutes/day) 69.5± 27.9 78.9± 24.0 49.8± 25.2 <0.001

Sedentary time (minutes/day) 586.2± 71.9 579.9± 76.4 599.2± 60.5 0.206

Weekend

Overall daily physical activity (accelerometer cpm) 418.2± 192.9 434.5± 207.3 385.1± 158.6 0.329

MVPA (minutes/day) 53.7± 30.0 55.5± 31.2 50.2± 27.7 0.505

Sedentary time (minutes/day) 510.4± 90.1 511.1± 91.1 509.0± 90.0 0.928
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FIGURE 2 Mean hourly physical activity by mode of travel to/from work on weekdays.
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To explore the contribution of walking to work to total physical activity, accGPS traces recorded between
6.00 a.m. and 10.00 a.m., and between 4.00 p.m. and 8.00 p.m., were examined. Of the 74 participants
who walked to work, 58 recorded GPS data for at least one journey. Overall, 321 journeys (182 to work
and 139 home from work, from 54 participants) were recorded. Participants generally took broadly the
same route to and from work each day. A high level of physical activity was recorded on the journeys to
(4260.7± 943.5 cpm) and from (3806.3± 915.8 cpm) work. Time spent on the journey to work was less
than on the journey home (21.9± 7.8 vs. 28.6± 18.5 minutes), as in some cases participants interrupted
their journey to visit shops on the way home (Figure 3). These visits were considered to be part of the
journey. However, the minutes of MVPA on the journeys to and from work were highly similar (19.8± 7.1
vs. 21.0± 8.9 minutes of MVPA), as time spent in shops was not MVPA. A comparison of total MVPA
(6.00 a.m. to midnight) with MVPA recorded during the journey for the 58 participants providing any GPS
data showed that the walk to and from work contributed 47.3% of participants’ total daily MVPA (38.0 of
80.3 minutes).

Participants’ views of using behaviour change techniques to
promote walking to work

To examine participants’ views of the BCTs used, 22 interview transcripts were analysed.64 The
characteristics of the interviewees, who included Walk to Work promoters and intervention participants,
are detailed in Table 21. Fourteen interviewees were employees who attempted to change their travel

FIGURE 3 Global positioning system trace of participant walking directly to work and returning by an alternative
route (precise start and end are cropped to protect confidentiality).
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TABLE 21 Characteristics of participants and promoters interviewed post intervention (n= 22)

ID Sex
Age
(years)

Participant/
promoter

Workplace
sizea Type of businessb Location

Household
income,
£000 p.a.

DC2–11–003 Female 50 Participant
and promoter

Small Professional, scientific
and technical

City centre 30–40

DC2–14–001 Female 26 Participant Small Professional, scientific
and technical

City centre 20–30

DC2–14–005 Female 33 Participant Small Professional, scientific
and technical

City centre 20–30

DC2–14–006 Male 22 Participant
and promoter

Small Professional, scientific
and technical

City centre > 50

DC2–20–001 Male 29 Participant
and promoter

Small Professional, scientific
and technical

Suburban > 50

DC2–20–002 Male 25 Participant Small Professional, scientific
and technical

Suburban 20–30

DC2–20–003 Male 65 Participant Small Professional, scientific
and technical

Suburban Not given

DC2–20–004 Female 52 Participant Small Professional, scientific
and technical

Suburban 40–50

DC2–18–002 Male 60 Participant Medium Professional, scientific
and technical

City centre > 50

DC2–18–003 Male 38 Promoter Medium Professional, scientific
and technical

City centre 20–30

DC2–18–004 Male 37 Participant Medium Professional, scientific
and technical

City centre > 50

DC2–18–009 Female 52 Participant Medium Professional, scientific
and technical

City centre Not given

DC2–25–005 Male 30 Promoter Large Public administration City centre 20–30

DC2–25–017 Male 52 Participant Large Public administration City centre > 50

DC2–25–033 Female 55 Participant Large Public administration City centre 30–40

DC2–27–005 Male 23 Participant Large Financial and
insurance activities

City centre 20–30

DC2–27–008 Female 58 Promoter Large Financial and
insurance activities

City centre 20–30

DC2–27–010 Female 46 Promoter Large Financial and
insurance activities

City centre 20–30

DC2–27–013 Male 46 Participant Large Financial and
insurance activities

City centre 30–40

DC2–27–014 Female 45 Participant
and promoter

Large Financial and
insurance activities

City centre > 50

DC2–27–015 Female 31 Participant Large Financial and
insurance activities

City centre 30–40

DC2–27–018 Male 45 Participant Large Financial and
insurance activities

City centre 40–50

p.a., per annum.
a Size: small ≤ 50; medium 51–250; large > 250.
b Office for National Statistics, UK Standard Industrial Classification of Economic Activities 2007 (SIC 2007).63
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behaviour, and eight were Walk to Work promoters (of whom four already walked to work and four were
attempting to change their behaviour). The age range was 22 to 65 years, with a range of household
incomes, and 55% were male. Most were city-centre based and all were in sedentary occupations.
Participants’ IDs reflect the data collection (DC2), workplace ID and participant number.

Intention formation
The intentions of participants varied from those who aimed to walk the whole journey to and from work
every day to those who proposed to combine walking part of the journey with another mode of transport,
or to walk on selected days of the week. These intentions were prompted by perceived health benefits
such as ‘getting fit and losing weight’ (DC2–11–003, female, 50). One participant indicated: ‘My doctors
said before that I need to, to walk more . . . this is what gave me the stimulus if you like to actually get on
and do something about it’ (DC2–20–004, female, 52). However, one promoter (DC2–27–010, female, 46)
felt that, although people had good intentions, they were often dependent on their cars: ‘I think people
have the intentions of walking . . . but, because their character is, just they don’t know how to live without
the car’.

Barrier identification
During the interviews, participants focused more on barriers than solutions. The unprecedented wet
weather posed particular challenges. Participant DC2–18–002 (male, 60) expressed concerns about
walking in a business suit in bad weather: ‘You’re less inclined I think, if you walk, to wear any special
clothing to walk in to work . . . normally people wouldn’t carry suits in their backpacks’. Negotiating with
motorised traffic when crossing the road could also prove problematic: ‘I mean, crossing the roads is a bit
of a nightmare sometimes especially if it’s raining and . . . you got to turn round and see if there’s a car
and you’ve got to double check, wearing the glasses as well you know . . . you wouldn’t think there was
a learning curve to crossing the road at my age but there is’ (DC2–20–004, female, 52). Participant
DC2–27–015 (female, 31) also found the rain off-putting: ‘I did walk sometimes in the rain though,
it wasn’t actually too bad once you’re in it, it’s just the thought of going out’. Solutions proposed by
participants tended to focus on being prepared for bad weather by having waterproofs and umbrellas:
‘I mean the weather this morning was horrendous but I’ve got some waterproof trousers, an overcoat and
an umbrella and I came to work as dry as I would have been if it had been dry’ (DC2–18–004, male, 37).

Related to concerns about the weather was the availability of facilities to freshen up on arrival at work:
‘If there were facilities, or if you had that sort of stuff available to you, I think I would be more inclined to
walk or cycle, because I don’t – I don’t like feeling unclean, I like to be clean’ (DC2–20–002, male, 25).
A solution was proposed by this participant, although it was seen as requiring additional effort: ‘You’d
have to, like, have a shirt ready in work so you’d have to make sure you prepare everything’. Participant
DC2–20–004 (female, 52) also identified a solution to the barrier she felt of arriving at work flustered and
not being able to work straight away: ‘I’ve settled on walking home partly because that’s logistically how
it’s mostly worked out anyway . . . I did walk in a couple of times and one time you know it looked like it
was going to rain and I’m hurrying along hoping it’s not coming and I arrive in work and actually I didn’t
feel as good when I arrived in work as I thought it would . . . whereas I drive, I park in the car park, I sit
down at my desk and I’m straight into it’.

The availability of car parking at work was considered an important barrier to walking: ‘We haven’t really
got limitations to car parking because we’ve got a free car park out the back so it is easier for us to drive
because we know that we can park when we get here. If we didn’t have that then it would probably force
us to walk a bit more . . . because we’ve got a free car park we can just come and go when we please in
the car’ (DC2–20–001, male, 29). Other barriers relating to car use were the high fixed costs and the
perceived convenience: ‘I’m paying so much for the petrol, the tax, the insurance. I just think it’s there and
it’s just convenient for me to use it, so I think it’s just too easy to, to walk out the house, get in the car
and just put my foot down and drive for 10 minutes up the road’ (DC2–20–002, male, 25). The cost,
time and unreliability of public transport were important reasons why participants who lived further
from the workplace chose to use their car, and ‘park and walk’, rather than use the public transport
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system: ‘Public transport for me to try and get here is horrid. I tried it within the study. It was expensive.
It will take me an hour and a half to get in here whereas by driving and walking I can do it in 35 minutes’
(DC2–27–013, male, 46). The nature of the terrain could also influence choice of travel mode: ‘I come
down a very steep, two very steep hills . . . so walking in is not an issue, walking home is a bit more of an
issue . . . it takes longer, it’s more tiring’ (DC2–25–017, male, 52).

Busy lifestyles and caring responsibilities were identified as barriers: ‘They’ve got to pick up children
from schools or clubs or some people have elderly relatives that they look after . . . some people will be
rushing home to go off to yoga, Pilates, dance, so it depends if it’s going to take a lot longer’ (promoter
DC2–27–008, female, 58). Other barriers included having to carry heavy items, needing the car for work
appointments, walking in dark or unpleasant surroundings, pollution and shift work.

Goal setting
The Walk to Work booklets encouraged participants to make a note of short-, intermediate- and long-term
goals. One enthusiastic participant (DC2–25–033, female, 55) was very clear about how she would
increase walking in stages: ‘Short term to walk to [supermarket] which is a specific place, at a gentle pace,
in week one . . . second week was to do the same but at a faster pace and week three was to walk
halfway once a week at a faster pace, a brisker pace . . . intermediate walk halfway to work twice a week
. . . and then long term walk halfway to work every day which is about 25 minutes’. Others were less
precise: ‘I parked, like, close . . . then gradually sort of kept parking further back’ (DC2–27–015,
female, 31).

Pedometers assisted goal setting for seven participants. For example: ‘I just said to myself for the
first 2 weeks I will just park my car where I normally park it and walk to work, do my stuff, go home
and over the 2 weeks [my goal] was just to see how many steps I was taking, and then I just said
to myself over the next 2, 3 weeks put it up another 1000 steps and then kept increasing it, over the
10 weeks’ (DC2–27–013, male, 46).

One task of the Walk to Work promoter was to help participants set their individual goals. The promoters
varied in the extent to which they engaged with this BCT. Participant DC2–25–033 (female, 55) was
concerned that the promoter was too forceful: ‘I was never wanting to do more than walk halfway to
work . . . that was my ultimate, and that for me would be success and he [promoter] kept giving me routes
to get here and I kept saying “But I’m not doing that, am I, because that isn’t my goal and you need to
support me with my goal rather than yours” ’. Promoter DC2–27–010 (female, 46) said that she allowed
participants to vary their walking to suit their circumstances: ‘We all have busy lives so as long as you are
walking every day if you can, that’s absolutely fine’.

Provide instruction
Participants generally found the structure and content of the booklets useful: ‘I thought it was very helpful,
I mean the websites at the back were very good’ (DC2–27–013, male, 46). However, the praise was not
unanimous: ‘I didn’t find it very helpful, really, no, it was very, sort of repetitive and I better admit before I
go any further that I’ve done the most brilliant scheme in the past. They had like online articles so that you
could earn so many points educating yourself round health benefits’ (DC2–18–009, female, 52).

General encouragement
In some workplaces, the Walk to Work promoters were valued for being ‘enthusiastic’ and ‘showing an
interest’ (DC2–18–009, female, 52) and even offering to walk together: ‘She’s been very good at
encouraging me to try different things . . . congratulating me . . . we’ll walk together when I was going
to [local landmark] because she walks past there’ (DC2–27–014, female, 45). Promoter DC2–27–010
(female, 46) felt that it was important to encourage participants even if they did not achieve their initial
goals: ‘The people I am promoting they are doing their best even if they are not doing as much as they
thought they were going to do. That is now in their mind and they will think twice . . . whether they really
need the car or they can walk, and for me that is a fantastic achievement’.
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However, there were challenges for the Walk to Work promoters in fulfilling their role alongside other
commitments: ‘I did tend to slightly put it off and say “Well, I’ll do it start of next week” and then on one
of those starts of next week I was off sick and by the time I got back into work I’d forgotten that I’d been
planning to do it that week, and time just gets away from you sometimes’ (promoter DC2–25–005,
male, 30). Promoter DC2–18–003 (male, 38) struggled to promote walking during the wet weather:
‘I know I should be encouraging but, you know, I’ve accepted what people have said’.

Several participants suggested that an external promoter could provide support for the internal Walk to
Work promoters: ‘Somebody coming in from outside, say doing half an hour at lunchtime just doing a
presentation about it or, you know, longer and getting people there and talking about that and saying
“And we have our in-house person who you know if you want to talk to him, d’you wanna get
encouragement from him/her”, that would be great but I think somebody coming in from outside
actually would be a good idea’ (DC2–18–002, male, 60).

Participant DC2–20–004 (female, 52) felt that it was important for management to show encouragement by
allowing people time to get used to their new routine: ‘They’re not going to get penalised if they are a little
bit late in because they didn’t leave early enough while they’re getting the hang of walking’. This could be
supplemented with incentives: ‘Offering a cash incentive for people to walk rather than drive’ (DC2–27–018,
male, 45). Other incentives discussed included training shoes, vouchers or a free breakfast to encourage
them to walk to work: ‘Just a little something, you know, people might think, oh, actually, if I leave half an
hour earlier and I walk into work, all right it’s 2 miles, there might be a, you know, something or a voucher
for a coffee place or something, breakfast bap or something’ (DC2–27–014, female, 45).

Self-monitoring
Self-monitoring was encouraged through the use of travel diaries and pedometers. The diary included
space to record the method of travel, time taken and, if using a pedometer, the number of steps per day.
Some participants found this helpful: ‘It was just that structure of doing that every day and noticing that,
no, this week I haven’t actually walked as many times as I thought I might do, and so, you know,
tomorrow I’ll make sure I do’ (DC2–25–017, male, 52). However, participant DC2–20–004 (female, 52)
preferred talking with colleagues: ‘I mean, telling people that that’s what you’re doing actually makes
you hold to it even more than if you, if I’d written it down’. One participant felt that completing the diary
was repetitive and time-consuming, while another found that his initial enthusiasm diminished with time:
‘I used it a few times to start with but then sort of faded out’ (DC2–14–006, male, 22). However, the diary
could be helpful for promoters in monitoring participants’ progress: ‘Every time I meet with them I just
have a quick look [at the diary]’ (DC2–27–010, female, 46).

The booklets also included details of websites that could be accessed for information and to help to track
progress: ‘I thought the apps and all the stuff that you do on the computer to be able to track and log
everything and find the easier routes to walk and things like that was really, really good . . . I think they
should be publicised a bit more because I definitely think that would help people and convince more
people to walk’ (promoter DC2–20–001, male, 29).

Although pedometers were offered free of charge, 7 of the 22 interviewees chose not to use them
at all and a further four commented on problems using them: ‘I’ve not been very good at using a
pedometer because I’ve either forgotten to put it on in the morning, and I find them quite uncomfortable’
(DC2–27–014, female, 45). One promoter (DC2–25–005, male, 30) expressed his concern at asking
participants to wear a pedometer for the duration of the intervention: ‘Ten weeks is a long time to be
wearing such a device’. However, there was evidence that the step count could be motivating: ‘I used the
pedometer which I found really interesting, just to see how little we actually did walk when using the cars
and how much more you actually do just walking to and from work’ (DC2–20–001, male, 29). Participant
DC2–14–005 (female, 33) talked about competition within the workplace: ‘I sit predominantly around a
load of lads, they are very competitive, so maybe some kind of competition maybe something with the
pedometers where you can measure how far everybody walks each day’.
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Social support
In some workplaces, participants offered mutual support, particularly if they were sitting close to each
other: ‘We would always be having a conversation, there would always be a time when he would say
“Oh, I walked to work today, what did you do?” ‘ (DC2–20–002, male, 25). Such support included shared
experiences of bad weather: ‘It was quite nice that there was other people that get drenched when you
get drenched’ (DC2–14–001, female, 26). In contrast, participant DC2–25–017 (male, 52) had the support
of his promoter but was not aware of anyone else taking part in the study: ‘It might’ve made a difference
if I actually knew somebody else who was doing it’.

The promoters reported that it was not always easy to support walkers, especially if there were other
work pressures. This may explain why there were mixed feelings about the level of support offered by the
Walk to Work promoters. Some participants felt that the promoters were well placed to help them,
particularly if the promoter had changed their own behaviour, had local knowledge, and was able to discuss
barriers and support participants who needed reminding. However, participant DC2–25–033 (female, 55)
expected her promoter to check progress more rigorously: ‘He just wrote to me and said “How you doing?”
and I wrote back and said “It’s going fine” and that was it really. Yeah, I’m not sure what else he could have
done I suppose but it did – it felt very light touch . . . I think I was expecting a bit more . . . kind of looking at
this together and maybe another meeting’. Another participant (DC2–27–013, male, 46) reported little or
no contact from the Walk to Work promoter after the initial session: ‘I must admit in the 10 weeks they
didn’t . . . they initially set you up, yeah, but no one sort of halfway through said “Have you increased?” ’.

One promoter raised concerns as a junior member of staff who was supporting a manager: ‘One of the
walkers is a manager . . . he’s way above my pay grade . . . I felt like I was demanding his precious time to
meet with him to do the study, although of course he volunteered for it but . . . it was a slightly strange
relationship for me to be the sort of the mentor to someone who’s on a sort of higher grade, managerial
role’ (DC2–25–005, male, 30).

Review of behaviour goals
Participants appeared willing to reconsider their initial goals: ‘I reviewed myself and found that I can
actually walk to work a lot more than I thought I could so I just upped the amount of times that I actually
walked’ (DC2–20–001, male, 29). A change in seasons had the potential to affect behaviour: ‘It first
started getting really dark, like in the mornings and evenings, and then when the clocks went back it kind
of evened it out a bit better so I could sort of go back to finishing at 6 and feel OK about walking back’
(DC2–27–015, female, 31). Promoter DC2–18–003 (male, 38) highlighted the experience of one
participant who reviewed his goals because he was concerned about the safety of the area he walked
through. However, as there was no alternative, he continued with that route: ‘He’s got to walk through
[local area], probably not safe, but there’s no other route, you know, but he risked it anyway’.

Relapse prevention
One promoter suggested that the term ‘relapse prevention’ was not appropriate for an intervention to
increase walking to work: ‘Relapse prevention sounds like a stop smoking campaign. It’s a bit drastic for
someone who has stopped walking’ (DC2–20–001, male, 29). However, he acknowledged the need to
give people tools to maintain their new behaviour: ‘It’s almost like having an internet site that you could
go to for advice and stuff . . . like a little push just to say look you can still keep doing this if you do this,
this and this’.

Promoter DC2–25–005 (male, 30) talked about making walking a habit: ‘I mean if they survive this winter,
I mean in terms of their walking habits . . . then I should think they’d probably carry on’. Participant
DC2–20–002 (male, 25) found it difficult to resume walking after a holiday: ‘I went on holiday for 2 weeks
so when I came back I was a little less inclined to be walking, but eventually I got myself back on track’.
He was also anxious that he was having a knee operation and that this might cause him to revert to using
the car: ‘I’ve got my operation next week I’m off for 6 weeks then, so I’m going to be on my bum a lot
[laugh], so I can see me getting lazy over the winter period’.
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Employers’ views about encouraging employees to walk
to work

Interviews were conducted with employers/managers at various stages of the study (Table 22).65 Participant
ID numbers reflect the stage at which the interview took place: during the phase 1 development work (P1);
during the exploratory trial at baseline (DC1) or post intervention (DC2); and at the end of the intervention
period with employers who had expressed an interest originally but did not continue with the study
(prefixed with the digit 9). These are followed by the numerical workplace ID and participant ID.

Five employers/managers were interviewed during the development phase of the study. During the phase 2
exploratory trial, 12 interviews were conducted with employers/managers at baseline and a further
seven (with eight participants, as one was a paired interview) immediately post intervention. An additional
six interviews (with eight participants) were conducted with employers/managers who expressed an interest
at the workplace recruitment stage but did not go on to participate in the study.

The interviews were conducted in a range of small, medium and large workplaces in both city centre and
suburban environments. Two-thirds of the interviewees were female. In this section of the report, we
concentrate on employers’/managers’ perceptions of the benefits and disadvantages of walking to work,
and whether or not employers can or should encourage their employees to walk to work.

Advantages of employees walking to work
When asked what might be the advantages to employers (rather than to the employees themselves)
if the employees walked to work, employers mentioned several benefits linked to a healthier workforce:
‘I think there’s strong evidence that, you know, physical activity which you know your 30 minutes or
whatever it is these days, um X times a week helps enormously in terms of sickness, in terms of retention,
in terms of positivity both mentally and physically and you know alertness, you know how efficient you
are, your job actually. So there’s a whole load for the employer on the health benefits’ (937–001, female).
A possible reduction in absenteeism was considered ‘always a good thing’ (DC1–24–005, female),
especially if there was an acknowledged problem in the workplace: ‘Our sickness absence rate is going
down but it’s still too high and so we very much want to do anything we can to improve the health of our
workforce’ (DC1–25–901, female).

Not all employers felt that there could be such a clear association between walking to work and
absenteeism: ‘I can’t imagine that you’d find such a, a direct link. It could be, but I think, you know,
emotional well-being’ (DC1–17–901, female). Workers may be more likely to stay in post: ‘Recruitment
and retention, um, once, if, if they’re happy with their commute to work they’re more likely to stay’
(P1–5–01, female). A happier workforce was also linked to productivity: ‘I think one hopes for a bit more,
you know might become a happier workplace, people are a little bit healthier – they might be happier as
well, more engaged in their work, bit more productive possibly’ (DC1–24–005, female); ‘They will be fitter
and more lively and more able to perform at work I suppose would be the, the materialistic way of looking
at it and happier, healthier people’ (DC2–18–002, male).

Promoting healthier lifestyles might stem from a desire to be a ‘good’ employer: ‘From an ethical
perspective it’s actually good that we would actually be doing something’ (DC1–28–901, female). There
was also recognition of an increasing emphasis on corporate responsibility: ‘Everybody’s doing their little
bit in terms of the environment’ (DC1–14–001, female); ‘It’s also a reputation thing, as well. People want
to know that you promote that kind of thing and that you actually encourage it because, um, it looks
good in the local community as well’ (DC1–24–005, female). For some employers, this was linked to the
ethos of the company: ‘I need my staff to profess sustainability and, you know, my customers expect that
from my staff. So that is certainly one of my major reasons for encouraging non-vehicular transportation’
(DC1–19–901, male); ‘As a company we have got quite a number of clients in the, um, kind of renewable
and environmental sector, so again that’s something that we do think about, you know that reducing our,

RESULTS

NIHR Journals Library www.journalslibrary.nihr.ac.uk

36



TABLE 22 Interviews with employers/managers during the Walk to Work feasibility study

ID Sex Type of businessa Location Workplace sizeb

Phase 1 development

P1–1–01 Male Manufacturing Suburban Small

P1–2–01 Female Retail Suburban Small

P1–3–01 Male Retail Suburban Medium

P1–4–01 Female Voluntary sector educational support Suburban Medium

P1–5–01 Female Higher education City centre Large

Phase 2 baseline

DC1–14–001 Female Professional, scientific and technical City centre Small

DC1–20–004 Female Professional, scientific and technical Suburban Small

DC1–21–901 Male Transportation Suburban Small

DC1–22–004 Female Professional, scientific and technical City centre Small

DC1–16–901 Female Publishing Suburban Medium

DC1–17–901 Female Education Suburban Medium

DC1–18–006 Male Professional, scientific and technical City centre Medium

DC1–19–901 Male Accommodation and food services City centre Medium

DC1–24–005 Female Education City centre Medium

DC1–25–901 Female Public administration City centre Large

DC1–27–014 Female Financial and insurance activities City centre Large

DC1–28–901 Female Manufacturing Suburban Large

Phase 2 post intervention (intervention arm only)

DC2–11–901 Male Professional, scientific and technical City centre Small

DC2–14–001 Female Professional, scientific and technical City centre Small

DC2–18–002 Male Professional, scientific and technical City centre Medium

DC2–20–004 Female Professional, scientific and technical City centre Medium

DC2–23–007 Female Manufacturing City centre Medium

DC2–25–901 Female Public administration City centre Large

DC2–25–902 Female

DC2–27–014 Female Financial and insurance activities City centre Large

Phase 2 interviews with employers/managers who expressed interest but did not continue

911–001 Female Information and communication City centre Small

912–001 Female Manufacturing City centre Small

925–001 Male Education Suburban Medium

930–001 Female Financial and insurance activities City centre Medium

937–001 Male Education Suburban Large

936–001 Female Public administration Suburban Large

936–002 Male Public administration Suburban Large

936–003 Male Public administration Suburban Large

a Office for National Statistics, UK Standard Industrial Classification of Economic Activities 2007 (SIC 2007).63

b Size: small ≤ 50; medium 51–250; large > 250.
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I suppose, carbon footprint and, you know, having a degree of responsibility in line with, you know,
with clients we work with’ (DC2–11–901, male).

Better timekeeping was seen as a benefit: ‘In terms of walking, as an entirely predictable journey time,
there’s no issues of being late you know for work because of congestion or whatever really’ (937–001,
male); ‘You can pretty much guarantee how long it’s going to take you to walk so, you know, if you’ve
got a 30-minute journey it’s going to take you 30 minutes whether that’s in the rain or the sunshine.
Where, you know, my personal journey [using motorised transport] can take anything from 20 minutes to
get in, to over an hour to get in’ (DC1–27–014, female).

Car parking was a particular issue for employers. There were tensions around the availability of parking
spaces which might be eased if more people walked to work: ‘Obviously we don’t have much parking here
so it would be good if more people did walk in rather than vying for space . . . And then also sometimes it
would save, save us money as a company if people were able to walk in . . . there’s always a fight for their
spaces [laugh] and you know you have to really regulate it . . . they just drive in and park wherever they
want, so it can cause quite a lot of problems’ (DC1–14–001, female). It was suggested that encouraging
people to walk could reduce costs for employers: ‘For the employer to provide for, at least it’s free.
And it’s much, much cheaper than other alternatives such as us funding expensive car parks or buses’
(937–001, male); ‘Well, certainly from the car park perspective [laugh] it would be, it would be quite
beneficial, and at the end of the day we actually are renting the, the car park . . . So it definitely would
be beneficial’ (DC1–28–901, female). One employer also suggested that if fewer people drove to work,
there could be more space for customers: ‘There’s been some comment from the local Chamber of Trade
about employees in the area filling up the car parks so that people who want to come and shop and do
business can’t get into the car parks. So, you know, in theory that might increase our trade, as well as
everybody else’s, if there was actually more parking spaces available because we didn’t take them all up
when we arrive in the morning’ (DC1–20–004, female).

Disadvantages to employers
Although better timekeeping was identified as an advantage, there were employers who suggested that
encouraging employees to walk might result in longer journeys and people being late for work, at least
initially: ‘Initially, um, people are actually having to realise that they do have to leave the house earlier so
they’re not going to be late for work, I might lose a bit of work with people not getting to work on time’
(911–001, female); ‘I wouldn’t want it to be a reason why people are late to work . . . Well, people might
say “I always leave the house at whatever and I, you know, now I’m going to [have to] leave earlier
because of, you’re encouraging me to walk” ‘ (DC1–18–006, male).

Walking in inclement weather was considered a disadvantage if workplace facilities were limited: ‘I mean,
we’ve had such a bad month, the month of April people have come in and they are soaked from their
foot up to their knee . . . They don’t bring a change of clothes, there’s nowhere to dry clothes’
(DC1–27–014, female); ‘You have to provide the lockers, the showers, the changing facilities and that can
put a real squeeze financially on the employer and just from space requirements as well. I mean, this is the
issue we have at [name of workplace], it’s not so much the financial disadvantage, it’s the lack of space
because we struggle to find space for showers, lockers and things like that’ (P1–5–01, female).

Some workplaces required employees to have a car for specific tasks: ‘Quite a few of the people here,
we require them to have a vehicle to do their job. And being based out in the sticks a bit, getting on buses
and doing that job is, is just not, you can’t do it’ (P1–4–01, female); ‘If you have somebody who needs to
go out on a business trip, um, if they haven’t got their car that’s going to be an inconvenience, and it’s
going to fall on somebody else to take their car’ (DC1–21–901, male).

Concerns were raised about safety and whether or not employers would feel responsible if an employee
experienced a problem as a result of the being encouraged to walk: ‘You might feel if somebody got
mugged that that was your responsibility, you probably would . . . whenever you as an employer advocate
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anything, you know, if you champion a particular way of doing things, you know, you are in a way
encouraging people to do that and if they, something comes as a consequence negative, then you
perhaps you do have a certain sense of responsibility’ (DC1–18–006, male).

Employers’ opinions of promoting walking to work
Opinions about whether or not employers should encourage their employees to walk to work ranged from
those who would definitely not do so, through those who were cynical or uncertain, to those who were
supportive of the idea.

Resistance
One argument against implementing a walk to work initiative was that it was not the job of the employer
to tell workers how to get to work: ‘I would find it really offensive if I had that in my objectives, like who
the hell are you to tell me I have to have “walking to work”’ (936–003, male); ‘I wouldn’t want people to
feel obligated just because the boss was keen on it’ (912–001, female). Despite the fact that transitions
such as moving house or starting a new job are considered opportunities for reviewing transport
arrangements, the reluctance to suggest walking to work to employees was strongest in a workplace
where a large-scale relocation was taking place: ‘You’ve got about 4000 people that are totally miffed
because they’ve had to come here [relocate from another city] and the last thing you want to start talking
about is how they travel to work’ (936–003, male).

Those who were against workplace initiatives of this kind suggested that employers should focus on other
issues: ‘There isn’t a benefit to the organisation. Therefore, I don’t think the organisation should be doing
that. I think if people themselves want to do it, I think if there’s a walk to work campaign somewhere
you know nationally whatever and people think gosh that’s good and then you can apply to get a
pedometer or whatever, but it’s not a workplace initiative’ (P1–4–01, female); ‘We’re firing quite a lot of
information at people all the time about, you know, the law and office procedures etc. so you would,
you tend to concentrate on that as opposed to extraneous stuff . . . I think it’s a good thing to do but I
don’t think it’s a responsibility for an employer’ (DC2–18–002, male).

Other workplace priorities took precedence over the suggested Walk to Work initiative, which involved
training a member of staff and allowing them time to speak with colleagues about walking to work:
‘I know budgets are very, very tight at the moment, um, we’re working pretty much, you know, trying to
reduce cost all the time and you know we wouldn’t possibly be able to release somebody away from their
day job . . . At the end of the day our sole role here is to, is to serve the customers so we can’t
compromise that at any time’ (P1–2–01, female).

The size of workplace could be seen as problematic for both small and large employers. A small business
indicated that it would be difficult to release staff from other duties to promote walking: ‘The kind of
economic conditions obviously people keep staff levels at a minimum so everybody who’s here is working
their socks off. You tend not to have much spare time to do additional extras, um, certainly for small
businesses’ (912–001, female). However, a large workplace suggested that it was not possible to monitor,
and consequently reward, those who walk to work: ‘You can’t monitor each individual on how they
travel to work on a daily basis. You could give them meal vouchers so if they walk to work and they, you
know, they’ve proven that they’ve walked to work they get a meal voucher or a coffee voucher or
something like that . . . those are a nice, a nice thing to do but they’ll never, they’ll never be introduced,
not, certainly not in organisations as large as ours. In a small office environment where you, you’ve got
maybe 20 employees and you see them travelling to work on a daily basis, it’s, you know, it could be
possible to introduce that there. But in an organisation with so many buildings and so many members of
staff . . . it’s just not going to be possible here’ (P1–5–01, female).

It was suggested that the mode of travel to and from work was really a matter of personal choice: ‘I just
think it’s about dictating to people. I think they should have their own choice. Once they get to work
then they’re working, but before they get here as far as I’m concerned they do what they please . . .
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If somebody started telling me, I wouldn’t stay there’ (P1–4–01, female); ‘There’s not a workplace travel
plan in place. It’s literally their, it’s their choice if they want to walk’ (P1–3–01, male). Some employees
were thought to have valid reasons for their travel mode: ‘I felt that, from my employees, those that chose
to walk to work probably already did and I wasn’t sure that there was any way that I could change or you
could change the journey method for those that didn’t because there was a very valid, practical reason’
(912–001, female); ‘A large percentage of my employees in this store are female and we have quite an
open range of times where they could start and finish. Some will start at 5 in the morning, some will finish
at 2 a.m., 2 a.m. in the morning, so for their safety although they might live fairly close they’d still choose
to drive which is probably the sensible thing to do at that time of morning’ (P1–3–01, male).

Cynicism
There was a degree of cynicism among those who had already spent a great deal of effort on travel
initiatives that they perceived to be unsuccessful. Within this category were those who had been tasked
with implementing travel plans, some of whom appeared jaded by their experience. This was particularly
evident in large workplaces: ‘We’re not seen as a, so much as a family in my view, we’re seen as sort of
the faceless bureaucratic lumbering giant of an organisation, and so I think generally our expectations
of people’s engagement is quite low’ (937–001, male); ‘We’ve had the travel plan since 2008 and [we’re]
currently reviewing it at the moment because obviously it is now out of date. To be honest the walking
initiatives will probably just remain as they are. We’ll just roll them forward to the next year because there
is, there is . . . very little we can do to really actively promote it’ (P1–5–01, female); ‘I think we’re having
a bit of a backlash. I mean, not amongst people who are already busy and active, but amongst people
who aren’t. They’re fed up at being preached at by people’ (DC1–25–901, female).

In some cases, those who were tasked with implementing the travel plan were also responsible for
promoting a range of other initiatives: ‘There’s only a few of us here that we have to deal with what,
everything on the site like the energy, the recycling, the waste, I mean green transport is quite a big part
of our job but it’s not the major part, um, we just really, really don’t have the time’ (936–001, female);
‘There’s a huge amount going on in [name of city] to promote active travel . . . I think they’re notoriously
difficult to achieve [laugh]. They’re very well intentioned but it’s very difficult to get people to, to do it’
(DC1–25–901, female); ‘We’ve got gym facilities . . . we do a lot of classes . . . that’s where people will go
to if they want to keep fit but the walking part, making someone walk to work or encouraging someone
to walk to work I think [laugh] it’s a dead end personally because it’s telling, people don’t like being told
what to do’ (936–003, male).

The perceived motives for implementing travel initiatives could cause tension between employers and
managers and their staff: ‘I think how employers do it, why they do it, and when they do it is critical
because if it’s perceived as being an alternative to previous terms and conditions, if staff perceive this as
being a cost-saving initiative on the part of their employer, I think they will automatically do the opposite
and they will resist’ (DC1–25–901, female); ‘I banned parking in several sites across my domain and that’s
caused a lot of concern and a lot of tension . . . If you just introduce massive blanket decisions it just
upsets them and winds them up even more and probably makes them more resistant to, to change’
(925–001, male).

There was some evidence of stereotyping employees as not really interested in such health promotion
initiatives: ‘They work really hard, they work weekends, then they go on holiday for 2 weeks and they
don’t really have any, any worries or they don’t really think about these sort of things in more detail if you
get what I mean. They do just live their normal life, they come to work, do their job, they come in on
overtime as well, but they don’t really think about, about things like that’ (DC1–28–901, female); ‘It is
banging your head against a brick wall because most people they are la– they have become a lazy nation,
they don’t want to walk anywhere’ (936–001, female); ‘I tend to have, um, a lot of young students and a
lot of the older people. I think perhaps maybe it’s the age group that’s partly the lack of interest. And
there’s a lot of youngsters now. They don’t walk anywhere, do they?’ (P1–2–01, female). It was felt that
there was already information and guidance about the benefits of walking but that people chose to
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ignore it: ‘If somebody doesn’t recognise themselves that walking is good for them, and they would rather
get in the car, I don’t think an employer can really change that’ (DC1–21–901, male); ‘The individual
knows all the reasons and it’s, you know, a lot of different media tell them to walk so . . . we have to really
target things we can make a difference with’ (P1–5–01, female).

Uncertainty
Although willing to try implementing a Walk to Work initiative, employers appeared uncertain about how
this could be done in practice: ‘We’re doing everything we can around sort of lifestyle choices but it’s not
really about them walking to work’ (P1–4–01, female); ‘In the end if somebody doesn’t want to walk to
work . . . I don’t know that there’s much you can do about it ‘cos as employers you can’t put it in their
contract or anything like that [laugh], you know . . . I mean a lot of it’s about encouragement, I think a
couple of the lads have been challenging each other but you know in the end I suppose with one or two
people it might be a question of making them feel that they’re not going to get penalised if they are a
little bit late in because they didn’t leave early enough while they’re getting the hang of walking, but, um,
I don’t know what else you could really do in the end’ (DC2–20–004, female); ‘I think you can have a
marginal effect on people, I think you can educate and remind as opposed, I mean there’s no sort of
structure I think you can impose on anybody about, about it’ (DC2–18–002, male).

The availability of car parking was seen as a barrier that was difficult to overcome: ‘Um, if you’re
somewhere where there’s no parking then the job’s done for you but, you know, I don’t think a company
can start to get rid of its car parking [laugh] as a means of encouraging people to walk so I think, I think
that’s a tough one’ (DC1–21–901, male); ‘The biggest factor has got to be whether you’ve got a car
parking space, isn’t it, I would say. It is for me. If I didn’t have a car parking space I would have to find
some other way of making my way into work’ (DC1–18–006, male). If driving was perceived to be the
‘easy option’, employers were unsure if their efforts to encourage walking could really be effective:
‘I think it’s a, where it’s relatively easy for people to walk then it’s relatively easy to get them to do it. But
where people are used to driving and driving is relatively easy too, then I think it’s quite a big, it’s quite a
challenge to get them to change really’ (DC2–11–901, male); ‘All we can do is say it would be good, it’s
better for your health . . . I think people would follow up on encouragement if they were sort of on the
borderline anyway. I’m not sure how successful I’d be in changing the mindset of somebody who
was a dedicated car driver [laugh]. Yeah, you’d need to understand their personal circumstance’
(912–001, female).

The uncertainty about how to support walking was often in contrast with the promotion of cycling:
‘Biking obviously through the bike, work bike scheme, and that’s an incentive but obviously people are
biking. Um, to walk, phew, not sure what incentive there could be really, no can’t think of what an
incentive might be to encourage people to, to walk’ (925–001, male); ‘I know there’s a lot of emphasis on
sort of cycling isn’t there? I mean cycling’s becoming more and more popular, you can see that, but I think
perhaps some people don’t even think about the walking side’ (P1–5–01, female); ‘Well, we have quite a
lot of cyclists, actually, our uptake of cyclists is very, very good, but I don’t know how, when it comes to
walking and exercise we’ve become a fat nation [laugh]. We are, and people don’t want to do it, there’s
no, incentives’ (936–001, female); ‘We don’t have that many schemes for walkers like we do for cyclists
and motorcyclists and public transport users’ (P1–5–01, female).

There were concerns about whether an intervention that involved training an employee to act as a
workplace-based Walk to Work promoter could be accommodated: ‘I mean anything that’s, um, taking
time from people, which is not, you know, allocated to say a lunch break or what have you, so therefore
it is during their working hours, it’s difficult to do . . . we have time sheets, so every second, minute
of the day we record what we’re doing . . . So, yeah, I mean to be fair, yes there’s going to be reluctance
because, for that very reason it is, we are very, very much about using and selling our time’ (DC1–18–006,
male); ‘One of the hardest things we find in here is to communicate with, with the team because
everybody has a job to do . . . Maybe in an environment where you weren’t working with the public then
yes, it probably is do-able, you know in an office situation or you know in any situation where you’re not
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interacting with the public, but the public see a member of staff and quite rightly they expect that they are
there to serve them’ (P1–2–01, female). It was suggested that someone from outside the workplace might
be better to undertake the role: ‘Whether it’s our business as employers to be saying you should be doing,
you should be doing that, as opposed to somebody from outside saying this is the benefits of doing this
and [the company] will help you if they can. I think that’s a better way because some people will resent
you know the company interfering, “What’s it to you how I get to work as long as I’m here to do my
job?” sort of thing, although I don’t get much of that attitude here I have to say but you know it is a
possibility’ (930–001, female).

Support
One strong motivation for encouraging walking to work was the desire to be a responsible employer:
‘We’ve a duty of care to staff to encourage them, you know, to try and be healthy, can’t force them,
but provide as much as possible . . . It’s not a legal responsibility [laugh] but it, it would be good practice
to do that on several levels, on health of the employees, the reduction of the CO2 omissions and other
things into the environment, so it perhaps ought to fall under the general health and safety rules, yeah’
(DC2–20–004, female); ‘I think it would fit with the work we’ve done to say we are specifically promoting
walking to work. “We think that, as a firm these, these provide benefits to you as employees and
therefore we think it’s a good idea.” I think that’s a message that will fit with what we’ve done before’
(DC1–18–006, male).

The potential benefits to both employees and employers could motivate employers to support initiatives to
improve the health of the workforce: ‘People feeling healthier and more alert when they get into work so
it benefits them and also, you know, it saves people money and that sort of thing. But, um, the parking
and that sort of thing, people get stuck in traffic, they’re late for work you know, so it is, a lot of it is, very
much positive for people to walk to work ‘cos you don’t get stuck in traffic, they’re saving money, they’re
more awake and alert when they get here. OK, admittedly on days like today, bit soggy, but, um, you
know I think yeah I think there is some responsibilities that ought to be taken by the employer definitely’
(DC2–14–001, female).

A lack of car parking facilities was seen as beneficial for promoting walking to work: ‘I think the fact that
we’ve got limited car parking space [laugh] is, is actually quite good in many ways’ (911–001, female).
The tension experienced in workplaces where car parking rights were restricted or removed has already
been noted. This might be reduced if there were a change in circumstances that could not be ‘blamed’ on
the employer: ‘I can envisage things that would make people have to consider walking, like, you know,
if the parking here disappeared because the council made it prohibitive by charging us whatever’
(DC2–11–901, male). One company was expanding and moving to new premises: ‘We’re not going to
increase the number of people that can park to try and discourage the amount of people that bring their
car into work’ (DC2–27–014, female). Recruiting new staff also provided an opportunity to promote
walking to work: ‘People who are starting a new job, we could highlight to them, “If you’re thinking
about moving house here’s list of places you may want to live” . . . give some information about potential
accommodation options . . . if we don’t do that then they’re living 10 miles away, they’re never going to
walk to work’ (937–001, male).

Some workplaces were able to be flexible about working hours and this was seen to be an advantage
when encouraging employees to change their travel behaviour: ‘I think it is possible and we do consider
the working hours of individuals so if somebody wanted, we’ve got somebody that lives up near [place
name] and she wants, she walks in but she doesn’t start ‘til 9, and she’s asked “Can I start at 8 o’clock
and finish at 5 so it’s lighter in the evening when I walk back, it’s safer?” . . . It’s looking at that side
of it and seeing what would work for them and what helps them’ (DC1–22–004, female); ‘We’re not
particularly formal about things like, you know, being in bang on 9 o’clock or anything like that, so there’s
a degree of flexibility, you know. The priority is getting work done and people are very committed here,
so I don’t have concerns in that area. So, um, yeah, so there are no real reasons from that point of view
that would stop people considering walking’ (DC2–11–901, male).
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Offering breakfast was suggested as an incentive that employers could provide for those who changed
their travel behaviour and started walking to work: ‘We’ve got a kitchen, so they can have some breakfast
or something to eat if they are walking a bit further in. Because I suppose it is a form of exercise, they
might not want to have breakfast beforehand. That would be a good way of doing it’ (DC1–14–001,
female); ‘I think more of an incentive that, you know, if we got people to walk to work they got a free
breakfast when they came to work . . . or a voucher for a local, breakfast bap or something. Yes, and that
might be an incentive to, to start getting people to do it but I think once it becomes a habit and you do
it a number of times then it becomes a habit, then you wouldn’t need that incentive. But that might be
something that would encourage more people to do it’ (DC2–27–014, female).

Injecting a degree of competition was also suggested as a way of enthusing people to try walking to work:
‘My lot are quite competitive so, anyway, that could put a competition in to it. The most, the most number
of days that you’ve walked in over a month’ (911–001, female); ‘We kind of pitted different forms of travel
against each other from a named point, which I think was about 5 kilometres from [workplace] actually.
So we had a cyclist, a walker, a public transport user, a driver and so on and you know we kind of
interviewed them, asked for their experiences after, and the walker said, “Yeah, it was really nice because it
was just kind of time out. It was time to think about things, you know. Went through an area that wasn’t
a busy road. It was a quiet path through some nice, you know, sort of wildlife and woodlands”. So it
created quite a sort of positive example of, of how walking could work really’ (937–001, male).
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Chapter 4 Discussion

Lessons learned from the feasibility study

The feasibility study was important for developing the intervention and testing the methods for its
implementation and evaluation. In particular, several modifications were suggested for a full-scale trial.
The workplace recruitment process should be simplified so that employers are not required to calculate the
number of employees who live within 2 miles of the workplace before being recruited to the study. This
proved too onerous for some workplaces, which did not sign up for the study after an initial expression
of interest. The calculation of distances is valuable to assess how many participants are within ‘walking
distance’ and might be encouraged to walk the full distance, and how many others might be encouraged
to use mixed mode. However, the study researchers or the Walk to Work promoters could calculate these
distances after obtaining consent during DC1 and encourage the Walk to Work promoters to tailor their
advice to suit the circumstances.

All employees who do not already always walk or cycle to work, and are not disabled in relation to
walking, should be eligible to participate, rather than the initial focus being solely on those living within
2 miles of the workplace. The Walk to Work promoters’ booklets, and the participants’ booklets, will give
information and advice in relation to walking the full distance and about combining walking with other
modes of transport.

Workplaces with staff on predominantly part-time, zero-hour or short-term contracts are not suitable
because of the need for a 1-year follow-up data collection. The attrition level (29% at 1-year follow-up)
compared well with other workplace-based interventions. No attempt was made to contact those who had
left the workplace. For any future trial, asking for the contact details of those who leave the workplace
between baseline and follow-up would enable data collection packs to be forwarded to them, and
returned to the researchers, by post.

Flexibility with regard to the training and support of Walk to Work promoters is required. During the
feasibility study, it was proposed that the Walk to Work promoters would be invited to one external
training event. However, it became clear that not all of the workplaces would be able to release an
employee in this way on the same date. Two smaller external training sessions were organised and some
individual workplace-based tuition was provided. A choice should, therefore, be offered. Some prompts
and encouragement for the Walk to Work promoters themselves during the 10-week intervention period
were also suggested during the post-intervention interviews.

Assessment of costs

The intervention was developed and delivered at an affordable average cost per workplace (£441.05).
However, the actual cost per workplace varied substantially depending on the number of promoters
trained and the location of the training. There were no significant differences in health service or
commuting costs at 1-year follow-up. Self-reported measures of productivity were also similar between
the intervention and control groups at follow-up.

Despite studies demonstrating the health benefits of active commuting, assessments of the
cost-effectiveness of these interventions are relatively scarce. Where economic evaluations have been
performed, cost-effectiveness analyses have been conducted66 and benefit-to-cost ratios have been
calculated.67 Our study provides preliminary information on the costs and benefits borne by employers,
employees and others, which will be relevant to government bodies and employers when deciding
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whether or not to adopt such an intervention. The study has demonstrated that it is feasible to conduct an
economic evaluation alongside a RCT of an employer-led scheme to increase walking to work.

Future research should incorporate a measure of the time spent by promoters and employees discussing
the intervention, in order to calculate a more accurate cost of delivery. Although the 12-month follow-up
is long enough to provide information on the medium-term effectiveness of the intervention with respect
to commuter behaviour and health service use, it is also important to consider the implication of increased
walking on longer-term health-related benefits. Future research should, therefore, include other measures
of health in order to capture any long-term benefits. The Health Economic Assessment Tool (HEAT)
developed in 2011 could be included, as this assesses resource savings and reduced mortality or increased
life-years associated with an increased in time spent walking.67

Promoting active travel through the workplace

The interviews with employers suggest that there is some uncertainty about whether encouraging change
in commuting behaviour should be the responsibility of the employer, other policy-makers, or both.
Furthermore, employers need to justify the costs to the organisation and balance the scheme’s activities
with other business priorities. In some cases, employers were concerned that attempts to influence travel
mode might be interpreted as a cost-cutting exercise or inappropriate interference with the lives of
employees outside of the working environment, rather than as a sign of a caring employer.

Some employers were unclear about how to give more general support in the workplace for employees
who walk to work. In addition, there was evidence that those who had been charged with promoting
‘green’ travel initiatives in the past could be jaded by the experience. This suggests that additional
booklets for employers would be valuable. This booklet could include ideas for promoting walking, such as
strategically placed posters and leaflets; providing information about walking distances to train and bus
stops; providing lockers or improved cloakroom facilities; financial assistance for public transport season
tickets or walking clothes/shoes; free incentive items for those who switch to walking, for example
umbrellas, rucksacks or breakfast vouchers; and ideas for ‘competitions’ and challenges for those who
enjoy taking part in such activities.

Strengths and limitations

Measuring outcomes
An important strength of this study is the combined use of accelerometry and GPS to measure the journey
to work. While accelerometers are commonly used to measure physical activity and can provide highly
time-resolved data, they are unable to record the context of physical activity. Consequently, estimates of
physical activity based on, for example, hourly mean physical activity may also include other physical
activities taking place around the journey (e.g. walking a dog before walking to work). Combining
accelerometer data with positional data from GPS receivers allowed both the level and the location of
physical activity to be described, and permitted identification of activity levels specifically during journeys.

There are also a number of limitations to this study. The data were collected as part of a feasibility study
for which we recruited a relatively small sample of predominantly well-educated younger adults, limiting
the generalisability of the findings. Larger, more representative studies using objective methods are
needed. The results also show high levels of MVPA, which may be a reflection partly of the accelerometer
threshold used (although the threshold used is commonly applied in many studies) but also of the
demographic profile of the participants. Nevertheless, the potential contribution to physical activity levels
of walking the daily commute is clearly illustrated. To our knowledge, ours is the first study in adults to use
accelerometers and GPS spatial segmentation to quantify the contribution of walking to work,
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demonstrating the substantial contribution that walking to work makes to daily physical activity. These
data provide persuasive evidence to underpin interventions to increase active commuting.

Assessment of costs
It was not possible to calculate the total delivery cost if the intervention were to be rolled out nationally.
This is because there would be the additional cost of training people to train the promoters. The cost of
delivery also varied significantly between workplaces. It was evident that the location of promoter training
had a significant impact on the total cost per workplace. The average total cost of promoter training days
away from the workplace was £1337.64, whereas for training at the workplace the average cost was
£65.00. Had the training been consistently delivered, it might have been possible to observe a link
between workplace size and cost.

Although promoter time was costed when they attended training sessions, there was no accurate account
of the amount of time promoters and employees spent discussing the scheme. Whether these discussions
took place during work hours or out of work hours, this time should be included and costed as part of
the delivery of the intervention. There was also the potential for recall bias in the data with respect to
health-care services and medication use, which required a 4-week recall.

The response rate on health service use was low, particularly in the control group. This potentially
introduces attrition bias and highlights the need for methods to minimise missing responses and impute
missing data in a larger trial. A number of assumptions were made while costing medication use which
maximised the number of medications costed and minimised the number of missing values. However,
these assumptions may be inaccurate; for example, where there was missing information on the number
of doses per day, it was assumed that the dose equalled one, which may be an underestimation.

By collecting information on the modes of transport, time spent commuting by each type of transport,
bus and train passes, parking permits and car sharing, we were able to calculate the daily commuting cost.
In order to include car sharing, parking permits and bus and train passes, a number of assumptions were
required. In order to calculate the cost of commuting by car where the car was shared by a number of people,
the associated cost was divided equally by the number of individuals in the car. However, car sharing does not
necessarily mean that the passengers contribute equally, if at all, to the costs. A weekly cost was calculated for
parking permits and for bus and train passes; the weekly cost was divided by the number of work days in the
study week in order to identify a daily cost. This cost could be incorrect for three reasons: first, the calculation
assumes that the permit/pass is used only on work days, and, if not, the daily cost would be reduced; it also
assumes that the study week is representative of the number of work days per week for the duration of the
pass/permit; and, finally, it assumes that the permit/pass is used for all work days in the study week.

A return on investment was not calculated for this feasibility study, but should be considered in the
economic evaluation of a full-scale trial.

Qualitative research
A strength of the study is the inclusion of qualitative methods to assess the views and experiences of
employers, Walk to Work promoters and participants. Focus groups and interviews were conducted with
a range of male and female participants of different ages and income groups and from small, medium and
large workplaces. The topic guides sought to gain views on specific aspects of the study (e.g. recruitment
or the use of BCTs) but also allowed people to tell their story in their own way and to emphasise what was
important to them. The research team developed rapport with the participants during the study, which
facilitated a degree of candidness during the interviews about the perceived strengths and weaknesses
of the intervention and its evaluation. Although it might be thought that those who agreed to participate
in the study would be strongly biased towards walking to work, a wide range of views were expressed.
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However, the limitations of the qualitative research include a relatively small sample size of predominantly
city-centre based participants. The interviewees were, inevitably, all consenting participants in a research
study and their views may not be representative of the wider workforce. Additionally, the interviews
took place in the workplace of the participants, which, while convenient for them, meant that some
interviewees were aware of the need to return to work and were unable to explore issues in depth.

Public involvement
A further strength of the study was the contribution of employers and employees, who gave their views
and experiences of the intervention and its evaluation at key stages during the study and made a number
of helpful recommendations that could be incorporated into an application for a full-scale trial.

Health inequities
Universal health promotion initiatives are often more readily taken up by those in higher socioeconomic groups
while being less effective in changing the behaviour of socially disadvantaged and hard-to-reach groups.68,69

The Active People Survey70 suggests that recent attempts in the UK to promote walking and cycling have
been more attractive to higher-income groups, and the participants in our own study are predominantly
well-educated younger adults. In terms of promoting change in travel behaviour, it may be harder to reach
people living in more disadvantaged communities who currently drive to work, particularly if walking is
perceived as unsafe or long distances are involved. However, other surveys have indicated that walking for
transport is more likely to be associated with lower SES.71–75 Consequently, there may be an opportunity to
build upon existing active commuting among lower SES groups.

Choosing behaviour change techniques
The Walk to Work intervention focused on nine BCTs to encourage a sustained increase in walking
during the journey to or from work by participating employees. The BCTs were chosen to take the
participant through the 10-week intervention: intention formation, barrier identification, goal setting,
general encouragement, instruction, self-monitoring, social support, review of goals and relapse
prevention. For each individual BCT, there appeared to be people who found it useful and others who
did not. Other studies confirm this lack of clarity over which BCTs are essential for a behaviour change
intervention. The concept of setting behavioural goals is identified as being important by both Bird et al.36

and Malik et al.76 in their review of workplace physical activity. The data from the Walk to Work study suggest
that participants chose the techniques that suited their circumstances. This is in line with evidence from a
qualitative evidence synthesis of workplace smoking interventions, which argues that workplace interventions
should employ a range of different elements if they are to prove effective because different employees have
different requirements.77

Additional motivation may have been helpful for some participants. ‘Contingent rewards’, also listed in the
taxonomy of BCTs,33 could be prompted by providing additional guidance for employers about offering
small incentives, such as free breakfast or help to purchase walking shoes, for employees who change
from commuting by car to walking. Other suggestions included a degree of competition, which may be
motivating for some participants but off-putting for others. The BCT ‘provide feedback on performance’,
which evaluates performance in relation to others (or a set standard), could be explored.33

This study used pedometers as an optional self-monitoring tool. Pedometers have been proposed as
the single most effective method of physical activity promotion.78–80 However, as with the other BCTs,
the Walk to Work study found that pedometers were useful for some participants and not for others.
It would seem that to develop an intervention that specifically requires their use might restrict the
involvement of some potential participants.

The term ‘relapse prevention’ was used in Walk to Work booklets, but was challenged as being
inappropriate for an intervention that promotes walking. This view is shared by Michie et al.,34 who argue
that different BCTs should be used for initiating positive behaviours, such as physical activity and healthy
eating, from those used to stop negative behaviours, such as smoking and alcohol consumption.
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A term that focuses more positively on maintaining new behaviour may be preferred. The BCT ‘use
follow-up prompts’ may be preferable.33

The role of Walk to Work promoters

The Walk to Work promoters either were volunteers or were asked by their employer to take on the role,
and showed varying degrees of interest in active travel. Although they all received training to understand
and use the nine BCTs, this was also approached with varying levels of enthusiasm: most appearing keen
to help and generally encouraging, with one perhaps being overenthusiastic and another struggling to
fulfil the role because of other work commitments. Where one promoter was of a ‘lower grade’ than the
colleague they were supporting to walk to work, there was evidence of uncertainty about how to deal
with this ‘role reversal’.

Similarly, participants also varied in their appreciation of the support provided by the promoters, from a
feeling that it was too ‘light touch’ to concern that they were being pressurised into meeting unrealistic
expectations. This would suggest that training should include awareness of how to assess and respond to
the varying needs of participants. The availability of a range of approaches, including face-to-face contact
with a promoter, guidance booklets, self-monitoring equipment and interactive websites, may help to
ensure that the different preferences of participants can be catered for.

An evidence review undertaken on behalf of NICE identified a number of characteristics and competencies
for those delivering BCT interventions, which included being supportive, motivating and empathetic, as
well as having knowledge and communication skills associated with assessing individuals, signposting
support, developing motivation and action, providing feedback, action planning, goal setting and
problem solving, encouraging self-management, group counselling and maintaining change and relapse
prevention.38 It is unrealistic to expect volunteers in the workplace to have all of these characteristics
and competencies, together with the time and space to implement them. For the Walk to Work
intervention, the promoters were provided with a half-day training session supported by booklets and
signposts to websites and other useful resources. The appropriate use of these resources, combined with
a supportive and empathetic approach, may be an appropriate compromise for a workplace public health
intervention of this kind. Nevertheless, workplace volunteers who undertake this role may require some
additional training to develop skills and competencies, or external support from those with greater
knowledge and experience of health promotion interventions.37,81

The socioecological model

Advocates of the socioecological model argue for the importance of examining influences at the policy,
community, organisational, interpersonal and intrapersonal levels.38 BCTs are primarily focused on the
intrapersonal and interpersonal levels, but participants in the Walk to Work study also highlighted
the importance of support at the other levels of the model, particularly the workplace (organisational
level), through, for example, employers providing free breakfast for walkers or improved facilities for
washing and changing. The availability of car parking was identified as an important barrier, a finding
echoed by others who suggest that limiting workplace parking may encourage walking to work.82–84 For
example, a workplace travel plan at the University of Bristol which included controlling the supply and cost
of car parking spaces for staff resulted in a self-reported increase in walking to work from 19% to 30%
and a reduction in commuting by car from 50% to 33%.85 In the current study, environmental barriers
such as unpleasant or potentially unsafe routes were mentioned but were not as prominent as in other
studies.82–84 This may support the view of Guell et al.,82 who point out that some participants will walk
despite adverse environmental conditions, having overcome the issue through experience or weighing up
the perceived benefits and costs.
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It is also important to acknowledge the contextual issues which may undermine behaviour change
interventions. In the case of the Walk to Work study, it appeared that the legacy of the global financial
crisis meant that some employers and employees were unable to prioritise the intervention over other work
commitments. Furthermore, the extraordinarily wet weather was identified as an important barrier to
walking by participants. However, even within this context, there was evidence of willingness to consider
the BCTs and change travel behaviour.

The benefits of walking to work

There is compelling evidence that regular physical activity is effective in the prevention of chronic diseases
(including cardiovascular disease, type 2 diabetes, some cancers, hypertension, obesity, depression and
osteoporosis) and premature death, with the greatest improvements in health status seen when people
who are least active become physically active.86 Active commuting (walking and cycling) has specifically
been associated with an overall reduction in cardiovascular disease.87 Consequently, those who shift from
car use to regular walking during the commute to work are likely to benefit from improvements to health.
Other benefits include reduced commuting costs and greater certainty about the timing of the journey.
The suggested benefits to employers of promoting walking schemes include increased productivity,
a reduction in sick leave, improved public image as a result of lowering the workplace’s carbon footprint,
and savings in providing car parking facilities.27,83,87–89

Public Health England recently announced several ‘high-level enduring priorities’ guiding their work,
two of which are relevant to this study: helping people to live longer and more healthy lives by reducing
preventable deaths, and improving health in the workplace by encouraging employers to support their
staff, and those moving into and out of the workforce, to lead healthier lives.90 Similar aims are shared by
governments and health practitioners throughout the world. Encouraging employees to walk to work has
the potential to make a considerable contribution to addressing these priorities.

Conclusion and recommendations

The aim of the Walk to Work study was to test the feasibility of developing and evaluating an
employer-led intervention to increase walking to work. Consequently, the implications of this study
do not, at this stage, relate to practice but to the feasibility and design of a follow-on full-scale RCT.

Recommendations for future research
There continues to be a paucity of objective evidence about the effectiveness of workplace-based
interventions to promote walking during the daily commute. The Walk to Work intervention and its
evaluation were feasible and acceptable to participants. Qualitative and statistical evidence suggest
sufficient evidence of promise to justify a follow-on full-scale cluster RCT.

Lessons were learned during the feasibility study which should be incorporated into a future trial.
In particular:

l The workplace recruitment process should be simplified so that employers are not required to calculate
the number of employees who live within 2 miles of the workplace before being recruited to the study.
The calculation of distances is valuable to assess how many participants are within ‘walking distance’
and might be encouraged to walk the full distance, and how many others might be encouraged to use
mixed modes. However, the study researchers or the Walk to Work promoters could calculate these
distances after obtaining consent during DC1 and the Walk to Work promoters could be encouraged
to tailor their advice to suit the circumstances.

l Employees who live longer distances from the workplace should be recruited and encouraged to
incorporate walking into their daily commute through using public transport or ‘park and stride’.
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l A booklet should be supplied to employers in the intervention arm with information and ideas for
employers about how to support walking to work.

l Supportive prompts for the Walk to Work promoters should be provided to coincide with the four
contacts they make with employees during the 10-week intervention.

In common with other public health initiatives, the Walk to Work study attracted more educated
participants from higher socioeconomic groups. A future study should be proactive in selecting workplaces
serving more disadvantaged communities, and in attempting to recruit people from lower socioeconomic
groups within workplaces.

A return on investment was not calculated for this feasibility study, but should be considered in the
economic evaluation of a full-scale trial. Different workplaces may place different emphases on potential
returns; this may relate to employees’ health and well-being, corporate social responsibility, or absentee
rates and productivity. The motivations and expectations of different employers could be explored through
questionnaires and qualitative interviews.
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